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________ 

T h i s study i n v e s t i g a t e d the r e l a t i o n s h i p between academic 

achievement and p r o f i c i e n c y i n the language of i n s t r u c t i o n i n a 

s i t u a t i o n where i n s t r u c t i o n was i n the second language of both 

students and teachers. , The s u b j e c t s were grade 10 p h y s i c s 

students i n Hong Kong whose f i r s t language was Chinese. A f t e r an 

e x t e n s i v e review of the l i t e r a t u r e , f i v e s p e c i f i c problems were 

i d e n t i f i e d and a major hy p o t h e s i s formulated. For the study, 

data were gathered from one hundred seventy s i x s u b j e c t s 

s e l e c t e d from f o u r c l a s s e s i n two secondary s c h o o l s , one Chinese 

and one Anglo-Chinese . 

The f i r s t p a r t o f the study was t o compare the p h y s i c s 

achievement of groups r e c e i v i n g i n s t r u c t i o n i n Chinese and 

E n g l i s h r e s p e c t i v e l y . For three months (with f o u r l e s s o n s per 

week), two c l a s s e s of students l e a r n e d the content m a t e r i a l 

(Light and Sound) i n Chinese and two c l a s s e s l e a r n e d the 

m a t e r i a l i n E n g l i s h . Group d i f f e r e n c e s were c o n t r o l l e d by using 

the i n d i v i d u a l a p t i t u d e scores (measured by an a p t i t u d e t e s t 

battery) as c o v a r i a t e s i n the a n a l y s i s . 

The second p a r t of the study was to compare the p h y s i c s 

achievement of the two c l a s s e s o f stu d e n t s i n the same s c h o o l . 

For two months (with f i v e l e s s o n s per week) ,•• one c l a s s l e a r n e d 

the content m a t e r i a l (Mechanics) b i l i n g u a l l y while another c l a s s 

l e a r n e d the m a t e r i a l i n E n g l i s h . The t h i r d part of the study 

used the same s u b j e c t s as i n the second part.,One c l a s s l e a r n e d 

the m a t e r i a l (Atomic P h y s i c s ) * f o r f o u r l e s s o n s only, i n E n g l i s h 

while the other l e a r n e d the m a t e r i a l i n Chinese. The same kinds 

of procedures were used to c o n t r o l group d i f f e r e n c e s as i n the 
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f i r s t p a r t o f the study. 

The f o u r t h p a r t of the study i n v e s t i g a t e d the r e l a t i o n s h i p s 

among (i) p h y s i c s achievement, E n g l i s h p r o f i c i e n c y and. other 

f a c t o r s ( m o t i v a t i o n , etc.) , and a l s o among ( i i ) E n g l i s h 

p r o f i c i e n c y and the a f f e c t i v e f a c t o r s . E n g l i s h p r o f i c i e n c y o f 

the students was measured by a t e s t b a t t e r y c o n s i s t i n g of f i v e 

s u b t e s t s . The m o t i v a t i o n a l , a f f e c t i v e f a c t o r s and background 

v a r i a b l e s were measured by a s e t of q u e s t i o n n a i r e s . The E n g l i s h 

p r o f i c i e n c y t e s t b a t t e r y and the q u e s t i o n n a i r e s were 

administered to the students at d i f f e r e n t times d u r i n g the 

c o n t r o l l e d study p e r i o d s . 

The f o l l o w i n g c o n c l u s i o n s were drawn: 

1) achievement i n p h y s i c s at the grade 10 l e v e l i n the 

secondary s c h o o l s of Hong Kong d i d not depend on the language of 

i n s t r u c t i o n . 

2) Achievement i n p h y s i c s at the grade 10 l e v e l i n the Anglo-

Chinese s c h o o l s of Hong Kong depended h e a v i l y on p r o f i c i e n c y i n 

E n g l i s h . 

3) There seemed to be no s i g n i f i c a n t d i f f e r e n c e s i n m o t i v a t i o n 

i n l e a r n i n g E n g l i s h between the Chinese and Anglo- Chinese 

s c h o o l s t u d e n t s . 

4) The important f a c t o r s i n a c q u i r i n g p r o f i c i e n c y i n E n g l i s h by 

the Chinese students appeared to be: s e l f concept of academic 

a b i l i t y , Chinese language usage, m o t i v a t i o n a l i n t e n s i t y i n 
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E n g l i s h and Chinese v e r b a l reasoning. 

5) I t d i d not take the students e x t r a time and e f f o r t t o l e a r n 

p h y s i c s at the grade 10 l e v e l when i n s t r u c t i o n i s done i n 

E n g l i s h r a t h e r than Chinese. 

The present study had c e r t a i n weaknesses i n i t s d e s i g n . , I t 

would be d e s i r a b l e t o r e p l i c a t e i f using an improved method of 

sampling, r e f i n e d t e s t s and s c a l e s and a l s o doing i t i n a 

l o n g i t u d i n a l manner. 
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CHAPTER 1 

INTRODUCTION 

1.1 GENERAL AND SPECIFIC PROBLEMS INVESTIGATED 

The g e n e r a l problem i n v e s t i g a t e d i s the r e l a t i o n s h i p 

between academic achievement and p r o f i c i e n c y i n the language of 

i n s t r u c t i o n i n a s i t u a t i o n where i n s t r u c t i o n i s i n the second 

language of both students and t e a c h e r s . 

The i n v e s t i g a t i o n was c a r r i e d out i n Hong Kong and focused 

s p e c i f i c a l l y on the f o l l o w i n g q u e s t i o n s r e l a t e d to the g e n e r a l 

problem s t a t e d above: 

1) How does achievement i n p h y s i c s a t the grade 10 l e v e l 

i n the secondary s c h o o l s o f Hong Kong depend on the 

language of i n s t r u c t i o n , Chinese and E n g l i s h ? 

2) To what extent does achievement i n p h y s i c s a t the 

grade 10 l e v e l i n Anglo-Chinese s c h o o l s i n Hong Kong 

depend on p r o f i c i e n c y i n E n g l i s h ? 

3) How much time and e f f o r t i s r e q u i r e d to achieve 

p r o f i c i e n c y i n E n g l i s h as needed f o r teaching and l e a r n i n g 

i n p h y s i c s ? I s the time and e f f o r t spent commensurate with 

the l e v e l of p r o f i c i e n c y a t t a i n e d ? 

4) What f a c t o r s are important i n a c q u i r i n g p r o f i c i e n c y i n 
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E n g l i s h by Chinese students? How can these f a c t o r s be 

manipulated to improve p r o f i c i e n c y i n E n g l i s h and 

achievement i n physics? 

5) In terms of c o s t - e f f e c t i v e n e s s (cost i n term o f time 

and e f f o r t ) i n the l i g h t of (1.)-(U) above, should p h y s i c s 

be taught i n Chinese a t grade 10 i n s t e a d of E n g l i s h ? 

1.2 THE PROBLEU OF BILINGOALISM 

The problem of using d i f f e r e n t languages appeared to be 

p a r t l y s o l v e d about h a l f a century ago because s e v e r a l major 

European languages were widely used around the world. A f t e r the 

Second World War, the p i c t u r e changed q u i c k l y as many new 

n a t i o n s were born. 

Many of these new n a t i o n s were former c o l o n i e s of developed 

c o u n t r i e s . Ever s i n c e t h a t c o l o n i a l p e r i o d , the a b i l i t y to speak 

a f o r e i g n language has been c o n s i d e r e d necessary f o r p o l i t i c a l 

and p r o f e s s i o n a l advancement i n these newer n a t i o n s (Kehoe, 

1968, p.1). F o l l o w i n g the achievement of independence, the 

pressure f o r a wider use of l o c a l languages f o r the sake of 

n a t i o n a l p r i d e and i d e n t i t y i n c r e a s e d . At the same time, due to 

the r a p i d development of i n t e r n a t i o n a l b u s i n e s s , technology and 

s c i e n c e , the need f o r using a second language as a t o o l f o r 

p o l i t i c a l , t e c h n o l o g i c a l , and socioeconomic p r o g r e s s a l s o 

i n c r e a s e d . Even f o r a predominantly m o n o l i n g u i s t i c s o c i e t y l i k e 

the United S t a t e s , the i n c r e a s i n g number of immigrants i n r e c e n t 

y e a r s has f o r c e d e d u c t o r s to ques t i o n the t r u t h of the 'melting 

pot' i d e a and t o pay more a t t e n t i o n to the study of l e a r n i n g i n 
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a second language. Hence the problem of b i l i n g u a l i s m i s a 

u n i v e r s a l concern r a t h e r than a l o c a l matter. 

1.3 THE OSE OF SECOND LANGUAGE AS THE MEDIOfl OF INSTBOCTION 

As the need f o r l e a r n i n g a second language grows, many 

people seem t o f e e l that •immersion» i n a second language i s the 

key t o f l u e n c y i n the language. For t h i s reason, s c h o o l s often 

use the second language of the n a t i o n as the medium of 

i n s t r u c t i o n . , E v i d e n t l y , the second language which served the 

c o l o n i s t s as a c u l t u r e - c o n t r o l l i n g t o o l , has now become an 

important key t o success f o r the average c i t i z e n s i n developing 

n a t i o n s and, consequently, i s o f t e n the p r e f e r r e d medium of 

i n s t r u c t i o n i n the h i g h e r grade l e v e l s i n s p i t e of the language 

d i f f i c u l t i e s encountered. 

G e n e r a l l y , educators c o n s i d e r the use of a second language 

as the medium of i n s t r u c t i o n as problematic i n t e a c h i n g and 

l e a r n i n g . On the other hand, a d m i n i s t r a t o r s and p o l i t i c i a n s , 

from f i n a n c i a l , p r a c t i c a l and p o l i t i c a l p o i n t s of view, c o n s i d e r 

the use of a second language as the medium of i n s t r u c t i o n to be 

b e n e f i c i a l , a t l e a s t f o r a c e r t a i n period of time (Daum, 1976)., 

There have been many s t u d i e s and much d i s c u s s i o n i n the use 

of t h e second language as the medium of i n s t r u c t i o n . Using t h i s 

l a r g e body o f l i t e r a t u r e , Engle (1975) has done a very 

comprehensive comparison between s c h o o l i n g using the mother 

tongue and s c h o o l i n g using the second language. Though her study 

i s mainly concerned with e a r l y s c h o o l years, most of the 

f i n d i n g s are probably a p p l i c a b l e t o other l e v e l s too. Engle 

concludes t h a t there i s s t i l l no s u b s t a n t i a l evidence as to 
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which approach i s b e t t e r s i n c e there are so many v a r i a b l e s to be 

c o n t r o l l e d and e x i s t i n g s t u d i e s are inadequate i n t h i s a s p e c t . . 

The purpose of the present study i s to meet t h i s problem o f 

c o n t r o l to a g r e a t e r extent and t o shed more l i g h t on t h i s 

c o n t r o v e r s i a l area o f using the second language as the medium o f 

i n s t r u c t i o n . H o p e f u l l y a c l e a r e r p i c t u r e w i l l e v e n t u a l l y be 

formed as more c a r e f u l l y c o n t r o l l e d s t u d i e s are c a r r i e d out. 

1.4 TEACHING SCIENCE IN THE SECOND LANGUAGE 

Science e d u c a t i o n r e q u i r e s students to have the a b i l i t y t o 

read and understand s c i e n t i f i c m a t e r i a l as well as the a b i l i t y 

t o communicate these concepts. In order t o do t h i s , complex 

modes o f thought have t o be used. Quite o f t e n , s c i e n c e teachers 

assume t h a t i t i s only the t e c h n i c a l vocabulary which i s s p e c i a l 

about the language o f s c i e n c e . In p r a c t i c e , i n t r o d u c i n g new 

vocabulary may i n f a c t be r e l a t i v e l y the e a s i e s t p a r t o f s c i e n c e 

t e a c h i n g . The s c i e n t i f i c meaning o f an experiment or a p r i n c i p l e 

i s o f t e n more d i f f i c u l t t o teach and l e a r n . Another d i f f i c u l t y 

which o f t e n occurs i s the use of common words i n a s p e c i a l 

sense, f o r example, the term "work" r e f e r s to q u i t e a d i f f e r e n t 

meaninq i n the "common sense" than i n the " s c i e n t i f i c sense". 

(Strevens, 1972). 

I t i s p o s s i b l e t o view s t u d e n t s who use t h e i r second 

lanquage to l e a r n s c i e n c e i n a t l e a s t two ways. Some people 

b e l i e v e t h a t the l e a r n e r i s l i k e l y to encounter a d d i t i o n a l 

language problems. One problem i s t h a t , although s c i e n c e l e s s o n s 

p r o v i d e s u b j e c t matter i n the same way that the language teacher 

does i n language l e s s o n s , the language p r o f i c i e n c y of the 
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s c i e n c e teacher may a f f e c t the eventual language standard of the 

students i n s c i e n c e . I f the language p r o f i c i e n c y i s not high the 

e f f e c i e n c y of s c i e n c e teaching may be lower as w e l l as the 

standard o f achievement i n the second language. (Bolger, 1967) 

Others take the second p o i n t of view. They note that 

s c i e n t i f i c study i s c u s t o m a r i l y pursued i n s e v e r a l languages 

which are widely used throughout the world and that the switch 

from l e a r n i n g i n the mother tongue t o l e a r n i n g using a second 

major language i s d e s i r a b l e . T h i s i s due, i n p a r t , t o the f a c t 

that most v e r n a c u l a r s do not have the t e c h n i c a l terms e s s e n t i a l 

f o r advanced study. The adapta t i o n of a v e r n a c u l a r to a language 

s u i t a b l e f o r s c i e n c e t e a c h i n g takes time and money. ;This i s not 

p o s s i b l e at the present stage f o r most developing c o u n t r i e s . 

Part of the present study d e a l s with the l e a r n i n g o f 

p h y s i c s at a grade l e v e l e q u i v a l e n t to the Canadian grade 10 

l e v e l . I n p a r t i c u l a r , i t examines the e f f e c t i v e n e s s of the 

second language as the medium of i n s t r u c t i o n , 

1.5 THE EFFECTS OF AFFECTIVE FACTORS IN SECOND LANGUAGE LEARNING 

C a r r o l l (1962) suggests t h a t second language achievement 

v a r i e s as a f u n c t i o n of three general v a r i a b l e s : language 

a p t i t u d e , g e n e r a l i n t e l l i g e n c e , and mo t i v a t i o n . I t a l s o depends 

on two i n s t r u c t i o n a l v a r i a b l e s : the oppo r t u n i t y f o r l e a r n i n g and 

the adequacy of p r e s e n t a t i o n of the m a t e r i a l t o be l e a r n e d . 

J a k o b o v i t s (1970) even es t i m a t e s the varia n c e c o n t r i b u t i o n s of 

v a r i o u s f a c t o r s i n • p r e d i c t i n g success i n second language 

l e a r n i n g as f o l l o w s : a p t i t u d e 33%, i n t e l l i g e n c e 20%, m o t i v a t i o n 

or perseverance 33%, others 14%, 
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For the l a s t two decades, there has been an i n c r e a s i n g 

amount of r e s e a r c h on the s o c i o - p s y c h o l o g i c a l aspects of second 

language l e a r n i n g , , Emphasis has been placed on the a f f e c t i v e 

f a c t o r s of language l e a r n i n g , such as the l e a r n e r ' s a t t i t u d e s 

and m o t i v a t i o n . Over time, a s o c i o - p s y c h o l o g i c a l theory of 

language l e a r n i n g has emerged. As Lambert (1972) has noted, 

"This theory, i n b r i e f , h olds t h a t an i n d i v i d u a l 

s u c c e s s f u l l y a c q u i r i n g a second language g r a d u a l l y adopts 

v a r i o u s a s p e c t s of behaviour which c h a r a c t e r i z e members of 

another l i n g u i s t i c - c u l t u r a l group. The l e a r n e r ' s 

e t h n o c e n t r i c t e n d e n c i e s , h i s a t t i t u d e s toward language 

l e a r n i n g are b e l i e v e d to r e g u l a t e or c o n t r o l h i s 

m o t i v a t i o n t o l e a r n and u l t i m a t e l y h i s success or f a i l u r e 

i n mastering the new language.! (p.291) 

Part of the present study i s t o probe f u r t h e r the 

r e l a t i o n s h i p between a f f e c t i v e f a c t o r s and second language 

l e a r n i n g . In p a r t i c u l a r , what i s the v a r i a n c e c o n t r i b u t i o n o f 

i n d i v i d u a l a f f e c t i v e f a c t o r s to second language achievement? 

1.6 THE GENEBAL SITUATION OF E DOC ATI ON AND LANGUAGE TEACHING IN 

HONG KONG 

1.6.1 General Background 

Hong kong i s a 400 square mile t e r r i t o r y l o c a t e d on the 

southern coast of China. When Hong Kong f i r s t became a B r i t i s h 

Colony i n 1842, t h e r e was a Chinese p o p u l a t i o n of about 7,000, 
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made up o f fishermen, farmers and v i l l a g e r s . There are now 

4,720,200 people crowding i n t o t h i s small p l a c e . The g r e a t bulk 

are urban d w e l l e r s , three q u a r t e r s of Hong Kong's p o p u l a t i o n 

being compressed i n t o an area o f about 15 square miles., The 

p o p u l a t i o n d e n s i t y f o r the m e t r o p o l i t a n areas of Hong Kong 

I s l a n d , New Kowloon and Tsuen Wan i s 25,400 persons per square 

k i l o m e t e r (Hong Kong, 1979, p. 220). 

about 98% of the p o p u l a t i o n i s Chinese, and 86% u s u a l l y 

speak Cantonese, a southern Chinese d i a l e c t (Agassi, 1969) . 

About 55% of the urban p o p u l a t i o n i s Hong Kong born while the 

remainder come from Mainland China (Fu, 1975, p.79). A l a r g e 

p r o p o r t i o n of the o l d e r g e n e r a t i o n (age over 30) d i d not plan to 

remain i n Hong Kong when they f i r s t went there d u r i n g the 1949 

Chinese c i v i l war. They thought t h a t , someday, they might be 

a b l e to r e t u r n t o the Mainland again. T h i s w a i t i n g time has been 

extended i n d e f i n i t e l y . Though most of the people have a n e g a t i v e 

f e e l i n g toward the c o l o n i a l government ( M i t c h e l l , 1972, pp. 364-

5), they g e n e r a l l y keep s i l e n t or to r e a c t only t o g r o s s l y 

u n f a i r p o l i c i e s t h a t a f f e c t them immediately. , The main reason 

f o r t h i s i s t h a t they do not want to 'turn the boat over* s i n c e 

any change of t h e present p o l i t i c a l s t a t e might be even more 

d i s a s t r o u s . , But by 1997, when the l e a s e of the New T e r r i t o r i e s 

(365 square miles) from China e x p i r e s , nobody (not even the 

Chinese or B r i t i s h governments) r e a l l y knows what w i l l happen 

p o l i t i c a l l y . 

Up t o the outbreak o f the Second World War, Hong Kong was 

an entrepot, owing i t s l i f e to t r a d e , banking and s h i p p i n g . The 

Japanese occupation, the Chinese c i v i l war and the U.N. embargo 
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of Chinese t r a d e a f t e r the outbreak of the Korean war r u i n e d the 

e n t r e p o t trade f a t a l l y . . B u t a t h r i v i n g i n d u s t r i a l economy was 

b u i l t up a t the same time, which was a b l e to absorb m i l l i o n s of 

immigrants t h a t poured i n t o the colony i n the 1950*s.. The 

b u i l d i n g up of an i n d u s t r i a l economy was a r e s u l t of s e r i e s of 

h i s t o r i c a l c o i n c i d e n c e s r a t h e r than any w e l l thought out plan on 

the part of the government.,Even to t h i s day, the Hong Kong 

government i n t e r f e r e s as l i t t l e as p o s s i b l e i n the a f f a i r s of 

the l o c a l economy. One of the key f a c t o r s i n the economic growth 

of Hong Kong over the past decades has been the great i n f l u x of 

Chinese c a p i t a l , s k i l l and e n t r e p r e n e u r s h i p (Johnson, 197 1, pp. 

6-8) . 

In b r i e f . Hong Kong i s a p l a c e of great c o n t r a s t s . Fu 

(1975) o f f e r s a g e n e r a l d e s c r i p t i o n of Hong Kong: 

•The c i t y on the edge of the " d i d d l e Kingdom" a t t r a c t s 

businessmen and r e f u g e e s , m i s s i o n a r i e s and dope 

p e d d l a r s , t o u r i s t s and p r o s t i t u t e s . I t e x h i b i t s 

" c u l t u r a l c l a s h , time l a g and f u t u r e shock - a l l a t 

once"; s o p h i s t i c a t e d technology and c o o l i e s with r a t t a n 

baskets, unimaginable stench and the l a t e s t from 

Chanel, i m p e r i a l banquets and skimpy bowls of r i c e , pop 

c a s s e t t e s and s h r i l l Cantonese opera, s t r o b e l i g h t s and 

muted Chinese s c r o l l s . Hong Kong i s as b e a u t i f u l as i t 

i s s q u a l i d , as e x c i t i n g as i t i s d e p r e s s i n g , as modern 

as i t i s d i l a p i d a t e d . I t i s a c i t y d e d i c a t e d t o money, 

and anything t h a t makes i t i s done here and i m p l i c i t l y 

condoned - business, e x p l o i t a t i o n , c o r r u p t i o n . 
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p r o s t i t u t i o n , ingenuity, diligence, sheer hard work ... 

I t i s a hard c i t y where everyone has to look out for 

himself. No one else i s going to.» (p. 79) 

1.6.2 Education 

There are 1,323,098 school students in Hong Kong, of whom 

563,384 are primary students and 529,712 are secondary students 

(Hong Kong, 1979, p. 274). Some students i n Hong Kong st a r t 

school between the ages of three and f i v e at one of the many 

private kindergartens, almost every c h i l d gets i n t o primary 

school at the age of s i x . St present, the admission policy of 

primary schools i s not unusual except f o r a few famous schools 

which have exceptionally high admission standards, although 

every c h i l d has the right to nine years of free education, t h i s 

does not mean that he w i l l stay in the same school f o r nine 

years. In the past, the secondary school attended would have 

been determined by aptitude, choice of school, and area of 

residence at the end of the sixth year. In the future, each 

student w i l l be sent to a senior high school for further studies 

up to grade 11 at the end of the ninth year. The d e t a i l s of 

se l e c t i o n and a l l o c a t i o n have not been f u l l y established as yet 

(Hong Kong, 1979, p. 57). at present, almost every student 

writes the C e r t i f i c a t e of Education Examination at the end of 

the eleventh year.§ Following t h i s , the great majority leave 

1 The c e r t i f i c a t e of Education Examination i s an achievement test 
on various subjects administered to a l l students at the end of 
grade 11. The examination i n most of the subjects i s offered i n 
t«o equivalent t r a n s l a t i o n s , English and Chinese. Candidates can 
answer in either language. 



10 

s c h o o l t o look f o r jobs, while only one t h i r d continue to grade 

12 and 13 p r e - u n i v e r s i t y c l a s s e s . The chance of e n t e r i n g 

u n i v e r s i t y i s very s m a l l ; out of every e i g h t c a n d i d a t e s , only 

one i s admitted. Education i n Hong Kong i s l i k e a pyramid with a 

very broad base which narrows s h a r p l y at grade 10 and 12. This 

i s topped by a p i n n a c l e of very few s e l e c t students who manage 

to get through the entrance examination i n t o u n i v e r s i t y . 

1.6. 3 Language Teaching 

As pointed out by Fu (1975, pp. 85-87) , one fundamental 

problem which a l l Hong Kong st u d e n t s have to f a c e i s the complex 

and f r u s t r a t i n g beauty of t h e i r own language(s). They are 

exposed t o Cantonese from b i r t h . S i n c e there i s no w r i t t e n 

Cantonese, Hong Kong students do not use t h e i r spoken language 

as a medium f o r w r i t t e n e x p r e s s i o n . When c h i l d r e n l e a r n t o read 

and w r i t e , they have to use a new language. Mandarin. The books 

i n Mandarin are w r i t t e n i n a s t y l e very d i f f e r e n t from t h e i r 

spoken mother d i a l e c t . L i n g u i s t i c i n s e c u r i t y i s deepened i n the 

l a t e r s t a g e s when students go to higher forms of s c h o o l i n g . I t 

i s then t h a t they have t o l e a r n c l a s s i c a l Chinese which i s as 

u n r e l a t e d t o Mandarin as Mandarin i s t o Cantonese. I t i s no 

wonder t h a t Chao (1953) says t h a t E n g l i s h i s a t h i r d language to 

a Chinese student. 

The s c h o o l s i n Hong Kong can be d i v i d e d i n t o two types 

a c c o r d i n g to the language of i n s t r u c t i o n : Chinese and Anglo-

Chinese s c h o o l s . These s c h o o l s , r e s p e c t i v e l y , use Chinese and 

E n g l i s h as the medium of i n s t r u c t i o n . At the primary l e v e l 

(grade 1-6), about 90% of the s c h o o l s are Chinese and p u p i l s 
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s t a r t to l e a r n E n g l i s h as a s u b j e c t from grade 2 upwards. , At the 

secondary l e v e l (grade 7-11), the s i t u a t i o n i s j u s t r e v e r s e d . 

About 81.8% of the s c h o o l s are Anglo-Chinese while only the 

remaining 18.2% are Chinese s c h o o l s (Chan, Hinton, and Yau, 

1979). T h i s abrupt change i n enrollment does not mean t h a t the 

Chinese s c h o o l c u r r i c u l u m i s i n f e r i o r to the Anglo-Chinese one. 

I t i s a mere pe r s o n a l c h o i c e of the students or t h e i r parents 

who t h i n k t h a t l e a r n i n g more E n g l i s h w i l l enhance t h e i r prospect 

f o r the f u t u r e . F u r t h e r , a sound knowledge of E n g l i s h i s rated 

e q u a l l y as important as the s t u d e n t s ' i n t e l l i g e n c e or academic 

achievement by many employers (Simpson, 1966, P. 42). From the 

d i s c u s s i o n above, one might get the impression that the standard 

of E n g l i s h i n Hong Kong i s high. But only a small f r a c t i o n 1 of 

the p o p u l a t i o n can speak f l u e n t E n g l i s h . Even among the e l i t e 

group of s t u d e n t s who can get i n t o u n i v e r s i t y , the average 

standard of E n g l i s h i s not as high as expected by u n i v e r s i t y 

educators (Vince, 1970). 

C u r i o u s l y enough, the academic pressure and the economic 

b e n e f i t s of s t u d y i n g E n g l i s h seem i n s u f f i c i e n t t o o v e r r i d e a 

b a s i c emotional and p s y c h o l o g i c a l h e s i t a t i o n on the p a r t of the 

students. Though st u d e n t s are not a c t i v e l y h o s t i l e toward 

E n g l i s h , they seem to r e s i s t d e d i c a t i n g themselves to i t s study 

f o r personal a i d p s y c h o l o g i c a l reasons. T h i s may be the c h i e f 

reason, as noted by Lambert (1972) why, a f t e r s t u d y i n g E n g l i s h 

f o r so many years, t h e i r average achievement i s s t i l l 

1 From A g a s s i s ' study, l e s s than 9% of the p o p u l a t i o n can speak 
f l u e n t E n g l i s h . T h i s f i g u r e might be a l i t t e b i t out o f date 
s i n c e t h e r e are more Anglo-Chinese s c h o o l s t u d e n t s graduated i n 
the past t e n years. 
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u n s a t i s f a c t o r y . 

I t i s not s u r p r i s i n g that Fu (1975. p. 185) suspected t h a t 

the f l u e n c y i n E n g l i s h of many Hong Kong s t u d e n t s was 

incommensurate with the amount o f time and e f f o r t they put i n t o 

t h a t second language. T h i s i s so, i n p a r t , because t h e i r 

a t t i t u d e s toward the language are ambivalent and because they 

might be u n c e r t a i n about a l i g n i n g themselves with the E n g l i s h 

who governed Hong Kong and who more than any other people 

h u m i l i a t e d China i n the 19th century, a f t e r a l l , Hong Kong i s 

not and has never been a cosmopolitan melting pot l i k e 

Singapore, but remains b a s i c a l l y Chinese (Chaney, Podmore, and 

Lu, 1973, pp. 2-3) . She i s ' f l e x i b l y westernized' at the 

s u p e r f i c i a l l e v e l but 'stubbornly Chinese' underneath ( J a r v i e 

and Agassi, 1969, p. ,156). 

1.7 SCOPE AND LIMITATIONS OF THE PRESENT STUDY 

The purpose of the present study i s to shed some a d d i t i o n a l 

l i g h t on the r e l a t i o n s h i p between s c h o o l achievement and the 

medium of i n s t r u c t i o n . In p a r t i c u l a r , i t e x p l o r e s the 

r e l a t i o n s h i p between achievement i n high s c h o o l p h y s i c s , second 

language p r o f i c i e n c y , and a t t i t u d e s toward the second language, 

i n a s i t u a t i o n where the medium of i n s t r u c t i o n i s the second 

language of both students and te a c h e r s . The scope of the study 

i s c o n f i n e d t o a p a r t i c u l a r problem of p r a c t i c e i n t e a c h i n g 

s c i e n c e , the use of a second language i n t e a c h i n g and l e a r n i n g 

high s c h o o l physics..,, 

In r e a d i n g the c o n c l u s i o n s of the present study, the 

re a d e r s must bear i n mind the f o l l o w i n g l i m i t a t i o n s . 
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1) S t r i c t l y speaking, the r e s u l t s are not g e n e r a l i z a b l e 

t o other s c h o o l s and c l a s s e s s i n c e the s e l e c t i o n of 

s u b j e c t s was very r e s t r i c t i v e . However, c a u t i o u s 

g e n e r a l i z a i o n s based on the r e s u l t s might be made t o other 

s i m i l a r s c h o o l s i t u a t i o n s , i . e . , the government s u b s i d i z e d 

secondary s c h o o l s which are acade m i c a l l y above average i n 

Hong Kong.* 

2) In the c o n t r o l l e d - t e a c h i n g study, the s t u d e n t s were 

exposed t o i n s t r u c t i o n s g i v e n by the author and the 

a s s i s t i n g teacher. Although every e f f o r t was made to 

ensure t h a t the i n s t r u c t i o n i n both groups was e q u i v a l e n t , 

i t was q u e s t i o n a b l e whether the c h a r a c t e r and t e a c h i n g 

s t y l e of the t e a c h e r s might a f f e c t the l e a r n i n g of the 

students. Furthermore, c e r t a i n p a r t s of the i n s t r u c t i o n s , 2 

which might pose problems due to the language b a r r i e r , 

might have been emphasized by e i t h e r the author or the 

a s s i s t i n g t e a c h i n g . 

1 Secondary s c h o o l s i n Hong Kong can be bro a d l y d i v i d e d i n t o 
t h r e e types a c c o r d i n g to t h e i r f i n a n c i a l s i t u a t i o n . They are 
government, government s u b s i d i z e d , and p r i v a t e s c h o o l s 
r e s p e c t i v e l y . Government sc h o o l s are completely c o n t r o l l e d by 
the government. Government s u b s i d i z e d s c h o o l s are p a r t i a l l y 
c o n t r o l l e d by the government s i n c e they r e c e i v e q u i t e a l a r g e 
p r o p o r t i o n of t h e i r funds from the government., P r i v a t e s c h o o l s 
are independent as long as the s c h o o l s are obeying the ge n e r a l 
e d u c a t i o n a l laws set up by the government. In g e n e r a l the 
academic standard of the government and government s u b s i d i z e d 
s c h o o l i s higher than t h a t of the p r i v a t e ones. (Of course, 
t h e r e are a l s o v a r i a t i o n s w i t h i n each type of schools.) 

2 For example, when stu d e n t s l e a r n t Chapter 7 (Bork, Energy and 
Power) of the t e x t book, they might f i n d t h a t l e a r n i n g i t 
b i l i n g u a l l y was e a s i e r than i n E n g l i s h alone s i n c e that chapter 
i n v o l v e d a l o t of t h i n g s which were c l o s e l y r e l a t e d with t h e i r 
d a i l y l i f e e x p erience. 



14 

3) The r e l i a b i l i t y of the t e s t s and s c a l e s was, i n 

g e n e r a l , not too high. T h i s c o n d i t i o n was not conducive 

f o r d e t e c t i n g s m a l l d i f f e r e n c e s which might e x i s t . I t 

might have led to the acceptance of a n u l l h y p o t h e s i s when 

sma l l but s i g n i f i c a n t d i f f e r e n c e s e x i s t e d . , 

4) Due to the shortage of money, time and manpower, the 

number o f s u b j e c t s ( i . e . students) i n v o l v e d i n the study 

was c o m p a r a t i v e l y s m a l l . T h i s might a f f e c t the power of 

the study and hence might miss the a c t u a l r e s u l t (as 

s t a t e d i n the hypothesis) i f the d i f f e r e n c e was s m a l l . , 

5) The study was c o n f i n e d to b i l i n g u a l p h y s i c s programs 

only. T h i s was not a study of the d e s i r a b i l i t y o f 

b i l i n g u a l programs i n g e n e r a l . E x t r a p o l a t i o n s to other 

s u b j e c t matters l i k e s o c i a l s c i e n c e , mathematics, 

e t c . might not be a p p l i c a b l e . 

6) The study i n v o l v e d only Chinese high s c h o o l s t u d e n t s 

from Hong Kong. G e n e r a l i z a t i o n to other students might be 

i n a p p r o p r i a t e . 

1.8 SIGNIFICANCE OF THE STUDY 

As f a r as the w r i t e r has been able to determine, t h e r e has 

been very l i t t l e research done i n t e a c h i n g and l e a r n i n g i n a 

second language at the s e n i o r secondary l e v e l . In p a r t i c u l a r , 

s t u d i e s o f the r e l a t i o n s h i p between achievement i n p h y s i c s and 

the language of i n s t r u c t i o n have been almost t o t a l l y n e g l e c t e d . 
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A study of t h i s problem i s p a r t i c u l a r l y t i m e l y , from a 

p o l i t i c a l - economic viewpoint i n Hong Kong and i n n a t i o n s of the 

world which are immersed i n second language problems and i n 

adoption of western s c i e n c e and technology. 

Furthermore, the c o n s i d e r a b l e i n c r e a s e of the Chinese 

p o p u l a t i o n i n Canada, e s p e c i a l l y i n the Vancouver area, and the 

p o l i t i c a l l y u n s e t t l e d s i t u a t i o n i n Asia i n r e c e n t years i n d i c a t e 

that s t u d i e s comparing the achievement of Chinese s t u d e n t s under 

v a r i o u s t e a c h i n g c o n d i t i o n s are t i m e l y and a p p r o p r i a t e . T h i s i s 

an important p e r i o d f o r Chinese a d u l t s and c h i l d r e n a l i k e s i n c e 

the next few decades may w e l l determine whether Canadians of 

Chinese a n c e s t r y w i l l be p a r t i a l l y or t o t a l l y i n t e g r a t e d i n t o 

Canadian s o c i e t y . , 

From an e d u c a t i o n a l s t a n d p o i n t , i f one accepts the p o s i t i o n 

of Broudy t h a t the " i n t e r p r e t i v e use" of l e a r n i n g s a c q u i r e d i n 

s c h o o l i s more important than the " r e p l i c a t i v e use" or even 

" a p p l i c a t i v e use" of s c h o o l l e a r n i n g s i n everyday l i f e , the 

problem of how t e a c h i n g and l e a r n i n g i n a second language 

a f f e c t s the a c q u i s i t i o n of such l e a r n i n g s i s of major 

e d u c a t i o n a l importance. To i l l u s t r a t e , can the ideas of p h y s i c s 

be used t o make problems of s o c i e t a l concern s e n s i b l e when these 

i d e a s have to be " f i l t e r e d through the s c r e e n " of a second 

language? How d i s t o r t e d are the ideas? Would the l e a r n e r even 

attempt to overcome the language b a r r i e r u n l e s s under 

c o n s i d e r a b l e pressure to do so? 

F i n a l l y , i f we accept the f o l l o w i n g p o i n t s of view: 

1) that p r e v a l e n t Canadian e d u c a t i o n a l philosophy 
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supports p r o v i s i o n o f egual e d u c a t i o n a l o p p o r t u n i t y f o r 

a l l , hoping t h a t u l t i m a t e l y each i n d i v i d u a l who has been 

educated w i l l achieve happiness; 

2) t h a t each new Canadian i s p o t e n t i a l l y a u s e f u l human 

resource f o r the n a t i o n ; 

3) t h a t the i n t e g r a t i o n of immigrant c h i l d r e n i n t o the 

Canadian s o c i e t y i s a r e s p o n s i b i l i t y o f the s c h o o l s ; 

4) t h a t immigrants from China, Hong Kong and elsewhere 

w i l l continue t o i n c r e a s e i n number; 

Then t h i s study should a l s o serve as p r o v i d i n g i n s i g h t 

i n t o how the use of E n g l i s h as a second language would 

a f f e c t the s c h o o l l e a r n i n g of immigrant c h i l d r e n i n 

Canada, e s p e c i a l l y Chinese. 
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CHAPTER 2 

BEVIEW OF BELATED INVESTIGATIONS 

Hany s t u d i e s have been done i n the f i e l d o f b i l i n g u a l i s m . 

Host were concerned with the e f f e c t of b i l i n g u a l i s m upon the 

l i n g u i s t i c or c o g n i t i v e development of b i l i n g u a l s . Very l i t t l e 

reseach has been done on the e f f e c t of t e a c h i n g i n a second 

language on achievement i n p a r t i c u l a r s u b j e c t areas, e. g., 

s c i e n c e , and a t t i t u d e s (Cooper, 1971; flacnamara, 1.967)..,. 

I t i s not p o s s i b l e t o give a thorough account of a l l the 

s t u d i e s which have been reviewed, so i t w i l l be necessary t o go 

over many s t u d i e s with j u s t a i n d i c a t i o n as t o what the f i n d i n g s 

were, and where they were c a r r i e d out, and concentrate on those 

few that are p a r t i c u l a r l y i n t e r e s t i n g or c l o s e l y r e l a t e d t o the 

p r e s e n t r e s e a r c h . 

For the sake of quick r e f e r e n c e , three symbols are g i v e n a t 

the end o f each study. The f i r s t symbol r e f e r s to the r e s e a r c h 

method o r design used i n the s t u d y . , E d u c a t i o n a l r e s e a r c h designs 

are broadly d i v i d e d i n t o three c a t e g o r i e s : 

Survey (S), 

Post hoc comparative (PH) , 

Experimental ( E ) . * 

The second symbol r e f e r s to the r e s u l t of the study. The r e s u l t s 

1 Quasi-experimental design i s i n c l u d e d under the t i t l e 
E x perimental design. For d e t a i l e d d i s t i n c t i o n s between the three 
k i n d s of s t u d i e s , see Gay (1976, Ch. ,6) 
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are c l a s s i f i e d as f o l l o w s : 

Using the second language as the medium of i n s t r u c t i o n 

i s not d e t r i m e n t a l (S+) 

Using the second language as the medium of i n s t r u c t i o n 

i s d e t r i m e n t a l <S~) 

Using the second language as the c h i e f medium of 

i n s t r u c t i o n and the f i r s t language as an a s s i s t i n g medium i s 

not d e t r i m e n t a l {_}•) 

I n c o n c l u s i v e (I) 

Not a p p l i c a b l e (NA). 

The t h i r d symbol r e f e r s t o the l e v e l s of the sample s e l e c t e d f o r 

the study. They are c l a s s i f i e d as f o l l o w s : 

A l l l e v e l s (A) 

C o l l e g e (C) 

S e n i o r high s c h o o l (SH) 

J u n i o r high s c h o o l (JH) 

Primary or p r e s c h o o l (P) 

Not s p e c i f i e d (N). 

For example, the symbols <S, B+, P) a f t e r a study means t h a t : 

(1) i t was a survey study; (2) the r e s u l t i n d i c a t e d that using 

the second language as the c h i e f medium of i n s t r u c t i o n and the 

f i r s t language as an a s s i s t i n g medium i s not d e t r i m e n t a l ; (3) 

the sample was chosen a t the primary or p r e s c h o o l l e v e l . , 

2.1 STUDIES ON THE USE OF A SECOND LANGUAGE AS THE MEDIUM OF 
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INSTRUCTION 

T h i s s e c t i o n i s a g e n e r a l review on the use of a second 

language as the medium of i n s t r u c t i o n . Since t h i s s e c t i o n 

c o n s i s t s o f a review of 18 s t u d i e s , i t i s broken i n t o two 

s u b s e c t i o n s a c c o r d i n g t o c h r o n o l o g i c a l order. At f i r s t s i g h t , 

the c h o i c e of 1970 as the l i n e of d i v i s i o n seems to be q u i t e 

a r b i t r a r y . , But c l o s e r examination r e v e a l s t h a t s t u d i e s done 

befo r e and a f t e r 1970 are q u i t e d i f f e r e n t . The d e t a i l s of t h e i r 

d i f f e r e n c e s can be found i n S e c t i o n 2.5.1 and 2. 5.2. , 

2.1.1 Research done before 1970 

2.1.1.1 The e a r l i e s t study i n t h i s era was probably t h a t done by 

Bovet (1932) i n Geneva. He reported t h a t a f t e r f o u r y e a r s of 

education i n a b i l i n g u a l s c h o o l , s t u d e n t s had scores e q u i v a l e n t 

to those i n a monolingual s c h o o l . Students were probably from 

middle c l a s s f a m i l i e s , although no f u r t h e r d e t a i l s about the 

groups were r e p o r t e d . (PH, B+, P) 

2.1.1.2 Malherbe (1946) r e p o r t e d t h a t a c a r e f u l survey of 18,773 

students i n over 200 r e p r e s e n t a t i v e primary and secondary 

s c h o o l s i n South A f r i c a was done i n 1938. The r e s u l t s i n d i c a t e d 

t h a t i n the b i l i n g u a l s c h o o l s i t u a t i o n i n which the second 

language was used as the medium of i n s t r u c t i o n , the d u l l e r 

s t u d e n t s were not hindered any more than the b r i g h t e r s t u d e n t s 

i n r e g a rd t o content and that they could s t i l l maintain t h e i r 

normal standard o f achievement i n t h e i r f i r s t language. The most 
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s i g n i f i c a n t r e s u l t was t h a t t h e i r r e l a t i v e gain i n t h e i r second 

language was n e a r l y twice as great as t h a t r e g i s t e r e d by the 

higher i n t e l l i g e n c e group. T h i s i s one of the few s t u d i e s that 

questioned the b e l i e f t h a t b r i g h t e r s t u d e n t s are not handicapped 

by the use of the second language as a medium of i n s t r u c t i o n 

while the d u l l e r students s u f f e r badly. Furthermore, he found 

t h a t the b i l i n g u a l s using the second language as the medium of 

i n s t r u c t i o n were behind a t f i r s t , but managed to c a t c h up by the 

s i x t h grade. (S, S + , P & JH) 

2.1.1.3 F i f e and Manual (1951) reported t h a t f o r the Spanish-

speaking students i n Puerto Hico, the use of E n g l i s h as a medium 

of i n s t r u c t i o n hindered academic achievement. . (PH, S-, P) 

2.1.1.4 T a y l o r and G r i e v e (1952) c a r r i e d out a survey i n Ghana 

t o f i n d i f th e r e was any measurable d i f f e r e n c e i n the r e l a t i v e 

e f f i c i e n c y o f E n g l i s h and the n a t i v e language as the medium of 

i n s t r u c t i o n . Because of methodological d i f f i c u l t i e s they c o u l d 

o n l y t e n t a t i v e l y conclude t h a t the E n g l i s h medium r e s u l t e d i n 

higher s c o r e s i n E n g l i s h t e s t s while the n a t i v e medium r e s u l t e d 

i n h igher s c o r e s i n ot h e r s u b j e c t s . (S, S-, N) 

2.1.1.5 One of the most famous s t u d i e s on the medium of 

i n s t r u c t i o n was c a r r i e d out by the department of Education, 

Manila, d u r i n g the p e r i o d , 1948-1955. The study, c a l l e d the 

I l o i l o Experiments, was designed to analyze the e f f e c t s of 

i n i t i a l i n s t r u c t i o n i n the mother tongue on the e v e n t u a l 

l e a r n i n g of the c u r r i c u l u m i n E n g l i s h . The study was well 
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designed. The experimental group r e c e i v e d a l l i n s t r u c t i o n i n the 

mother tongue (Hiligaynon) i n grades 1 and 2 and then i n E n g l i s h 

i n grades 3 to 6. The change of language was abrupt. The c o n t r o l 

group were taught i n E n g l i s h i n grade 1 through 6. The te a c h i n g 

m a t e r i a l s were the same throughout, with the ex c e p t i o n of grade 

1 and 2 where the m a t e r i a l s were t r a n s l a t e d to the n a t i v e 

language f o r the experimental group. Students* a b i l i t i e s and 

achievements were assessed before grade 1 and a f t e r each grade 

through grade 6. The experimental group was assessed i n the 

n a t i v e language while the c o n t r o l group was assessed i n E n g l i s h 

d u r i n g grade 1 and 2. Subsequently a l l were assessed i n E n g l i s h . 

The assessment i n c l u d e d t e s t s o f reading, a r i t h m e t i c problems, 

s o c i a l s t u d i e s , and language s k i l l s f o r each grade. 

The sample c o n s i s t e d of f o u r t e e n elementary s c h o o l s , 

equated f o r tea c h e r q u a l i t y , socio-economic s t a t u s (SES) , the 

p r i n c i p a l s * and s u p e r v i s o r s * q u a l i f i c a t i o n s . Experimental 

t e a c h e r s were g e n e r a l l y o f higher SES than the c o n t r o l t e a c h e r s . 

Students were a l s o equated on s c h o o l attendance, c h r o n o l o g i c a l 

age and s c o r e s on the P h i l i p p i n e s Hental a b i l i t y Test. When the 

p r o j e c t began, there were 1164 c o n t r o l students and 758 

experimental students. The sample s i z e decreased t o 188 

experimental s u b j e c t s and 189 c o n t r o l s u b j e c t s when matching was 

done. However, the drop-out r a t e was very high; only 28% of the 

sample remained a t the end of the study. 

The method used to teach the second language was d i f f e r e n t 

from standard methods used i n most s c h o o l s . I t was based on 

language p a t t e r n i n g and d r i l l s with emphasis on both s t r u c t u r e 

and phonetics. „Teachers were t r a i n e d i n the teaching of both the 
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n a t i v e language and E n g l i s h as a second language. 

at the end of the f i r s t year o f the study, the experimental 

group was s i g n i f i c a n t l y s u p e r i o r i n re a d i n g and s o c i a l s t u d i e s 

while the d i f f e r e n c e s i n a r i t h m e t i c were not s i g n i f i c a n t . At the 

end of the f o u r t h year, there was no s i g n i f i c a n t d i f f e r e n c e 

between the two groups i n r e a d i n g and a r i t h m e t i c , w h i l e the 

c o n t r o l group was s i g n i f i c a n t l y s u p e r i o r i n language. At the end 

of the study, t h e r e were no s i g n i f i c a n t d i f f e r e n c e s i n any of 

the areas. At the end of grade 4, 5, and 6, the experimental 

group members r e p o r t e d themselves s i g n i f i c a n t l y higher on one of 

the f o u r or f i v e dimensions of a p e r s o n a l i t y i n v e n t o r y t e s t , 

though the dimensions v a r i e d from grade t o grade. Furthermore, 

the majority of parents thought t h a t t h e i r c h i l d r e n showed more 

enthusiasm f o r s c h o o l when they were taught through the mother 

tongue than when they were taught i n E n g l i s h . , The r e s u l t s of 

t h i s study were widely accepted i n the P h i l i p p i n e s . A l l students 

were then taught i n t h e i r mother tongue f o r the f i r s t two years 

of s c h o o l and i n E n g l i s h i n the f o l l o w i n g years. „• 

Engle (1975, p. 294) pointed out t h a t the study had a 

number of problems.; The t e s t s were inadequately v a l i d a t e d i n 

E n g l i s h and then simply t r a n s l a t e d i n t o the n a t i v e language. 

V a r i a b l e s were not i s o l a t e d . A new method of t e a c h i n g was 

confounded with the b a s i c h y p o t h e s i s . No c o n t r o l f o r the 

Hawthorne e f f e c t was made.* The two c u r r i c u l a i n grades 1 and 2 

1 The e f f e c t i s named a f t e r the Hawthorne p l a n t of the Western 
E l e c t r i c C o r p o r a t i o n where i t was f i r s t noted. I t r e f e r s t o the 
f a c t t h a t almost any change, any e x t r a - a t t e n t i o n , any 
experimental manipulation or even the absence of manipulation 
but the knowledge t h a t a study i s being done, i s enough to cause 
s u b j e c t s t o change. 
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were not e q u i v a l e n t as the E n g l i s h m a t e r i a l s were c a r e f u l l y 

presented while the n a t i v e l e s s o n s were on rough d i t t o e s , o f t e n 

p o o r l y e d i t e d . The standard o f E n g l i s h of the teachers was low. 

The high a t t r i t i o n r a t e suggested t h a t the f i n a l sample was 

extremely s e l e c t i v e i n terms of the f a c t o r s which a l l o w e d a 

student to s t a y i n s c h o o l . 

On the whole, severe c r i t i c i s m s were r a i s e d about the 

i n t e r p r e t a t i o n of the study, i t could probably be taken as 

support f o r u s i n g the mother tongue i n e a r l y s c h o o l y e a r s or 

support f o r using the second language i n l a t e r s c h o o l years. (E, 

If P) 

2.1.1.6 C a r r o l l (1961) s t u d i e s the mastery of E n g l i s h by 

Ghanaian students i n f i v e primary schools. I t was r e p o r t e d that 

the n a t i v e language vocabulary of the Ghanaian students was 

c o n s i s t e n t l y b e t t e r than t h e i r E n g l i s h vocabulary. 

Furthermore, the n a t i v e language was a much more e f f i c i e n t 

medium of i n s t r u c t i o n f o r them than was E n g l i s h . . I t was a l s o 

d i s c o v e r e d that the e d u c a t i o n a l standards of secondary school 

and c o l l e g e s t u d e n t s educated under the most f a v o r a b l e 

c o n d i t i o n s with n a t i v e E n g l i s h speaking t e a c h e r s , seemed t o be 

f a r below t h a t of the comparable E n g l i s h groups. Two surveys of 

teachers* o p i n i o n i n d i c a t e d t h a t A f r i c a n s tudents c o u l d not show 

t h e i r t r u e i n t e l l c t u a l a b i l i t i e s i n E n g l i s h alone. (PH, S-, A) 

2.1.1.7 Macnamara (1966) s t u d i e d the e f f e c t s of t e a c h i n g 

a r i t h m e t i c i n I r i s h to students from E n g l i s h speaking homes i n 

I r e l a n d . Groups of s c h o o l s belonging to the two l i n g u i s t i c 
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c a t e g o r i e s were s e l e c t e d at random and the f i f t h - s t a n d a r d 

students were g i v e n a problem a r i t h m e t i c t e s t and a mechanical 

a r i t h m e t i c t e s t p r i n t e d i n I r i s h o r E n g l i s h a c c o r d i n g to the 

medium of i n s t r u c t i o n used i n the s c h o o l . The m u l t i p l e 

r e g r e s s i o n technique was used to analyze the r e s u l t s with the 

s u b j e c t ' s non-verbal r e a s o n i n g a b i l i t y , socio-economic s t a t u s , 

and the t e a c h e r ' s t e a c h i n g s k i l l as independent v a r i a b l e s . The 

r e s u l t s showed t h a t t e a c h i n g a r i t h m e t i c i n I r i s h to n a t i v e 

E n g l i s h speaking students hindered the st u d e n t s ' p r o r e s s i n 

s o l v i n g v e r b a l problems, but not i n mechanical s k i l l s i n 

a r i t h m e t i c . Macnamara e x p l a i n e d t h a t the d i f f e r e n c e between the 

f i n d i n g s was probably due to the f a c t t h a t i n mechanical 

a r i t h m e t i c , the student was simply r e q u i r e d t o do an a r i t h m e t i c 

o p e r a t i o n i n d i c a t e d by an a r i t h m e t i c symbol. However, i n s o l v i n g 

v e r b a l problems he was re q u i r e d t o read and understand v e r b a l 

statements. Hence, language played a very important r o l e i n the 

second type. He concluded that the f i n d i n g s r e l a t i n g t o the 

t e a c h i n g of other s u b j e c t s through the medium of the second 

language were g u i t e d i s c o u r a g i n g . I t seemed t h a t the t e a c h i n g of 

ot h e r s u b j e c t through the medium o f the second language d i d not 

b e n e f i t the second language, but was d e t r i m e n t a l t o the 

st u d e n t s ' progress i n mathematics. , (E, S-, P). 

2.1.1.8 Another r e s e a r c h p r o j e c t (the fiizal study) was completed 

i n the P h i l i p p i n e s on the medium of i n s t r u c t i o n by Bamos, 

A g u i l a r and Sibayan (1967) . I t was designed to f i n d out the most 

a p p r o p r i a t e time to i n t r o d u c e r e a d i n g i n the second language 

(English) and the second language as the medium of i n s t r u c t i o n . 
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F i v e groups were chosen as shown i n Table 2.1 according t o the 

grade l e v e l of the student a t the i n t r o d u c t i o n of second 

language f o r r e a d i n g and as a medium of i n s t r u c t i o n . 

Table 2. 1 i s here 

Schools were s y s t e m a t i c a l l y chosen, equated on what were 

thought t o be r e l e v a n t v a r i a b l e s and c a r e f u l l y matched. Teachers 

r e c e i v e d t r a i n i n g i n the teaching of the second language, and i n 

t e a c h i n g v a r i o u s s u b j e c t s i n the second language. They r e c e i v e d 

no t r a i n i n g i n the t e a c h i n g o f , or with, the n a t i v e language and 

continued to use the old m a t e r i a l made a f t e r the f i r s t I l o i l o 

Experiment. 

The dependent v a r i a b l e s were a r i t h m e t i c and second language 

s c o r e s . 

The r e s u l t s were as f o l l o w s : (i) The time at which r e a d i n g 

i n the second language was i n t r o d u c e d apparently made l i t t l e 

d i f f e r e n c e on the second language rea d i n g t e s t , ( i i ) Changing 

the medium of i n s t r u c t i o n d i d not have a great i n f l u e n c e on 

e d u c a t i o n a l l y r e l e v a n t s k i l l s . , The only e f f e c t s were on 

a r i t h m e t i c and language scores. Those who had been taught i n the 

second language most r e c e n t l y s c o r e d h i g h e s t on the a r i t h m e t i c 

t e s t while those who had experienced the second language as the 

medium of i n s t r u c t i o n f o r the l o n g e s t time had the h i g h e s t 

s c o r e s on the second language t e s t s i n grade s i x . (E, S-, P). 

2.1. 1.9 T r e v i n o (1968) used students of Spanish .. speaking 

background as s u b j e c t s f o r h i s experiment. ( The s u b j e c t s were 
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assigned randomly to a monolingual or b i l i n g u a l program of 

study. The s u b j e c t matter taught was mathematics. Students under 

the b i l i n g u a l program were taught through both t h e i r mother 

tongue and E n g l i s h , while students under the monolingual program 

r e c e i v e d a l l i n s t r u c t i o n through the medium of E n g l i s h , 

achievement t e s t s were a d m i n i s t e r e d t o the students a f t e r w a r d s 

to f i n d out t h e i r progress i n the two programs., Since 

i n c o n s i s t e n t r e s u l t s were obtained, no f i r m c o n c l u s i o n s were 

drawn. (E, I , P). 

2. 1. 1.10 D i s c u s s i o n 

Almost a l l o f the s t u d i e s done before 1970 took s u b j e c t s 

from primary s c h o o l s , so any c o n c u l s i o n drawn from these s t u d i e s 

might be a p p l i c a b l e t o primary s c h o o l students only. Among these 

9 s t u d i e s , Macnamara*s study and the R i z a l study were among the 

b e t t e r and more w e l l designed ones., Both of t h e i r r e s u l t s 

p o i n t e d i n one d i r e c t i o n : the use of a second language as the 

medium of i n s t r u c t i o n might not be good f o r primary school 

s t u d e n t s . , For the remaining 7 s t u d i e s , though they had 

d e f i c i e n c i e s which rendered them l e s s dependable than the two 

noted above, more than h a l f of them were s t i l l p o i n t i n g toward 

the same d i r e c t i o n . 

2.1.2 Research Done i n the 70»s 

2.1.2.1 Tucker (1970) s t u d i e d three c l a s s e s i n a l a b o r a t o r y 

s c h o o l of a u n i v e r s i t y i n the urban P h i l i p p i n e s . One c l a s s was 
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taught only i n E n g l i s h , one only i n F i l i p i n o , and the t h i r d was 

taught i n E n g l i s h and F i l i p i n o on a l t e r n a t i n g days. The s u b j e c t s 

taught on those a l t e r n a t e days were not e x a c t l y the same. 411 

the students came from middle c l a s s f a m i l i e s . A f t e r one year of 

the experiment, the r e s u l t s were c o n f l i c t i n g ; a l l d i d e g u a l l y 

well on r e a d i n g i n F i l i p i n o and on o r a l E n g l i s h . T h i s suggested 

t h a t the students using only E n g l i s h l e a r n e d to r e a d by 

themselves or by t r a n s f e r r i n g s k i l l s , and there was a f a i r 

amount o f E n g l i s h i n a l l o f the st u d e n t s ' environments. One 

strange r e s u l t was t h i s : F i l i p i n o - t r a i n e d s t udents scored higher 

than E n g l i s h - t r a i n e d s tudents on the E n g l i s h s o c i a l s t u d i e s 

t e s t , and v i c e v e r s a . Tucker concluded that there were no 

s u b s t a n t i a l gains f o r the b i l i n g u a l group over the ot h e r two 

groups and the year was not d e t r i m e n t a l t o the s t u d e n t s . , ( E , S+, 

P). 

2.1.2.2 G i l e (1971) d i d a r e s e a r c h study i n Toronto making use 

of a model s i m i l a r t o Lambert's D i r e c t Method (which w i l l be 

d i s c u s s e d l a t e r ) . E n g l i s h speaking students from middle c l a s s 

f a m i l i e s were taught i n French from the time they were three 

years o l d . Then E n g l i s h and French were used a l t e r n a t e l y as the 

medium of i n s t r u c t i o n every h a l f year. Students s t a r t e d to read 

French i n grade one, and s t a r t e d t o read E n g l i s h i n grade two. 

The students were not handicapped i n the process, and g r a d u a l l y 

achieved as much as monolingual speaking students. (E, S+, P). 

2.1.2.3 weffer (1972) used primary students of Spanish 

background as s u b j e c t s . The s u b j e c t s were assigned randomly to a 
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monolingual or a b i l i n g u a l program of study. The s u b j e c t s were 

taught language, a r t s , and mathematics., Students i n the 

b i l i n g u a l program were taught both t h e i r mother tongue and 

E n g l i s h , while the students i n the monolingual program r e c e i v e d 

a l l i n s t r u c t i o n i n English..Achievement t e s t s were administered 

to the s t u d e n t s afterwards to f i n d out t h e i r progress i n the two 

programs. Weffer r e p o r t e d that the two groups progressed a t the 

same r a t e i n E n g l i s h language and mathematics ( i n E n g l i s h ) , but 

the b i l i n g u a l group achieved s i g n i f i c a n t l y b e t t e r r e s u l t s i n 

Spanish language and mathematics ( i n Spanish) than the 

monolingual group. (E, B+, P). 

2.1.2.4 G a l l o p and Kirkman (197 2) compared the performance of 

two l a t c h e d groups of Welsh b i l i n g u a l s t udents on a mathematics 

t e s t . A l l the s u b j e c t s used Welsh as t h e i r f i r s t language. The 

t e s t was presented i n E n g l i s h t o one group, but b i l i n g u a l l y 

( E n g l i s h and Welsh) t o the other group. No s i g n i f i c a n t 

d i f f e r e n c e was found between the mean sc o r e s obtained by the two 

groups.: A f o l l o w - u p study found t h a t when the s t u d e n t s were 

giv e n the c h o i c e when responding to b i l i n g u a l mathematical 

q u e s t i o n s , there was f a r more b i a s towards the use of E n g l i s h 

than that o f Welsh. The study j u s t brought to l i g h t the 

l i n g u i s t i c p r e f e r ence of the Welsh c h i l d r e n i n t h a t sample. No 

o t h e r c o n c l u s i o n was reached. (E, I , N) . 

2.1.2.5 Duyne and G u t i e r r e z (1972) used four t o seven year o l d 

b i l i n g u a l c h i l d r e n of Spanish background t o perform a complex 

perceptual-motor task. They were given only Spanish or E n g l i s h 
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v e r b a l i n s t r u c t i o n s . These were repeated u n t i l the c h i l d made 

fo u r consecutive c o r r e c t v e r b a l responses t o each i n s t r u c t i o n . 

The c h i l d was asked t o perform the task when he had met the 

above c r i t e r i o n . The s c o r i n g of performance f o r both treatment 

groups was the number of c o r r e c t responses. .The r e s u l t s showed 

that the c h i l d r e n performed b e t t e r when Spanish i n s t r u c t i o n s 

were g i v e n . I t might be t h a t the c h i l d r e n ' s a b i l i t y t o decode 

and encode v e r b a l i n s t r u c t i o n s i n Spanish i n t o s p e c i f i c 

perceptual-motor c o n n e c t i o n s was more f u l l y developed than i n 

E n g l i s h . (E, S-f P). , 

2.1.2.6 One o f the most thoroughly conceived and well-conducted 

s t u d i e s i n t h i s area was the famous S a i n t Lambert Experiement 

c a r r i e d out by the South Shore P r o t e s t a n t R e g i o n a l School Board 

of Montreal. The i n t e n t was t o determine <i) whether r e a d i n g and 

content matter l e a r n e d i n the second language would t r a n s f e r t o 

the f i r s t language without s y s t e m a t i c i n s t r u c t i o n , ( i i ) whether 

students would l e a r n the second language as w e l l as s t u d e n t s who 

were n a t i v e speakers of t h a t language, ( i i i ) whether students 

would be handicapped c o g n i t i v e l y or e m o t i o n a l l y by the 

experiment. 

Students from E n g l i s h speaking homes were i n t r o d u c e d to 

French i n k i n d e r g a r t e n . From grade 2 to 6, 60% o f the 

i n s t r u c t i o n was i n French and 40% was i n E n g l i s h . The language 

of the s c h o o l as a whole was E n g l i s h . Students spoke E n g l i s h t o 

each o t h e r o u t s i d e the classroom. The s u b j e c t s taught i n French 

were always taught by a n a t i v e French speaking teacher and 

E n g l i s h language a r t s was taught by a n a t i v e E n g l i s h speaking 
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teacher. 

Two treatment groups were used. The p i l o t group started 

f i r s t and the follow-up group enrolled i n the kindergarten i n 

the following year. The follow-up group was a r e p l i c a t i o n of the 

p i l o t group.; The control groups were monolingual English 

speaking or French speaking groups. A l l were from si m i l a r 

socioeconomic s i t u a t i o n s and home background (middle c l a s s ) . The 

progress of the experimental group was compared each year with 

the c c n t r c l group. 

An attempt was made to control for a Hawthorne e f f e c t by 

seeing that control groups were also s p e c i a l i n some way. ., The 

French control group was engaged i n an experimental mathematics 

program. One of the two English control groups was taken from a 

school that was well known for excellent language teaching. The 

second English c o n t r o l group was i n the same school as the 

experimental groups. This attempt at c o n t r o l l i n g the Hawthorne 

e f f e c t was quite unique among other studies i n the same area. 

After f i v e successive years of assessments, the res u l t s 

indicated that t h i s program of second language teaching was not 

detrimental either i n the native language or in the subject 

areas.. Furthermore, there appeared to be no adverse cog i t i v e or 

emotional e f f e c t s due to pa r t i c i p a t i o n in t h i s program. (E, S+, 

P). 

2.1.2.7 A r e p l i c a t i o n study using working-class students from 

Montreal, ranging from lower middle to upper middle-class 

students also was carr i e d out by Tucker, Lambert and d*Anglejan 

(1973). The r e s u l t s were quite s i m i l a r to those of the o r i g i n a l 
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St. Lambert experiment., (E, S*, P) . 

2.1.2.8 C o l l i s o n (1974) took Ghanaian students of age 12 to 14 

as h i s s u b j e c t s . The s u b j e c t s were d i v i d e d i n t o 2 groups. The 

medium of i n s t r u c t i o n of the f i r s t group was t h e i r n a t i v e 

language and of the second group t h e i r second language. Students 

had to express t h e i r q u e s t i o n s and o p i n i o n s i n one of these 

languages a c c o r d i n g t o which group they belonged to. The r e s u l t s 

i n d i c a t e d t h a t the m a j o r i t y of the second language group were 

not able to express t h e i r c o n c e p t u a l p o t e n t i a l while the native 

language group was more f r u i t f u l f o r enhancing language-thought 

i n t e r a c t i o n . He concluded that when the medium of communication 

was f o r e i g n to the s t u d e n t s , they might mimic a d u l t concepts 

without any a p p r e c i a b l e c o n t r i b u t i o n to t h e i r own c o n c e p t u a l 

growth and t h a t t h i s was d e t r i m e n t a l t o the students. (E# S-, 

JH) . 

2. 1.2.9 A f t e r Lambert's comprehensive study o f the use of a 

second language as the medium of i n s t r u c t i o n , a number of 

r e p l i c a t i o n s t u d i e s were done i n Canada, e s p e c i a l l y i n the 

Eastern part of the country. S t e r n and h i s a s s o c i a t e s (1976) 

reported that the a v a i l a b l e evidence d i d not suggest that 

s t u d e n t s i n an extended French program f e l l behind i n the 

academic s u b j e c t s taught i n French. Students e n r o l l e d i n these 

programs became more p r o f i c i e n t i n French and t h e i r l e a r n i n g of 

academic s u b j e c t s taught through French d i d not lag behind t h a t 

of students i n the r e g u l a r program. Furthermore, s t u d e n t s and 

t e a c h e r s ' a t t i t u d e s towards the program were found to be 
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p o s i t i v e . (E, S + , fl). ,. 

2. 1. 2. 10 D i s c u s s i o n 

a l l the s t u d i e s done a f t e r 1970 and reviewed here were 

experimental s t u d i e s . I n g e n e r a l , they were o f higher q u a l i t y 

than those done before 1970 s i n c e many r e l e v a n t v a r i a b l e s were 

under c o n t r o l . The S t . Lambert experiment i s probably 

r e p r e s e n t a t i v e of t h i s group of s t u d i e s . These s t u d i e s (except 

f o r Duyne's and C o l l i s o n ' s studies) seem t o suggest t h a t 

l e a r n i n g through the second language i s not d e t r i m e n t a l to the 

achievement of the st u d e n t s . One s p e c i a l f e a t u r e was t h a t a l l 

these s t u d i e s were c a r r i e d out by Canadian r e s e a r c h e r s , and 

mainly i n Canada. R e c a l l i n g t h a t Canada i s a b i l i n g u a l country 

and that the Canadian government i s t r y i n g very hard t o push the 

country from a predominantly monolingual s o c i e t y t o a b i l i n g u a l 

one i n the past ten years, the r e s u l t s from these s t u d i e s might 

be h e a v i l y i n f l u e n c e d by p o l i t i c a l atmosphere. Furthermore, 

French and E n g l i s h a re two language q u i t e c l o s e t o g e t h e r i n 

l i n g u i s t i c s . , L e a r n i n g one language may help the l e a r n i n g of the 

second. F o r c o u n t r i e s whose n a t i v e language i s very d i f f e r e n t 

from the second language, whether r e s e a r c h w i l l a r r i v e at the 

same kind o f r e s u l t i s q u e s t i o n a b l e . 

2.2 STODIES RELATED TO THE TEACHING OF SCIENCE THROUGH A SECOND 

LANGUAGE 

2.2.1 Raisner (1967) s e l e c t e d Puerto Rican students at the 
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s u b j e c t s were d i v i d e d i n t o two groups. One group was taught 

s c i e n c e i n Spanish while the other was taught i n E n g l i s h . The 

achievement of the two groups was compared. The r e s u l t s showed 

t h a t the students achieved b e t t e r i n Spanish and a l s o showed 

improvement i n t h e i r own s e l f - i m a g e . (E, S-, JH). 

2.2.2 Bolger (1967), basing h i s h y p o t h e s i s on the same program 

( i . e . B a i s n e r ' s s t u d y ) , found t h a t : (i) grade seven students 

t a k i n g the b i l i n g u a l s c i e n c e program achieved s i g n i f i c a n t l y 

b e t t e r r e s u l t s than comparable students t a k i n g the r e g u l a r 

program; ( i i ) the b i l i n g u a l s c i e n c e program was e f f e c t i v e only 

when conducted by f l u e n t b i l i n g u a l t e a c h e r s . , Bolger a l s o 

d i s c o v e r e d t h a t the amount of Spanish spoken a t home was not the 

same among the groups. The experimental group spoke more Spanish 

than the c o n t r o l groups. When a n a l y s i s of c o v a r i a n c e was used t o 

take t h i s f a c t o r i n t o account, the achievement of the groups 

taught i n Spanish showed no s i g n i f i c a n t d i f f e r e n c e when compared 

with the achievement of the c o n t r o l groups. , He concluded that 

the language a b i l i t y o f both teacher and student had an e f f e c t 

on the program. (E, I, JH). 

2.2.3 Knight (1969) i n v e s t i g a t e d the e f f e c t s on elementary 

s c h o o l students of the b i l i n g u a l s c i e n c e m a t e r i a l s developed by 

the Southwest E d u c a t i o n a l Laboratory. He found t h a t the 

achievement of the Spanish speaking students was s t a t i s t i c a l l y 

not s i g n i f i c a n t l y higher when the s c i e n c e m a t e r i a l s were 

presented i n Spanish than when they were presented i n E n g l i s h . 
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He speculated that t h i s inconclusive r e s u l t s might be due to the 

variation of Spanish fluency among the teachers chosen f o r the 

study. (E, I, P) • 

2.2.4 Hg (1970) chose 51 Chinese immigrant students of the f i f t h 

and sixth grade i n the Los Angeles area as h i s subjects of 

study. The subjects were assigned randomly to a monolingual or a 

b i l i n g u a l program of study. Students i n the b i l i n g u a l science 

program were taught through both t h e i r mother tongue and 

English, while students i n the monolingual program were taught 

through the medium of English. The subjects were given both a 

pretest and a posttest. The duration of the study was four weeks 

with two one hour lessons each week for each group. He found 

that students taught b i l i n g u a l l y achieved better i n vocabulary 

and conceptualization when compared with the monolingual group. 

He explained that using the students' mother tongue may 

especially motivate the students i n the b i l i n g u a l group, 

enabling them to learn vocabulary better and to conceptualize 

better since both required the children's memory and the 

teachers' explanation to f a c i l i t a t e r e c a l l . But t h i s method 

might not help comprehension achievement which requires 

understanding of the reading materials i n which the 

relationships of ideas and reasoning processes are involved. (E, 

B+, P)., 

2.2.5 Cooper (1971) investigated problems of teaching physics to 

Latin American college students. His study was divided i n t o many 

parts which investigated d i f f e r e n t questions. For s i m p l i c i t y . 



35 

j u s t those r e l a t e d to the language of i n s t r u c t i o n are reviewed 

here. The f i r s t p a r t t r i e d to e v a l u a t e the teaching of p h y s i c s 

u n i t s i n both Spanish and E n g l i s h to two groups of s t u d e n t s from 

L a t i n America. The experiement was f i r s t performed i n 1969 and 

repeated i n 1970 with a s l i g h t v a r i a t i o n of design. He found 

that the d i f f e r e n c e s i n p h y s i c s achievement between u n i t s taught 

i n Spanish and those taught i n E n g l i s h were s m a l l . 

The t h i r d and f o u r t h part e v a l u a t e d t e s t s of r e a d i n g i n 

both Spanish and E n g l i s h . He found that the language i n which 

the t e s t s were given did not s i g n i f i c a n t l y a f f e c t the s c o r e s 

when the r e a d i n g m a t e r i a l c o ntained mathematical components, but 

i t d i d s i g n i f i c a n t l y a f f e c t the s c o r e s when the reading m a t e r i a l 

was non-mathematical. Furthermore, the s c o r e s on the t e s t s given 

i n Spanish were s i g n i f i c a n t l y higher. 

The f i f t h part t r i e d to compare the improvement i n E n g l i s h 

a b i l i t y of a group which was taught p h y s i c s i n E n g l i s h and 

Spanish and t h a t of a c o n t r o l group taught o n l y i n Spanish. He 

found t h a t students i n the experimental group d i d not show as 

g r e a t an improvement i n E n g l i s h as those i n the c o n t r o l group. 

(E, S-, C ) . 

2.2.6 Juarez (1976) t r i e d t o determine i f s i n g l e language 

i n s t r u c t i o n was more e f f e c t i v e than b i l i n g u a l i n s t r u c t i o n i n a 

s c i e n c e context. , He found no s i g n i f i c a n t d i f f e r e n c e between 

treatment groups r e c e i v i n g i n s t r u c t i o n b i l i n g u a l l y , and those 

r e c e i v i n g s i n g l e language i n s t r u c t i o n through E n g l i s h and 

Spanish. (E, I, P) • 
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2.2.7 Goh (1978) reported t h a t t h e r e was a s i g n i f i c a n t drop of 

s c i e n c e achievement and no improvement i n E n g l i s h a f t e r 

s w i t c h i n g from Chinese t o E n g l i s h as the medium of i n s t r u c t i o n 

i n teaching s c i e n c e and mathematics at the primary l e v e l i n 

Singapore. Goh concluded t h a t language exposure time was not the 

s o l e determining f a c t o r f o r the l e a r n i n g of a language. (PH, S-, 

P) • 

2.2.8 D i s c u s s i o n 

among the seven s t u d i e s reviewed here, there are s e v e r a l 

f e a t u r e s which might be very d i s t i n c t when compared with S e c t i o n 

2.1.2. F i r s t , none of the s t u d i e s suggested t h a t using the 

second language as the medium of i n s t r u c t i o n would b e n e f i t the 

s t u d e n t s 1 achievement i n s c i e n c e and the second language. 

Secondly, f i v e of the s t u d i e s were using immigrants as s u b j e c t s 

and two s t u d i e s used developing country students as s u b j e c t s . ,< 

There were no s t u d i e s based on, say, Canadian s t u d e n t s as the 

s u b j e c t s . T h i r d l y , none of these s t u d i e s focused on the s e n i o r 

h i g h s c h o o l l e v e l when students began t o l e a r n s c i e n c e by 

c h o i c e . (This i s a l s o the case i n S e c t i o n 2.1.2.) 

2.3 STUDIES REGARDING AFFECTIVE FACTORS IN SECOND LANGUAGE 

LEARNING 

2.3. J Lambert and Gardner (1972) have been doing s t u d i e s i n t h i s 

area s i n c e 1959. The f i r s t s t u d i e s were c a r r i e d out with 

E n g l i s h - speaking high s c h o o l students who were studying French 
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i n the Montreal area. They were t e s t e d f o r language a p t i t u d e , 

i n t e l l i g e n c e , a t t i t u d e s toward the French community and 

i n t e n s i t y of m o t i v a t i o n to l e a r n French. F a c t o r a n a l y s i s o f 

these v a r i a b l e s showed that language a p t i t u d e and i n t e l l i g e n c e 

formed a s i n g l e f a c t o r independent of a second f a c t o r 

i n t e r p r e t e d as a composite of o r i e n t a t i o n toward language 

l e a r n i n g and a t t i t u d e s { i . e . ..affective f a c t o r s ) toward French 

Canadians. The g e n e r a l f i n d i n g s from t h i s s e t of s t u d i e s can be 

summarized as f o l l o w s : 

1) M o t i v a t i o n and a t t i t u d e f u n c t i o n e d i n second 

language l e a r n i n g as an independent v a r i a b l e by i t s e l f . 

2) A f a v o u r a b l e a t t i t u d e toward another c u l t u r e , a 

d e s i r e t o l e a r n about t h a t c u l t u r e and a f a v o u r a b l e 

a t t i t u d e toward the second language were conducive t o 

f o r e i g n language l e a r n i n g . , 

3) I n t e g r a t i v e m o t i v a t i o n was more c h a r a c t e r i s t i c o f 

s u c c e s s f u l second language l e a r n i n g than i n s t r u m e n t a l 

m o t i v a t i o n * except f o r c e r t a i n areas l i k e the 

P h i l i p p i n e s where th e r e was an urgency about mastering 

the second language. (E, NA, JH) . 

1 ' I n t e g r a t i v e ' r e f e r s t o l e a r n e r s who wish t o a c q u i r e a new 
language i n order to i d e n t i f y with members of t h a t language 
community. I n other words, they wish to i n t e g r a t e themselves 
i n t o the c u l t u r e o f the new language group. 'Instrumental' 
r e f e r s t o those who wish t o use the lanquage as a way o f g a i n i n g 
s o c i a l r e c o g n i t i o n o r an instrument to h e l p them achieve t h e i r 
g o a l s . 
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S i m i l a r s t u d i e s were c a r r i e d out i n other s c h o o l s and 

areas. , R e s u l t s obtained tended to support the above 

f i n d i n g s , except f o r the f o l l o w i n g two cases. In a study 

of l e a r n i n g Hebrew, the a t t i t u d i n a l measures were found t o 

change from one s c h o o l to another, depending on the s o c i a l 

c l a s s o f the community. American students l e a r n i n g French 

i n a t o t a l immersion program were found t o have i n c r e a s e d 

f e e l i n g s of unrest, u n c e r t a i n t y , and d i s s a t i s f a c t i o n 

d u r i n g t h a t p e r i o d . 

2.3. 2 Spolsky (1969) t e s t e d t h r e e groups of f o r e i g n s t u d e n t s 

a t t e n d i n g u n i v e r s i t i e s i n the U n i t e s S t a t e s i n regard t o the 

a f f e c t i v e f a c t o r s of language l e a r n i n g . He a l s o found that 

i n t e g r a t i v e m o t i v a t i o n accompanied higher s c o r e s i n E n g l i s h . (E, 

NA, C). „• 

2.3.3 Lukraani (1972) s t u d i e s the r e l a t i o n s h i p between motivation 

to l e a r n the second language and second language p r o f i c i e n c y i n 

Bombay. The s u b j e c t s were 60 g i r l s from a high s c h o o l g r a d u a t i n g 

c l a s s . They had s t u d i e d E n g l i s h as a second language f o r about 

seven years. The f a c t o r s , type of m o t i v a t i o n , a t t i t u d e towards 

t h e i r f i r s t language, a t t i t u d e towards E n g l i s h speaking I n d i a n s , 

s e l f concept, and i d e a l s e l f concept were i n v e s t i g a t e d . The 

r e s u l t s i n d i c a t e d t h a t i n s t r u m e n t a l m o t i v a t i o n s o c r e s c o r r e l a t e d 

s i g n i f i c a n t l y with E n g l i s h p r o f i c i e n c y s c o res. T h i s r e s u l t i s 

opposed to L a m b e r t s g e n e r a l f i n d i n g s but agreed with Lambert's 

P h i l i p p i n e study. Lukmani argued t h a t the s i t u a t i o n of language 

l e a r n i n g i n I n d i a and the P h i l i p p i n e s was completely d i f f e r e n t 
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from t h a t o f French-speaking Canadians l e a r n i n g E n g l i s h , 

E n g l i s h - speaking Jews l e a r n i n g Hebrew, E n g l i s h - s p e a k i n g 

Americans l e a r n i n g E n g l i s h . I n d i a and the P h i l i p p i n e s are post-

c o l o n i a l s o c i e t i e s which were t o r n by a s t r u g g l e between 

t r a d i t i o n and modernization. S i n c e they were t r y i n g t o e s t a b l i s h 

t h e i r own i d e n t i t y , new ref e r e n c e groups had to be f o r g e d . These 

groups might draw h e a v i l y on c e r t a i n a s p e c t s of Western s o c i e t y 

but would u l t i m a t e l y be of indigenous o r i g i n . , Hence the 

i n s t r u m e n t a l o r i e n t a t i o n towards E n g l i s h was healthy i n t h i s 

kind of s i t u a t i o n . ; ( S , HA, SH)., 

2.3.9 D i s c u s s i o n 

There are only t h r e e s t u d i e s reviewed here r e g a r d i n g 

a f f e c t i v e f a c t o r s i n second language l e a r n i n g . , Lambert and 

Gardner's study i s probably r e p r e s e n t a t i v e i n t h i s f i e l d . I t 

appears t h a t t h e r e are very few r e s e a r c h e r s working along these 

l i n e s , e s p e c i a l l y i n a s s e s s i n g the p r e d i c t i v e power of the 

a f f e c t i v e f a c t o r s on second language p r o f i c i e n c y . 

2.» BELATED STUDIES DONE IN HONG KONG 

2.4. 1 Kvan (1969) d i d two s t u d i e s i n t h i s area of using second 

language as the medium cf i n s t r u c t i o n . In the f i r s t study, he 

adm i n i s t e r e d a r e a d i n g t e s t i n E n g l i s h to the f i r s t year 

undergraduate s t u d e n t s of Hong Kong U n i v e r s i t y . The s u b j e c t were 

t o l d to read as f a s t as p o s s i b l e , j u s t as they would read 

background m a t e r i a l s . He found t h a t 50% of the s u b j e c t s read a t 



40 

a speed of l e s s than 150 words per minute and t h a t 75% read a t 

under 175. T h i s speed was e q u i v a l e n t to that o f c h i l d r e n of 12-

13 years o f age i n the U.S.A. or t h a t of B r i t i s h s t u d e n t s 

r e a d i n g French as t h e i r second language. A s i m i l a r r e a d i n g t e s t 

i n Chinese was then administered to the s u b j e c t s . The average 

speed was 300 c h a r a c t e r s per minute, which was much high e r than 

the average r e a d i n g r a t e i n E n g l i s h . 

In the second study, Kvan wanted to compare the m a t u r i t y o f 

essays w r i t t e n by s t u d e n t s i n Chinese and Anglo-Chinese middle 

s c h o o l s . Two s e t s of essays were obtained from the s t u d e n t s on 

the same s u b j e c t but w r i t t e n i n the two languages. Judges were 

asked t o a s s e s s the essays with r e g a r d to maturity but 

d i s r e g a r d i n g the l i n g u i s t i c e x p r e s s i o n of d e t a i l as f a r as 

p o s s i b l e . He r e p o r t e d t h a t the Chinese middle school students 

showed much more o r i g i n a l i t y o f thought and g r e a t e r maturity i n 

g e n e r a l than d i d the Anglo-Chinese middle s c h o o l s t u d e n t s . He 

commented t h a t the r e s u l t s agreed c l o s e l y with the impression of 

experienced educators who found t h a t the Chinese middle school 

s t u d e n t s were more r e s p o n s i v e and more i n t e r e s t e d i n t h e i r 

s urroundings both i n and out of the s c h o o l . {E, S-, C & SH). 

2.4.2 Vince (1970) h e l d Lanugage A n a l y s i s Sessions f o r the 216 

freshmen of the A r t s F a c u l t y of U n i v e r s i t y of Hong Kong. Besides 

v a r i o u s d i a g n o s t i c t e s t s and a r e a d i n g t e s t i n Chinese, the 

a n a l y s i s i n c l u d e d a l e n g t h y q u e s t i o n n a i r e about the s o c i o -

l i n g u i s t i c backqround, language background, language use, s e l f 

r a t i n g i n language p r o f i c i e n c y , a t t i t u d e s towards language and 

education of t h i s i n t e l l e c t u a l l y e l i t e group. The r e s u l t 
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i n c l u d e d the f o l l o w i n g : 

1) 92% o f the stu d e n t s being t e s t e d had spent more than 

ten years s t u d y i n g E n g l i s h , but some o f these s t u d e n t s 

were s t i l l i n need of r e m e d i a l E n g l i s h i n u n i v e r s i t y ; 

2) students were not a c t i v e l y h o s t i l e towards the E n g l i s h 

language but almost unanimously respected Chinese as a 

language having t r a d i t i o n s and value s of one of the 

world's g r e a t e s t c u l t u r e s . (S, S-, C). 

2.4.3 Four young Chinese (Cheng, Shek, Tse and Hong) who had 

been through the Hong Kong education system and who f e l t 

compelled t o p o i n t out what they saw as a s e r i o u s weakness i n 

the system, d i d a study i n t h i s area i n 197 3. The study ( c a l l e d 

AT HHAT COST) used p o r t i o n s o f the above Language A n a l y s i s 

S e s s i o n s q u e s t i o n n a i r e with a sample of 170 stu d e n t s i n the 

Chinese U n i v e r s i t y of Hong Kong. The q u e s t i o n n a i r e was r e v i s e d 

and s i m p l i f i e d to some extent. A major change was t h a t the 

q u e s t i o n n a i r e was t r a n s l a t e d i n t o Chinese. The r e s u l t s from t h i s 

survey b a s i c a l l y d u p l i c a t e d the r e s u l t s i n d i c a t e d by the 

previous study i n Hong Kong U n i v e r s i t y . The f o l l o w i n g were some 

of the r e s u l t s : 

1) When r a t i n g t h e i r a b i l i t i e s i n Chinese, most s u b j e c t s 

f e l t t h a t they had no d i f f i c u l t y i n l i s t e n i n g 

comprehension (88%) ana i n reading (64%) They were l e s s 

c e r t a i n of t h e i r p r o d u c t i v e s k i l l s : 56% of them thought 
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they had no problem i n expressing themselves f o r m a l l y or 

i n f o r m a l l y i n speech (Cantonese), and 52% of them f e l t 

they c o u l d express themselves f l u e n t l y i n w r i t t e n Chinese. 

2) In s e l f r a t i n g of E n g l i s h , only a m i n o r i t y f e l t they 

were good i n r e a d i n g (13%), i n o r a l a b i l i t i e s (4%) and i n 

w r i t i n g (4%). 

3) There was l i t t l e d i f f e r e n c e i n s e l f r a t i n g between the 

students from Chinese or Anglo-Chinese middle s c h o o l s . , 

4) The m a j o r i t y of Anglo-Chinese s c h o o l graduates 

confessed t h a t they encountered d i f f i c u l t y i n 

understanding E n g l i s h , and more d i f f i c u l t y i n e x p r e s s i n g 

themselves i n E n g l i s h than i n Chinese. (S, S-, C ) . 

2.4.4 Cheung (1974) i n v e s t i g a t e d the e f f e c t s of medium o f 

i n s t r u c t i o n on two samples of Form I and Form I I I s u b j e c t s 

s e l e c t e d from an Anglo-Chinese secondary s c h o o l . Each sample was 

randomly d i v i d e d i n t o two groups of equal s i z e . A l e s s o n i n 

topology was taught to both groups i n each sample, but through 

d i f f e r e n t mediums of i n s t r u c t i o n . : The i n s t r u c t i o n was taped 

beforehand and reproduced i n c l a s s . Relevant c h a r t s were shown 

to the c l a s s a t a p p r o p r i a t e times. A f t e r the l e s s o n , a t e s t i n 

m u l t i p l e - c h o i c e form was administered to the s u b j e c t s t o 

determine t h e i r understanding and r e t e n t i o n of the l e s s o n . The 

t e s t r e s u l t s i n d i c a t e d t hat the two groups of students l e a r n i n g 

the l e s s o n i n Chinese performed c o n s i s t e n t l y b e t t e r on the 
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p o s t t e s t . Cheung concluded t h a t Chinese was a more e f f e c t i v e 

medium of i n s t r u c t i o n f o r both of the Form I and I I I samples 

t e s t e d . (E, S-, JH). 

2.4.5 Fu (1975) designed a q u e s t i o n n a i r e t o determine s t u d e n t s ' 

o p i n i o n s on c e r t a i n a s p e c t s of the language s i t u a t i o n i n Hong 

Kong., The s u b j e c t s were 561 st u d e n t s from f i v e d i f f e r e n t 

s c h o o l s . A f t e r d e t a i l e d a n a l y s i s , Fu found s e v e r a l trends among 

the o p i n i o n s of the students. 

1) E n g l i s h was an important and necessary s u b j e c t . ( 

2) Students f e l t unesay about u s i n g E n g l i s h i n speech. 

3) Students were proud of t h e i r own Chinese c u l t u r e . 

4) Students g e n e r a l l y had negative a t t i t u d e s toward 

western c u l t u r e and toward E n g l i s h speaking people. (S, S-

, SH). 

2.4.6 Poon (1978) i n v e s t i g a t e d d i f f i c u l t i e s among Hong Kong 

primary s c h o o l l e a v e r s i n l e a r n i n g mathematics throgh E n g l i s h . 

S u b j e c t s f o r the study were chosen from the r e c e n t l y graduated 

grade 6 students of four primary s c h o o l s . The s c h o o l s were 

c a t e g o r i z e d a c c o r d i n g to the medium of i n s t r u c t i o n and the 

s c h o o l r e s u l t s on the Hong Kong A b i l i t y T e s t . The r e s u l t s 

f o l l o w : 
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1) Students whose mother tongue was Cantonese but who had 

learned E n g l i s h as a f o r e i g n language would l e a r n 

mathematics more e f f i c i e n t l y i n Chinese than i n E n g l i s h 

except f o r those with h i g h a b i l i t y . 

2) Chinese primary s c h o o l students o b t a i n e d higher scores 

i n mathematics than t h e i r c o u n t e r p a r t s i n Anglo-Chinese 

primary s c h o o l s . , In p a r t i c u l a r , they were b e t t e r i n 

s p e c i f i c vocabulary, concept d i f f e r e n t i a t i o n , problem 

comprehension, and s e l f - e x p r e s s i o n i n the p r e s e n t a t i o n of 

s o l u t i o n , but not i n the speed of problem reading. . (E, S-, 

P). 

2.4.7 B. Chan, Hinton, and Yau (1979) compared the C e r t i f i c a t e 

of Education Examination (CEE) r e s u l t s f o r students who had 

completed the course of study i n E n g l i s h with those who had 

s t u d i e d i n Chinese. Bine p a i r s of s c h o o l s , each c o n s i s t i n g of 

one Anglo-Chinese and one Chinese Middle School with s i m i l a r 

Secondary School Entrance Examination (SSEE) a l l o c a t i o n p a t t e r n s 

were chosen and t h e i r s t u d e n t s were taken as the s u b j e c t s of the 

study.» Student q u e s t i o n n a i r e s , s c h o o l i n f o r m a t i o n sheets, 

medium of i n s t r u c t i o n s h e e t s , SSEE r e s u l t s , and CEE r e s u l t s were 

c o l l e c t e d from the s u b j e c t s and t h e i r s c h o o l s . The r e s u l t s of 

1 The Secondary School Entrance Examination (SSEE) was an 
achievement t e s t of Chinese, E n g l i s h and Mathematics 
adm i n i s t e r e d to a l l s t u d e n t s a t the end of grade s i x before 
1978. A l l grade 6 s t u d e n t s who had reached a c e r t a i n standard 
were then a l l o c a t e d to d i f f e r e n t secondary s c h o o l s a c c o r d i n g to 
t h e i r academic achievement, personal choice and area of 
r e s i d e n c e . 
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the study were as f o l l o w s : 

1) The Chinese middle s c h o o l s t u d e n t s were c u l t u r a l l y and 

s o c i a l l y l e s s p r i v i l e g e d ( i n terms of education of other 

f a m i l y members and e x p e c t a t i o n and encouragement from the 

family) than t h e i r Anglo-Chinese c o u n t e r p a r t s , 

2) The Anglo-Chinese students g e n e r a l l y obtained b e t t e r 

CEE r e s u l t s than t h e i r Chinese c o u n t e r p a r t s with 

comparable SSEE r e s u l t s . , 

3) The medium of i n s t r u c t i o n 4 i n Anglo-Chinese s c h o o l s 

ranked as one of the most important p r e d i c t o r s i n the CEE 

r e s u l t s . / (PH, S+, SH). 

2.4.8 Tam (1979) d i d a survey to compare the a c t u a l medium of 

i n s t r u c t i o n used i n the Form I ( i . e . Grade 7) classroom with 

that p r e f e r r e d by the s t u d e n t s . . U t i l i z i n g a s t r a t i f i e d three 

stage sampling plan he d i s t r i b u t e d q u e s t i o n n a i r e s to 71 c l a s s e s 

o f s t u d e n t s i n 53 s c h o o l s . The a c t u a l complex sample s i z e was 

2,471 students. M u l t i v a r i a t e a n a l y s i s of p r o f i l e s using Wilk's 

L i k e l i h o o d B a t i o r e v e a l e d t h a t students p r e f e r r e d Chinese as the 

language of i n s t r u c t i o n , and i n classroom d i s c u s s i o n s i n 

s u b j e c t s such as E n g l i s h , Mathematics, S c i e n c e and the S o c i a l 

S u b j e c t s . (S, B + , J ) . 

1 In the Anglo-Chinese s c h o o l s , the medium of i n s t r u c t i o n should 
be E n g l i s h , but many of the t e a c h e r s use a good d e a l of Chinese, 
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2.4.9 S i u and h i s a s s o c i a t e s (1979a) d i d an extensive study i n 
t h i s area. On the b a s i s of patterns of b i l i n g u a l i n s t r u c t i o n 
i d e n t i f i e d i n the sample survey e a r l i e r r e f e r r e d to by B. Chan 
et a l , nineteen schools were s e l e c t e d . Four c l a s s e s i n each form 
(Form I I to IV) from each school were asked t o take part i n the 
study, A t e s t b a t t e r y c o n s i s t i n g of e i g h t t e s t s and two 
guestionnaires were administered to the students. 

a f t e r d e t a i l e d data a n a l y s i s , the f o l l o w i n g c o n c l u s i o n s 
were reached. 

1) Students who s t a r t e d to use E n g l i s h as the medium of 
i n s t r u c t i o n i n grade one d i d not achieve higher scores on 
En g l i s h t e s t s than those who s t a r t e d E n g l i s h as a second 
language at the Form I I and I I I l e v e l s ( i . e . Grade 8 and 
9). The same students made lower scores on the Chinese 
t e s t s . 

2) Using E n g l i s h as the medium of i n s t r u c t i o n i n the 
Anglo-Chinese secondary schools d i d not guarantee 
e f f e c t i v e l e a r n i n g of i t as a second language.,, 

3) Students perceived that the Chinese language served 
the f u n c t i o n s of communication, c u l t u r a l and academic 
development while E n g l i s h language had s o c i a l and economic 
values. (S, S-, JH). , 

2.4.10 P. Chan, Cheng, Fong and T s u i (1979), r e a l i z i n g the high 
e d u c a t i o n a l c o s t of using E n g l i s h as the medium of i n s t r u c t i o n 



i n Hong Kong s c h o o l s , c o n s t r u c t e d an E n g l i s h language t e s t 

conforming to the grade 4 standard and gave i t t o a sample of 

2,947 grade 7 p u p i l s drawn form 22 s c h o o l s . The r e s u l t s obtained 

were d i s t u r b i n g . About 65% of the p u p i l s f a i l e d the t e s t . 

The r e s e a r c h e r s a l s o i n t e r v i e w e d more than 50 secondary 

s c h o o l t e a c h e r s on the s u b j e c t of E n g l i s h t e a c h i n g and using 

E n g l i s h as the medium of i n s t r u c t i o n . On the b a s i s of these 

i n t e r v i e w s , they concluded t h a t r a i s i n g the standard o f E n g l i s h 

and using i t as the medium of i n s t r u c t i o n f o r sc h o o l s u b j e c t s 

o t h e r than E n g l i s h were two e n t i r e l y separate i s s u e s and t h a t i t 

was extremely u n r e a l i s t i c to impose E n g l i s h as a medium of 

i n s t r u c t i o n on the m a j o r i t y o f p u p i l s . (S, S-, J H). 

2. 4. 11 D i s c u s s i o n 

Of the ten s t u d i e s reviewed in t h i s s e c t i o n , only three 

s t u d i e s d e a l with the e f f e c t o f u s i n g E n g l i s h as the medium of 

i n s t r u c t i o n on the achievement of c e r t a i n s u b j e c t a r e a s . Among 

these t h r e e s t u d i e s , the two b e t t e r designed ones {Cheung, Poon) 

concluded t h a t the use o f E n g l i s h would hamper the st u d e n t s ' 

achievement while the remaining one (B. Chan) i n d i c a t e d t h a t the 

use of E n g l i s h as the medium of i n s t r u c t i o n might be b e n e f i c i a l . 

However, B. Chan's study was not an experimental one, the SES of 

the students was not adequately c o n t r o l l e d with the advantage 

going to the Anglo-Chinese s c h o o l s , and hence the c o n c l u s i o n s 

were weak. The authors ( i . e . B. Chan e t al) even mentioned that 

t h i s r e s u l t was c o n t r a r y to t h e i r o r i g i n a l e x p e c t a t i o n . 

The remaining 7 s t u d i e s were mainly concerned with the 

a f f e c t i v e f a c t o r s i n second language l e a r n i n g . . A l l o f them 
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pointing i n the same d i r e c t i o n — s t u d e n t s preferred more Chinese 

and less English. Furthermore, they also found that the long 

hours of studying English i n primary and secondary schools did 

not help to improve the standard of English as much as expected 

by society. 

2.5 S'OHEUBY OF INVESTIG&TIOUS 

k t o t a l of 38 studies have been reviewed i n the l a s t 

sections. Though most of them r e l a t e d i r e c t l y to the e f f e c t s of 

the medium of i n s t r u c t i o n , teaching of science, and a f f e c t i v e 

factors in learning a second language, they s t i l l cover a very 

broad area. The following i s a summary of the studies according 

to the method used, e f f e c t s , and l e v e l s of samples selected. The 

summary i s i n a tabular form showing the frequencies that 

occurred in d i f f e r e n t areas. Though each study i s d i f f e r e n t and 

t h e i r i n d i v i d u a l contribution to knowledge may not be of the 

same weight, the author f e e l s that i t i s hard for one to 

assimilate a l l the r e s u l t s (38 studies!) at once i f one does not 

put i t i n some form {e,g, frequency tables) which i s more 

comprehensible. In reading the tables, one must bear i n mind 

that the r e s u l t of each study i s assumed to be approximately 

equal i n weight, 

2.5.J The methods used i n d i f f e r e n t students were roughly 

divided into three kinds: survey, experimental and post hoc 

comparison. The following i s a table showing the frequencies 

that occurred i n d i f f e r e n t areas. 
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Table 2.2 i s here. 

In Table 2.2, one n o t i c e s t h a t among the 38 s t u d i e s , 23 of 

them were experimental s t u d i e s done a f t e r 1970. T h i s i n d i c a t e s 

t h a t r e c e n t l y there has been a tr e n d towards more c o n t r o l of the 

v a r i a b l e s i n the s t u d i e s i n t h i s area. T h i s i s a h e a l t h y s i g n 

s i n c e more c o n t r o l means that we are not being misled by 

nuisance v a r i a b l e s . 

2.5.2 S t u d i e s o f the e f f e c t s o f the medium of i n s t r u c t i o n on 

academic achievement i n the s t u d i e s were d i v i d e d i n t o four 

groups as i n d i c a t e d i n the f o l l o w i n g t a b l e : 

Table 2. 3 i s here. 

In Table 2.3 one n o t i c e s t h e r e was a tendency t o conclude 

that using the second language as the medium of i n s t r u c t i o n was 

d e t r i m e n t a l to st u d e n t s . &n i n t e r e s t i n g p o i n t was t h a t a f t e r 

1970, there were s i x s t u d i e s c l a i m i n g t h a t the use of the second 

language as the medium of i n s t r u c t i o n might be b e n e f i c i a l to the 

students, ft c l o s e r look a t these s t u d i e s r e v e a l e d t h a t f i v e of 

them were done by Canadian r e s e a r c h e r s . Four of the s t u d i e s were 

a c t u a l l y c a r r i e d out i n Canada. On the other hand, of the twelve 

s t u d i e s t h a t c l a i m e d t h a t the use of the second language was 

d e t r i m e n t a l , t h r e e of them were done i n s c i e n c e and seven of 

them were done i n Hong Kong. What do these d i v e r g i n g r e s u l t s 

mean? Does i t suggest t h a t E n g l i s h and French are two s i m i l a r 
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languages and l e a r n i n g one might g e n e r a l l y help the other? 
In the case of Chinese, s i n c e i t i s very d i f f e r e n t from 

E n g l i s h , the same e f f e c t might not occur. J . Chan (1976) points 
out 

, The f a c t that the Chinese w r i t t e n language i s 
"ideographic" whereas the E n g l i s h w r i t t e n language i s 
"phonetic", and that spoken Chinese and w r i t t e n Chinese 
are g u i t e d i f f e r e n t . Very o f t e n , too, the Chinese 
ch a r a c t e r s give away the answer to an item 

2.5.3 In general, there are three d i f f e r e n t kinds of students 
using second language as the medium of i n s t r u c t i o n , hoping to 
improve t h e i r second language competency.,„They are students who 
are from developed c o u n t r i e s , developing c o u n t r i e s and 
immigrants r e s p e c t i v e l y . T h e i r motives of l e a r n i n g second 
language may be d i f f e r e n t . Students from developed c o u n t r i e s 
probably have i n t e g r a t i v e motives while students from developing 
nations have i n s t r u m e n t a l motives. Immigrants w i l l probably have 
both motives at the same time. 

I f Table 2.3 i s r e c a t e g o r i z e d with the column heading 
changed t o d i f f e r e n t types of students using second language as 
the medium of i n s t r u c t i o n , the f o l l o w i n g t a b l e i s obtained. 

Table 2.4 i s here. 

From Table 2.4, more obvious trends are revealed., Students 
i n the developed nations l e a r n w e l l when second language i s used 
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as the medium of i n s t r u c t i o n w h ile students i n the developing 

n a t i o n s are hampered i n l e a r n i n g when second language i s used as 

the medium of i n s t r u c t i o n . Immigrants seem to be l y i n g between 

the two extremes. Does i t i n d i c a t e t hat s t u d e n t s i n the 

developed c o u n t r i e s are more g i f t e d l i n g u i s t i c a l l y than others? 

Or, i s i t because they have confidence i n t h e i r own mother 

tongue so that the l e a r n i n g of a second language i s an a d d i t i o n 

to them ( a d d i t i v e b i l i n g u a l i s m ) ? In the case of s t u d e n t s from 

d e v e l o p i n g c o u n t r i e s , they may have an i n f e r i o r f e e l i n g about 

t h e i r own mother tongue. The l e a r n i n g of second language which 

i s u s u a l l y a language of wider communication w i l l make them 

become confused about whether they should give up the mother 

tongue. T h i s k i n d of c o n f u s i o n w i l l hamper t h e i r l e a r n i n g i n 

second language (subtract!ve- b i l i n g u a l i s m ) . 

As f o r l e a r n i n g s c i e n c e , t h i s r e g u i r e s the understanding of 

many concepts which depend g r e a t l y on a good command of 

language; the use o f the second language as the medium of 

i n s t r u c t i o n may h i n d e r the s t u d e n t s ' l e a r n i n g . 

2.5.4 The samples s e l e c t e d f o r the s t u d i e s were d i v i d e d i n t o 

f o u r l e v e l s as shown i n the T a b l e . * 

Table 2.5 i s here. 

1 One study under the 'General S t u d i e s ' column covered four 
l e v e l s , so i t was counted f o u r times i n s t e a d of one. S i m i l a r l y , 
another study under the 'General S t u d i e s ' column covered two 
l e v e l s , i t was counted two times i n s t e a d of one. 
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Ta b l e 2.5 shows t h a t of the f o u r d i f f e r e n t l e v e l s , the 

s e n i o r h i g h s c h o o l s t u d e n t s were seldom chosen as s u b j e c t s of 

study. In p a r t i c u l a r , t h e r e was no study done on the t e a c h i n g of 

s c i e n c e through the second language at the s e n i o r high school 

l e v e l . 

2.6 WEAKNESSES IN THE RESEARCH 

T h i r t y e i g h t s t u d i e s were reviewed f o r t h i s i n v e s t i g a t i o n , 

and while they covered many asp e c t s of the problems r e l a t i n g t o 

th medium of i n s t r u c t i o n , s e v e r a l areas have not been expl o r e d 

or f u l l y i n v e s t i g a t e d . 

From the t a b l e s shown i n Se c i o n 2.5.4, we note that there 

has been no r e s e a r c h done i n b i l i n g u a l s c i e n c e e d u c a t i o n a t the 

s e n i o r high s c h o o l l e v e l . Besides t h a t , there appear to be very 

few s t u d i e s f o c u s i n g on the a f f e c t i v e f a c t o r s of l e a r n i n g i n a 

second language. Furthermore, few s t u d i e s i n v o l v i n g experimental 

research could be found among those done i n Hong Kong., 

Any problems that may be c r e a t e d by the use of a second 

language as the medium of i n s t r u c t i o n w i l l a f f e c t thousands i n 

Hong Kong and m i l l i o n s around the world, t h i s gap i n the 

r e s e a r c h l i t e r a t u r e should be b r i d g e d . The present study i s an 

attempt t o address s p e c i f i c i s s u e s w i t h i n t h i s problem area. 
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CHAPTER 3 

METHOD OF STUDY 

The Chapter d e s c r i b e s how the s p e c i f i c q u e s t i o n s r a i s e d i n 

S e c t i o n 1.1 were i n v e s t i g a t e d . Included i s a schematic c h a r t of 

the r e s e a r c h design t o c l a r i f y the t e s t . * 

F i g u r e 3.1 i s here., 

3.1 RESEARCH HYPOTHESES 

Based on the f i n d i n g i n S e c t i o n 2.5 and 2.6, the f o l l o w i n g 

hypotheses were formulated, d e t a i l e d r a t i o n a l e w i l l be exp l a i n e d 

l a t e r i n each r e l e v a n t s e c t i o n s . 

General Hypothesis I : Students whose f i r s t language i s 

Chinese but who have been taught 

E n g l i s h as a second language w i l l 

a chieve higher s c o r e s i n phy s i c s when 

p h y s i c s i s taught through the medium 

of Chinese than when i t i s taught 

through the medium of E n g l i s h . 

T h i s h y p o t h e s i s was formulated t o answer Problem 1 r a i s e d 

i n S e c t i o n 1.1. To t e s t t h i s h y pothesis, three s p e c i f i c 

1 The two s t u d i e s (No. 1 and 2) on the comparison of p h y s i c s 
achievement between the two c l a s s e s i n the ACS group are not i n 
the o r i g i n a l p r o p o s a l . The purpose of adding these two s t u d i e s 
i s to strengthen the c r e d i b i l i t y o f the o r i g i n a l study i f the 
ACS and CS groups are very d i f f e r e n t from each other. 
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hypotheses were formulated. S p e c i f i c a l l y how these r e l a t e to the 

g e n e r a l h y p o t h e s i s i s e l a b o r a t e d i n Chapter 5. 

Hypothesis l a : Grade 10 students i n Chinese s c h o o l s w i l l 

a c h i e ve higher s c o r e s i n p h y s i c s than 

grade 10 students i n Anglo-Chinese 

s c h o o l s . 

Hypothesis l b : Grade 10 students of Anglo-Chinese 

s c h o o l s w i l l achieve higher s c o r e s i n 

p h y s i c s when i t i s taught b i l i n g u a l l y 

than when i t i s taught through E n g l i s h 

o n l y . 

Hypothesis I c : Grade 10 students o f Anglo-Chinese 

s c h o o l s w i l l achieve higher s c o r e s when 

p h y s i c s i s taught through the medium of 

Chinese than i t i s taught through the 

medium o f E n g l i s h . 

For Problem 2 and 5 i n S e c t i o n 1.1, m u l t i p l e r e g r e s s i o n 

methods were used to f i n d out which f a c t o r s ( p r o f i c i e n c y i n 

E n g l i s h , motivation i n p h y s i c s , study habit i n p h y s i c s , etc.) 

would be s i g n i f i c a n t i n p r e d i c t i n g the achievement of p h y s i c s . , 

To answer Problem 3 and 4 i n S e c t i o n 1. 1, s i m i l a r methods 

were used to f i n d out which f a c t o r s ( a p t i t u d e , m o t i v a t i o n i n 

E n g l i s h , etc.) would be s i g n i f i c a n t i n p r e d i c t i n g the 

p r o f i c i e n c y o f E n g l i s h . 

3.2 THE SELECTION OF SUBJECTS 
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I d e a l l y , a p r o b a b i l i t y or s y s t e m a t i c sample of s c h o o l s 

and/or s u b j e c t s should have been chosen. Such a sample i s 

r e q u i r e d to safeguard the i n t e r n a l v a l i d i t y of the study and 

enhance g e n e r a l i z a t i o n to the t a r g e t p o p u l a t i o n . F o r reasons 

given below, t h i s method was not f o l l o w e d : 

1) The study was done i n a p o l i t i c a l l y s e n s i t i v e area. 

Because of the present government's language p o l i c y , very 

l i t t l e c o o p e r a t i o n from government agencies such as the 

E d u c a t i o n Department ( i . e . The M i n i s t r y of Education) could 

be expected f o r sampling purposes. , 

2) The r e s e a r c h i n v o l v e d about 8 months of c o n t r o l l e d 

i n s t r u c t i o n i n p h y s i c s to p a r a l l e l c l a s s e s i n two d i f f e r e n t 

languages. Very c l o s e c o o p e r a t i o n between the w r i t e r and 

a s s i s t i n g t e a c h e r s was r e q u i r e d . The demands of the study on the 

c l a s s e s and t e a c h e r s i n v o l v e d was e x t r a o r d i n a r i l y heavy. These 

c o n d i t i o n s n e c e s s i t a t e d using a v a i l a b l e , i n t a c t c l a s s e s and 

c a r e f u l l y s e l e c t e d a s s i s t i n g t e a c h e r s . 

F o l l o w i n g Fu's recommendation f o r f u r t h e r s t u d i e s a f t e r her 

comprehensive r e s e a r c h on language problems of Hong Kong 

students (Fu, 1975), two secondary s c h o o l s (one Chinese and one 

Anglo- Chinese secondary school) were chosen f o r the study,* The 

s c h o o l s a v a i l a b l e to the w r i t e r f o r t h i s purpose were government 

* From now on, the two s c h o o l s w i l l q u i t e o f t e n be w r i t t e n i n the 
short-form as CS ( i . e . Chinese secondary school) and ACS ( i . e . 
Anglo-Chinese secondary s c h o o l ) . 
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s u b s i d i z e d and above average 2 i n academic achievement compared 

to a l l other secondary s c h o o l s i n Hong Kong, and a d m i n i s t e r e d by 

the same C h r i s t i a n o r g a n i z a t i o n . The s e l e c t i o n c o n s i s t e d of the 

students and t e a c h e r s a t the Form 4 l e v e l ( i . e . Grade 10 l e v e l ) 

i n the two s c h o o l s . There were two c l a s s e s i n each s c h o o l a t 

t h i s grade l e v e l t a k i n g the same course i n p h y s i c s ; thus the 

s u b j e c t s c o n s i s t e d of f o u r c l a s s e s of grade 10 s t u d e n t s i n 

p h y s i c s . 

The reasons f o r making t h i s s e l e c t i o n f o r the present study 

were as f o l l o w s . 

1) Although the s e l e c t i o n was too r e s t r i c t i v e f o r 

unequivocal g e n e r a l i z a t i o n s , experience and i n t u i t i o n l e d the 

w r i t e r t o b e l i e v e t h a t c a u t i o u s g e n e r a l i z a t i o n s based on the 

r e s u l t s of the s e l e c t i o n c o u l d be made t o o t h e r s i m i l a r 

s c h o o l s i t u a t i o n s . 

2) The r e s e a r c h program c o u l d f i t q u i t e n a t u r a l l y i n t o the 

s c h o o l program and thereby reduce a p o s s i b l e Hawthorne e f f e c t . 

T h i s i s i n keeping with the p r i n c i p l e of unobtrusive 

experimental design. , 

3.3 METHOD OF ESTABLISHING THE COMPARABILITY OF THE GROUPS 

Since the two groups of s u b j e c t s were not randomly chosen 

from the t a r g e t p o p u l a t i o n of a l l the grade 10 p h y s i c s students 

i n Hong Kong, i t was q u e s t i o n a b l e whether they were comparable. 

I f t h e c o m p a r a b i l i t y of the groups was unknown, i t would be 
2 The Chinese School - P u i Ying Middle School 
The Anglo-Chinese School - Ming K e i C o l l e g e 
Based on the annual mean C e r t i f i c a t e of Education Examination 
s c o r e s , the two s c h o o l s were c o n s i s t e n t l y above the average of 
a l l the secondary s c h o o l s i n Hong Kong. 
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d i f f i c u l t t o t e l l whether any d i f f e r e n c e found i n achievement i n 

t h i s study was due t o the treatment e f f e c t or the i n i t i a l group 

d i f f e r e n c e . Hence the f o l l o w i n g method was used to e s t a b l i s h the 

c o m p a r a b i l i t y of the groups. 

3.3. 1 P r e t e s t of Physics achievement  

From the r e s u l t s of the C e r t i f i c a t e of E d u c a t i o n 

Examinations i n Hong Kong, the two s c h o o l s chosen f o r the 

present study were e v i d e n t l y above-average i n academic 

achievement when compared t o o t h e r secondary s c h o o l s i n Hong 

Kong. To e x p l o r e the p o s s i b i l i t y t h a t the students i n the 

experimental c l a s s e s of the two s c h o o l s d i d not have e q u i v a l e n t 

knowledge and experience i n the content area to be taught, a 

p r e t e s t i n p h y s i c s achievement was administered t o a l l f o u r 

c l a s s e s . 

The p r e t e s t was g i v e n to the students i n the f i r s t p h y s i c s 

p e r i o d i n September 1978. Althogh the f i r s t p e r i o d s of the two 

s c h o o l s were a t d i f f e r e n t times, t h e r e was very l i t t l e , i f any, 

p o s s i b i l i t y of students* exchanging i n f o r m a t i o n about the t e s t 

because the two s c h o o l s were q u i t e f a r a p a r t * and the s t u d e n t s 

di d not know they were p a r t i c i p a t i n g i n the same r e s e a r c h study. 

3. 3. 2 E q u i v a l e n c e of the Two Groups on Other F a c t o r s 

In oder to determine whether the Chinese and the anglo-

Chinese groups were e q u i v a l e n t with r e s p e c t to other f a c t o r s 

1 The two s c h o o l s are s i t u a t e d i n two d i f f e r e n t areas of Honq 
Konq, l i k e Horth and Best Vancouver i n t h i s area. They are about 
f i v e miles apart. 
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l i k e l y t o t h r e a t e n i n t e r n a l v a l i d i t y , the f o l l o w i n g s t e p s were 

taken. 

1) Background i n f o r m a t i o n on the two groups of s t u d e n t s 

i n c l u d i n g age, sex, socioeconomic background, 

S.S.E.E. r e s u l t s and t h e i r reasons f o r choosing or 

otherwise being i n t h e i r present s c h o o l was c a r e f u l l y 

i n v e s t i g a t e d through a survey s t u d y 1 i n order to f i n d out 

whether the groups c o u l d be presumed to be s i m i l a r with 

r e s p e c t to these f a c t o r s . 

2) To check whether the two groups were o f e q u a l a b i l i t y , 

an a p t i t u d e t e s t b a t t e r y (Siu, 1978) was administered t o 

the two groups of students. The b a t t e r y c o n s i s t e d of e i g h t 

s u b t e s t s . , They i n c l u d e d the f o l l o w i n g : Chinese v e r b a l 

reasoning (CVB), Chinese language usage (CLIT) , E n g l i s h 

language usage (ELO), E n g l i s h v e r b a l reasoning (EV8), 

mathematical reasoning (MB), a b s t r a c t reasoning (AB), 

mechanical r e a s o n i n g (USEE) , and s p a t i a l r easoning t e s t s 

(SB).-Since the t o t a l time f o r a d m i n i s t e r i n g a l l e i g h t 

s u b t e s t s was 4 1/2 hours, i t was not p o s s i b l e t o 

a d m i n i s t e r the e n t i r e b a t t e r y i n one s e s s i o n . I n s t e a d , 

s e v e r a l s h o r t e r s e s s i o n s were used to a d m i n i s t e r the 

1 The background i n f o r m a t i o n c o l l e c t e d i n the survey w i l l be 
d e s c r i b e d i n a l a t e r s e c t i o n . ( S e c t i o n 3.4.2) 



b a t t e r y . 2 

3) M u l t i v a r i a t e a n a l y s i s of va r i a n c e study (MANOVA), was 

used to study the eq u i v a l e n c e of the groups. In t h i s study 

the independent v a r i a b l e was group membership. «, Students 

e n r o l l e d i n grade 10 p h y s i c s i n the Chinese s c h o o l (N=90) 

c o n s t i t u t e d members of Group 1, and students i n grade 10 

p h y s i c s i n the Anglo-Chinese s c h o o l (N=86) c o n s t i t u t e d 

Group 2 i n the a n a l y s i s . 

The dependent v a r i a b l e s ( p o t e n t i a l c o v a r i a t e s ) i n the 

study were p h y s i c s background as measured by the p r e t e s t , 

and a p t i t u d e as measured by the s u b t e s t s i n the a p t i t u d e 

t e s t b a t t e r y . , The c e n t r a l purpose of MAHOVA was t o 

determine whether the two groups d i f f e r e d s i g n i f i c a n t l y on 

the dependent v a r i a b l e s ( c r i t e r i a ) i d e n t i f i e d above when 

con s i d e r e d t o g e t h e r . In t h i s a n a l y s i s i t would be p o s s i b l e 
2 In the o r i g i n a l t h e s i s proposal, the w r i t e r d i d not know of any 
a p t i t u d e or i n t e l l i g e n c e t e s t which was s u i t a b l e f o r grade 10 
stud e n t s i n Hong Kong. So the w r i t e r proposed t o take the grades 
on p r o f i c i e n c y i n Chinese, E n g l i s h and Mathematics as measured 
by the Secondary School Entrance Examination (S.S.E.E.), taken i n 
May 1975 by the stu d e n t s as an i n d i c a t i o n of students' a b i l i t y . 
T h i s was not i d e a l s i n c e the S.S.E.E. was taken by the stu d e n t s 
t h r e e years before the present study. One d i d not know whether 
t h e r e were any changes due t o oth e r e f f e c t s during t h a t period 
of t h r e e years.,when the w r i t e r a c t u a l l y c a r r i e d out the study, 
he found t h a t out of the 176 st u d e n t s , only 126 s t u d e n t s had 
S.S.E.E. grades. S i n c e t h i s l a r g e percentage o f missing data 
would s e r i o u s l y hamper the consequent s t a t i s t i c a l a n a l y s i s , the 
author was f o r c e d t o abandon t h i s i d e a and t r i e d t o f i n d a 
s u b s t i t u t e f o r S.S.E.E. F o r t u n a t e l y , S i u ' s a p t i t u d e t e s t b a t t e r y 
was j u s t ready i n the market and i t was used t o r e p l a c e the 
S.S.E.E. Judging from the o r i g i n a l purpose of f i n d i n g a measure 
f o r the a b i l i t y of the s u b j e c t s , S i u ' s a p t i t u d e t e s t b a t t e r y 
would s u i t the purpose even b e t t e r than the o r i g i n a l proposed 
S.S.E.E. grades. 
The c o r r e l a t i o n c o e f f i c i e n t s of S.S.E.E. grades and the a p t i t u d e 
t e s t b a t t e r y obtained from the 126 sub j e c t s were as f o l l o w s : 
S.S. E.E. Chinese vs Sum of CVB and CLO 0.38 
S.S. E.E. E n g l i s h vs Sum o f EVE and ELU 0.76 
S.S. E.E. Mathematics vs Sum of MB, AB, HEB, SS 0.56 
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to d e t e c t s i g n i f i c a n t d i f f e r e n c e s between the two groups 

even i f they d i f f e r e d o n l y s l i g h t l y on each c r i t e r i o n 

taken alone. The i n t e n t of the a n a l y s i s was t h a t i f 

s i g n i f i c a n t d i f f e r e n c e s between the two groups would be 

found, subsequent d i s c r i m i n a n t a n a l y s i s would be used to 

determine the nature of the group d i f f e r e n c e s i n order 

t h a t these d i f f e r e n c e s might be taken i n t o account i n 

subsequent a n a l y s i s . 

3.4 INSTRUMENTATION 

The present study made use of a number of achievement t e s t s 

and s c a l e s f o r measuring the background v a r i a b l e s . Some of the 

t e s t s were e x i s t i n g t e s t s f o r which t e s t s t a t i s t i c s from 

p r e v i o u s a p p l i c a t i o n s were a v a i l a b l e . Other t e s t s which d i d not 

have developed t e s t s t a t i s t i c s were analyzed by making use of a 

computer program designated as the Laboratory of Education 

Research Test A n a y s i s Package (LEETAP).* The purpose of the 

LEETAP program i s t o do item and t e s t a n a l y s i s . 

3.4.1 The_Achievement T e s t s 

3.4. 1.1 P r e t e s t o f P h y s i c s Achievement (Appendix 1) 

The p r e t e s t was a 40-item m u l t i p l e choice w r i t t e n 

examination. The items i n the t e s t mainly covered the t o p i c of 

1 D e t a i l s of the program can be obtained from the E d u c a t i o n a l 
Research S e r v i c e Centre, F a c u l t y o f Education, the U n i v e r s i t y o f 
B r i t i s h Columbia. 
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L i g h t and Sound, to be taught under c o n t r o l l e d c o n d i t i o n s . , The 

content v a l i d i t y of the t e s t (see Appendix 2) was checked by a 

panel of judges c o n s i s t i n g of the teachers i n v o l v e d i n the 

present study and two not i n v o l v e d i n the p r e s e n t study.! 

Since the t e s t was presented to one group (2 c l a s s e s ) i n 

Chinese and another group (2 c l a s s e s ) i n E n g l i s h , the 

eq u i v a l e n c e of the two v e r s i o n s had to be e s t a b l i s h e d . The 

o r i g i n a l t e s t was i n E n g l i s h ; the Chinese t r a n s l a t i o n of the 

t e s t was prepared by the t e a c h e r who taught i n the Chinese 

s c h o o l , with the help of the w r i t e r (see Appendix 3). To make 

sure that the Chinese t r a n s l a t i o n was a c c u r a t e , i t i s t r a n s l a t e d 

back i n t o E n g l i s h by another f l u e n t b i l i n g u a l t e a c h e r . 2 The 

r e s u l t i n g two E n g l i s h v e r s i o n s were then compared by Dr. Gamal 

Nasr . 3 Out of the 40 t r a n s l a t e d items, 26 items were judged to 

be exact t r a n s l a t i o n , 10 items were good t r a n s l a t i o n s , and 4 

items were a c c e p t a b l e . * Hence the Chinese t r a n s l a t i o n of the 

t e s t was taken to be e q u i v a l e n t i n content t o the o r i g i n a l 

v e r s i o n i n E n g l i s h . 

3. 4. 1.2 P o s t - t e s t of Physics Achievement., j 

* Hr. H.C. Au ( B . S c , Dip. Ed.), a b i l i n g u a l p h y s i c s t e a c h e r . Hr. 
H.H. Hong (B.Sc,Hon., Dip.Ed.), a b i l i n g u a l p hysics t e a c h e r . . 

2 Hrs. Y.T. L. L i u (B. Sc., Dip. Ed., H.Ed.), a b i l i n g u a l p h y s i c s 
t e a c h e r . 

3 Dr. Gamal Nasr (B.Sc., H.Sc., fi.Ed., Ph. D.) , an Ed. D. student 
i n the Science Education Department, O n i v e r s i t y of B r i t i s h 
Columbia. 

• The degree of accuracy of t r a n s l a t i o n was a r b i t r a r i l y d i v i d e d 
i n t o f i v e l e v e l s : 

Exact - the two items were the same. „ 
Good - the two items were of almost the same meaning. , 
Acceptable - the two items were of roughly the same meaning. 
Bad - the two items were s l i g h t l y d i f f e r e n t . 
D i f f e r e n t - the two items were o f d i f f e r e n t i m p l i c a t i o n s , 
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The content of t h i s t e s t was the same as the p r e t e s t except 

f o r one item (No. 27) which was d e l e t e d s i n c e i t s index of item 

d i s c r i m i n a t i o n i n r e l a t i o n to t o t a l score was n e g a t i v e . 

3.4.1.3 P o s t - t e s t of P h y s i c s Achievement 2 (Appendix 8) 

T h i s was a 25 item m u l t i p l e c h o i c e t e s t . The items i n the 

t e s t mainly covered the t o p i c o f L i g h t and Sound t h a t was taught 

i n the present study. The content v a l i d i t y of the t e s t was 

judged by the a s s i s t i n g t e a c h e r 1 and the w r i t e r . The o r i g i n a l 

t e s t items were i n E n g l i s h . They were t r a n s l a t e d to Chinese by 

the w r i t e r with the h e l p of the a s s i s t i n g teacher (see Appendix 

1 0 ) . T h e Chinese v e r s i o n was then r e t r a n s l a t e d back t o E n g l i s h 

by another p h y s i c s teacher.? The two E n g l i s h v e r s i o n s were then 

compared f o r e q u i v a l e n c e by Dr. Gamal Nasr. Out of the 25 

t r a n s l a t e d items, 19 were judged t o be exact, 3 good, 2 

a c c e p t a b l e and 1 d i f f e r e n t . F u r t h e r checking o f the item that 

was judged t o be d i f f e r e n t r e v e a l e d that the Chinese t r a n s l a t i o n 

was c o r r e c t but the r e t r a n s l a t i o n t o E n g l i s h was not good. Hence 

the E n g l i s h and Chinese v e r s i o n of t h a t item was s t i l l the same 

i n meaning and the e q u i v a l e n c e o f the two t r a n s l a t i o n s was 

e s t a b l i s h e d . 

3.4. 1.4 Hetest (Appendix 9) 

T h i r t y good items of P o s t t e s t 1 and P o s t t e s t 2 were chosen 

t o form the Hetest. Good items r e f e r r e d to those having s u i t a b l e 

1 Mr. C.C. Hong (B.Sc., Dip.Ed., Dip.System A n a l y s i s ) , a 
b i l i n g u a l p h y s i c s teacher. 

2 Miss B. C. Cheng ( B . S c , Dip.Ed.),, a b i l i n g u a l p h y s i c s teacher. 
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d i f f i c u l t y l e v e l (0.35-0.70) and d i s c r i m i n a t i o n index (0.20-
0.70). Furthermore content v a l i d i t y was taken i n t o c o n s i d e r a t i o n 
i n making the t e s t . 

The r e l i a b i l i t y of the p o s t - t e s t s was obtained by the t e s t -
r e t e s t method. The t e s t of the 'good items' ( i . e . the Betest) 
was administered t o the two groups of students at the end of May 
1979. The students were n o t i f i e d that they would have a test 
j u s t s e v e r a l days before the date of a d m i n i s t r a t i o n without 
being t o l d that i t was a r e t e s t of the previous t e s t . As the 
t e s t - r e t e s t method i s seldom used i n Hong Kong, the students 
would not expect to meet the same items they had seen s e v e r a l 
months e a r l i e r though they had copies of the item ( i t i s a 
common p r a c t i c e i n Hong Kong to r e t u r n the t e s t items to 
students a f t e r each t e s t ) . Hence memory and coaching e f f e c t s 
were reduced. The c o r r e l a t i o n of t e s t and r e t e s t scores 
c o n s t i t u t e an i n d i c a t o r of the r e l i a b i l i t y of the t e s t . The 
reason t h a t the t e s t - r e t e s t r e l i a b i l i t y c o e f f i c i e n t was used 
r a t h e r than the i n t e r n a l consistency c o e f f i c i e n t was mainly that 
i t was a l s o r e l a t e d t o the purpose of the present study. Hhat 
the research reguired was mainly the s t a b i l i t y of the t e s t 
r e s u l t s . 

3.4. 1.5 Test on Mechanics (Appendix 12) 
Mechanics t e s t items were chosen from some previous 

C e r t i f i c a t e o f Education Examination papers. They were f i r s t 
administered to the grade 11 students of the Anglo-Chinese 
s c h o o l as a p i l o t study./Only 41 items of s u i t a b l e d i f f i c u l t y 
l e v e l and d i s c r i m i n a t i o n index were r e t a i n e d t o form the present 
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t e s t . 

3.4. 1.6 Test on Atomic P h y s i c s (Appendix 14) 

T h i s t e s t was developed by a r e s e a r c h group i n the School 

of Education, the Chinese O n i v e r s i t y of flong Kong. I t was f i r s t 

used i n a r e s e a r c h p r o j e c t ( S i u , 1979b) and was adopted here. 

3.4. 1.7 E n g l i s h P r o f i c i e n c y T e s t B a t t e r y (Appendix 15) 

T h i s t e s t b a t t e r y appears to be very s i m i l a r t o the Te s t of 

E n g l i s h as a Foreign Language (TOEFL).! I t c o n s i s t e d of f i v e 

s u b t e s t s t o measure f i v e d i f f e r e n t areas of E n g l i s h p r o f i c i e n c y . 

They were r e s p e c t i v e l y , l i s t e n i n g comprehension, E n g l i s h 

s t r u c t u r e , vocabulary, r e a d i n g comprehension and w r i t i n g 

a b i l i t y . 

3.4. 1.8 Aptitude T e s t B a t t e r y ( S i u , 1978) 

T h i s t e s t b a t t e r y was developed by Dr. P. K. S i u , L e c t u r e r 

o f the School of Education of the Chinese O n i v e r s i t y of Hong 

Kong. I t was s p e c i a l l y normed f o r an average grade 9 st u d e n t i n 

Hong Kong. Dr. S i u suggested t h a t i t was a l s o a r e l i a b l e 

instrument f o r grade 10 stu d e n t s . The r e l i a b i l i t y (KB-20) of the 

t e s t b a t t e r y was as f o l l o w s : Chinese v e r b a l reasoning (0.80), 

Chinese language usage (0.71), E n g l i s h language usage (0.87), 

E n g l i s h v e r b a l reasoning (0.91) , mathematical reasoning (0.81), 

a b s t r a c t r e a s o n i n g (0.86), mechanical r e a s o n i n g (0.69), s p a t i a l 

»- The author used these t e s t b ooklets t o prepare f o r TOEFL and 
achieved a high s c o r e . He concluded from t h i s experience that 
the t e s t items were very s i m i l a r . 



65 

reasoning (0.84). The above data on r e l i a i l i t y was the only 

a v a i l a b l e i n f o r m a t i o n o b t a i n a b l e from the author of the t e s t . 

Dr. S i u . They were based on a random sample of about 3000 

students taken from the whole grade 9 p o p u l a t i o n i n Hong Kong. 

3.4.1.9 Summary o f S t a t i s t i c s on the Achievement T e s t s 

Table 3.1 g i v e s the most important t e s t s t a t i s t i c s of the 

achievement t e s t s d i s c u s s e d i n t h i s s e c t i o n . 

Table 3.1 i s here. 

Of note i n T a b l e 3.1 i s that the r e l i a b i l i t y of the P r e t e s t 

i s somewhat low. But, r e c a l l i n g that when the t e s t was 

administered, the s t u d e n t s had not been taught the c o n t e n t being 

t e s t e d , low r e l i a b i l i t y can be expected s i n c e s t u d e n t s 

presumably guessed b l i n d l y . 

The t e s t - r e t e s t r e l i a b i l i t y between the 'good* items of 

P o s t t e s t 1, P o s t t e s t 2 and the B e t e s t was 0.70. The time between 

the t e s t s was f i v e months. In c a l c u l a t i n g t h i s v a l u e , the scores 

of one whole c l a s s (the 4B c l a s s of the Chinese s c h o o l ) were 

dropped because evidence of coaching was found. Before t a k i n g 

the Betest, the average score of these s t u d e n t s was c o n s i s t e n t l y 

lower than the average score of the s t u d e n t s i n the other three 

c l a s s e s . However, on the B e t e s t , the s c o r e s of the students 

dropped were the h i g h e s t among the f o u r c l a s s e s . I n t e r v i e w o f 

the students r e v e a l e d the f a c t t h a t they had reviewed only the 

content of P o s t t e s t 1 and P o s t t e s t 2 r a t h e r than a l l the things 

l e a r n e d before the B e t e s t . Hence, th e s c o r e s of these students 
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were dropped i n the c a l c u l a t i o n of t e s t - r e t e s t r e l i a b l i t y , 

The f i v e E n g l i s h t e s t s were s u b - t e s t s of the E n g l i s h 

P r o f i c i e n c y t e s t b a t t e r y . The r e l i a b i l i t y { i n t e r n a l c o n s i s t e n c y 

proposed by Hoyt) of the complete b a t t e r y of t e s t s was 0.94. 

3.4. 2 Survey -Questionnaire 

In order t o f a c i l i t a t e a d e t a i l e d a n a l y s i s of the 

r e l a t i o n s h i p between achievement i n p h y s i c s and the language o f 

i n s t r u c t i o n , r e l e v a n t background i n f o r m a t i o n was c o l l e c t e d from 

the students and t e a c h e r s i n v o l v e d i n the r e s e a r c h study. & 

d e s c r i p t i o n of the v a r i a b l e s measured i s g i v e n below. The 

parentheses a t the end of each d e s c r i p t i o n i n d i c a t e s the 

r e l e v a n t s e c t i o n of the g u e s t i o n n a i r e . 

3.4.2. 1 The S c a l e s 

1) Socioeconomic background (SES) 

T h i s r e f e r s to the background or environment 

i n d i c a t i v e of both the s o c i a l and economic s t a t u s of 

an i n d i v i d u a l . The q u e s t i o n n a i r e was used t o c o l l e c t 

data on students* f a m i l y income, s o c i a l c l a s s , 

parents* e d u c a t i o n , and other m i s c e l l a n e o u s matters 

(Set I , S e c t i o n A). 

2) M o t i v a t i o n a l i n t e n s i t y i n physjcs (MIP) 
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H o t i v a t i o n a l i n t e n s i t y r e f e r s to the i n t e n s i t y of a 

student»s e f f o r t s and d e s i r e s t o achieve a c e r t a i n 

g o a l and e d u c a t i o n a l o b j e c t i v e . The present s c a l e 

was used to f i n d out the amount of homework st u d e n t s 

did i n the study of p h y s i c s , t h e i r i n t e n t i o n s f o r 

f u r t h e r study, and the importance they a t t r i b u t e d t o 

l e a r n i n g p h y s i c s (Set I I I , S e c t i o n C)., 

3) D e s i r e t o l e a r n p h y s i c s (DLP) 

D e s i r e r e f e r s to a co n s c i o u s wish to achieve c e r t a i n 

g o a l s . The present s c a l e was designed t o f i n d out 

the s t u d e n t s ' eagerness f o r doing assignments i n 

p h y s i c s and how much a t t e n t i o n they paid i n p h y s i c s 

c l a s s (Set I I I , S e c t i o n D). 

*•) Study h a b i t s i n p h y s i c s (SHP) 

Habit s r e f e r s t o a p a t t e r n of behaviour which 

through p r a c t i c e has become easy and f a m i l i a r , and 

i s performed without conscious thought. The present 

q u e s t i o n n a i r e was designed t o f i n d out the s t u d e n t s ' 

study h a b i t s i n p r e p a r i n g f o r p h y s i c s c l a s s e s (Set 

I I I , S e c t i o n E) . 

5) Students' knowledge of E n g l i s h (SKE) 

T h i s i n c l u d e s the students* language h i s t o r y and use 
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of E n g l i s h i n and out of the classroom (Set I , 

S e c t i o n E ) . 

6) Parents' knowledge of E n g l i s h (PKE) 

I n f o r m a t i o n about the parents' use o f E n g l i s h (Set 

I , S e c t i o n C ) . 

7) O r i e n t a t i o n toward E n g l i s h (OTE) 

T h i s r e f e r s to the process of making a person aware 

of f a c t o r s i n h i s environment f o r the purpose of 

f a c i l i t a t i n g e f f e c t i v e a d a p t a t i o n i n l e a r n i n g 

E n g l i s h . The present s c a l e was a r a t i n g of p o s s i b l e 

reasons, i n s t r u m e n t a l and/or i n t e g r a t i v e , f o r 

s t u d y i n g E n g l i s h i n terms of s t u d e n t s ' sentiments 

toward l e a r n i n g E n g l i s h (Set I, S e c t i o n D). 

8) A t t i t u d e t o w a r d E n g l i s h as a medium of i n s t r u c t i o n 

i n secondary s c h o o l s (AEMI) 

A t t i t u d e r e f e r s t o a l e a r n e d p r e d i s p o s i t i o n of 

f a v o u r a b l e n e s s or unfavourableness towards an 

o b j e c t . In the present s c a l e , the o b j e c t was 

" E n g l i s h as a medium of i n s t r u c t i o n " (Set I , S e c t i o n 

E). 
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9) M o t i v a t i ona 1 i n tens i t y_ i n _ E ng l i sh (HIE) 

The s c a l e was used to f i n d out the amount of 

homework s t u d e n t s do i n the study o f E n g l i s h , t h e i r 

i n t e n t i o n s f o r f u r t h e r study, and the importance 

they a t t r i b u t e t o l e a r n i n g E n g l i s h (Set I I , S e c t i o n 

A) . 

10) P a r e n t a l encouragement (PE) 

T h i s i s the amount of encouragement students r e c e i v e 

from parents t o do w e l l i n E n g l i s h (Set I I , S e c t i o n 

B) . 

11) a t t i t u d e toward E n g l i s h speaking Westerners {&TES) 

T h i s s c a l e was used t o f i n d out how a student f e l t 

about E n g l i s h speaking Westerners (Set I , S e c t i o n 

G) . 

1 2 ) D e s i r e t o l e a r n E n g l i s h (DLE) 

T h i s s c a l e was designed t o f i n d out s t u d e n t s 1 

eagerness f o r doing assignments i n E n g l i s h and how 

much a t t e n t i o n they paid i n E n g l i s h c l a s s (Set I I , 

S e c t i o n C). 

13) a t t i t u d e toward f o r e i g n languages (ATFL) 
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T h i s s c a l e d e a l s with s t u d e n t s ' g e n e r a l a t t i t u d e 

toward l e a r n i n g f o r e i g n language (Set I , S e c t i o n F ) . 

14) Study h a b i t s i n E n g l i s h (SHE) 

T h i s s c a l e was used t o determine s t u d e n t s ' study 

h a b i t s i n p r e p a r i n g f o r E n g l i s h c l a s s e s (Set I I , 

S e c t i o n D). , 

!5) Beading h a b i t s (EH) 

T h i s s c a l e was designed t o determine the k i n d o f 

books t h a t students chose t o read apart from those 

connected with t h e i r s c h o o l work (Set I I , S e c t i o n 

E) . 

16) A t t i t u d e toward l i f e i n Hong Kong (&LHK) 

T h i s s c a l e d e a l s with how a student f e e l s about 

present l i f e i n Hong Kong (Set I I , S e c t i o n F ) . 

17) a u t h o r i t a r i a n i s m (AO) 

T h i s r e f e r s t o the g e n e r a l p o s i t i o n that a source o f 

c o n t r o l and order ( e x t e r n a l t o the reasoned 

judgement o f the i n d i v i d u a l and to the common 

persuasion of a f r e e man) should p r e v a i l and s e t t l e 

human choices.,The present s c a l e c o n s i s t e d of items 
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chosen from the C a l i f o r n i a F - s c a l e of 

a u t h o r i t a r i a n i s m which were r e l e v a n t to Hong Kong 1 

(Set I I , S e c t i o n G),, 

18) B t h n o c e n t r i s a (ETH) 

T h i s r e f e r s t o a r e l a t i v e l y c o n s i s t e n t frame of mind 

concerning " a l i e n s " g e n e r a l l y . a primary 

c h a r a c t e r i s t i c i s the g e n e r a l i t y of outgroup 

r e j e c t i o n . The present s c a l e was s p e c i a l l y 

c o n s t r u c t e d f o r s t u d e n t s i n Hong Kong (Poon, 1977) 

(Set I I I , S e c t i o n G). 

19) C u l t u r a l a l l e g i a n c e (CA) 

T h i s r e f e r s to one's support of or l o y a l t y to one's 

own c u l t u r e . , T h e present s c a l e was used to determine 

s t u d e n t s ' p r e f e r e n c e f o r Chinese and/or Western ways 

o f l i f e (Set I I I , S e c t i o n B). 

20) Anoroie (A NO) 

T h i s r e f e r s t o the f e e l i n g s of s o c i a l u n c e r t a i n t y or 

d i s s a t i s f a c t i o n which sometimes c h a r a c t e r i z e s not 

* The C a l i f o r n i a F - S c a l e of A u t h o r i t a r i a n i s m c o n s i s t s of many 
items o r i g i n a l l y c o n s t r u c t e d f o r Americans. Some items d i d not 
s u i t Hong Kong because Hong Kong people don't have the same 
background as Americans so those items had t o be d e l e t e d by the 
author. 
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only the b i l i n g u a l but a l s o the s e r i o u s s t u d e n t of a 

second language. The present s c a l e was designed t o 

measure the degree of s a t i s f a c t i o n / d i s s a t i s f a c t i o n 

with Hong Kong s o c i e t y (Set I I , S e c t i o n H) . 

21) B a t i n g of E n g l i s h s k i l l s (BES) 

The r e f e r e n c e here i s competency i n the use of 

language. ». The present s c a l e was concerned with 

s t u d e n t s * s e l f r a t i n g and r a t i n g of parents* s k i l l 

i n E n g l i s h (Set I I , S e c t i o n I ) . y 

22) S e l f - c o n c e p t of academic a b j l i t y (SCAB) 

The content o f t h i s s c a l e d e a l s with behaviour i n 

which one i n d i c a t e s t o s e l f ( p u b l i c l y or p r i v a t e l y ) 

one's a b i l i t y i n academic work as compared with 

o t h e r s engaged i n the same work. The present s c a l e s 

c o n s i s t e d o f s e l f concept i n f o u r d i f f e r e n t 

d i r e c t i o n s : s e l f , parent, f r i e n d and teacher (Set 

I I I , S e c t i o n A). 

The above i n f o r m a t i o n was c o l l e c t e d both from 

the students and t e a c h e r s i n v o l v e d i n the study. I n 

the case of the t e a c h e r s , the f o l l o w i n g i n f o r m a t i o n 

was a l s o r e q u i r e d i n a d d i t i o n to the i n f o r m a t i o n 

r e q u i r e d of the students. 

23) S e l f r e p o r t of t e a c h i n g 
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Behaviour i n which one i n d i c a t e s to s e l f one's 

t e a c h i n g as compared with other who are engaged i n 

the same task., 

21) Q u a l i f i c a t i o n and experience 

25) Teaching performance (TP) 

T h i s i n v o l v e d e v a l u a t i o n of t e a c h i n g performances by 

students (Set I I I , S e c t i o n F) • 

Background i n f o r m a t i o n 1 and 22 d e a l with 

v a r i a b l e s which were suggested by Brookover (1967) 

and M i t c h e l l (1968) as p o s s i b l y having d i r e c t or 

i n d i r e c t r e l a t i o n with the students' general 

academic achievement, V a r i a b l e s 2-4 a r e an 

i n d i c a t i o n of the students* i n t e r e s t i n p h y s i c s 

which might i n f l u e n c e the s t u d e n t s ' achievement i n 

p h y s i c s . . V a r i a b l e s 5-21 are those v a r i a b l e s which 

were suggested by Fu (1975, pp. 187-189), Gardner 

and Lambert (1972) as p o s s i b l y i n f l u e n c i n g 

p r o f i c i e n c y i n E n g l i s h of the students. V a r i a b l e s 

23-24 d e a l with important f a c t o r s about the 

teachers* a b i l i t y to teach which might a f f e c t the 

students* l e a r n i n g . 

S i n c e the whole q u e s t i o n n a i r e was extremely 

lo n g , i t was broken i n t o three sub-sets (see 

Appendix 6) so that each sub-set r e q u i r e d not more 

than 35 minutes to complete. Furthermore, the data 
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were c o l l e c t e d at the beginning, middle, and end of 

the f i r s t term i n order t o reduce p o s s i b l e f a t i g u e 

and boredom. 

The o r i g i n a l q u e s t i o n n a i r e was i n E n g l i s h . 

L a t e r , i t had t o be t r a n s l a t e d i n t o Chinese f o r 

students expected t o respond i n Chi n e s e . The 

t r a n s l a t i o n (see Appendix 7) was done by the w r i t e r 

and a p r o f e s s i o n a l t r a n s l a t o r . * To make sure the 

Chinese t r a n s l a t i o n was a c c u r a t e , i t was t r a n s l a t e d 

back i n t o E n g l i s h by another f l u e n t b i l i n g u a l . 2 The 

two E n g l i s h v e r s i o n s were then compared. , 

The e q u i v a l e n c e of the two t r a n s l a t e d v e r s i o n s 

of the Que s t i o n n a i r e was judged by Mr., St a n l e y 

T a y l o r . ? Out of the 296 t r a n s l a t e d items, n i n e t y -

f o u r were judged t o be exact, n i n e t y good, e i g h t y -

f o u r a c c e p t a b l e , eleven bad and seventeen d i f f e r e n t . 

Among the twenty-eight items t h a t were judged to be 

bad or d i f f e r e n t c l o s e r examination by another 

b i l i n g u a l t e a c h e r * revealed t h a t the non-equivalence 

was mainly due to the r e t r a n s l a t i o n of the Chinese 

v e r s i o n i n t o E n g l i s h r a t h e r than the f i r s t 

t r a n s l a t i o n of E n g l i s h i n t o Chinese. Out of the 

above twenty-eight items, only s i x items were judged 

* Miss Rosemary W. K. Lo, (B. A.) , a p r o f e s s i o n a l t r a n s l a t o r 
working f o r the Hong Kong Government. 

2 Miss K. H./Wong (B.A., Dip.Ed.), a b i l i n g u a l E n g l i s h t e a c h e r . 
3 Mr. Stanley T a y l o r ( B . S c , M.Sc., M.Ed.), a d o c t o r a l candidate 
of the Science Education Dept., the U n i v e r s i t y of B r i t i s h 
Columbia. ,, 

•• Mrs. B.W.K. Ho (B. A., Dip.Ed.)., a b i l i n g u a l E n g l i s h t e a c h e r . 
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to be bad or d i f f e r e n t when they were t r a n s l a t e d 

from E n g l i s h to Chinese. Hence the two v e r s i o n s of 

the Q u e s t i o n n a i r e were probably very much the same. 

Furthermore, out of the 176 students who answered 

the Q u e s t i o n n a i r e , only one student chose to answer 

the E n g l i s h v e r s i o n i n Set I of the Q u e s t i o n n a i r e . 

The c o m p a r a b i l i t y of the sc o r e s between the two 

v e r s i o n s i s thus not con s i d e r e d to be a s e r i o u s 

problem a f f e c t i n g i n t e r p r e t a t i o n of r e s u l t s . 

3. 4. 2.2 S t a t i s t i c s of the S c a l e s 

There were a t o t a l of twenty-three s c a l e s i n the 

Question n a i r e a d m i n i s t e r e d i n t h i s study which r e g u i r e d 

s t a t i s t i c a l a n a l y s i s . Table 3.2 i s a summary o f the s t a t i s t i c s 

f o r the s c a l e s . 

T a b l e 3.2 i s here. 

In c a l c u l a t i n g the r e l i a b i l i t i e s o f the s c a l e s , s e v e r a l 

s c a l e s were modified by dropping c e r t a i n items i n order t o 

i n c r e a s e the r e l i a b i l i t y while at the same time not reducing the 

content v a l i d i t y (see appendix 17 f o r d e t a i l e d d i s c u s s i o n ) . Even 

a f t e r t h i s m o d i f i c a t i o n ( i . e . with some o f the items dropped), 

some of the s c a l e s s t i l l had low r e l i a b i l i t y ( i n the sense o f 

i n t e r n a l c o n s i s t e n c y ) . Upon Checking the o r i g i n s of the s c a l e s 

(Gardner and Lambert, 1972), i t came to l i g h t t h a t the s c a l e s 

were probably not ask i n g g u e s t i o n s on e x a c t l y the same ar e a and 

hence of low i n t e r n a l c o n s i s t e n c y (see appendix 18). 
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3.5 CGMPABISGN OF PHYSICS ACHIEVEMENT BETWEEN CHINESE AND ANGLO-

CHINESE SCHOOLS 

To study how much i n f l u e n c e the language of i n s t r u c t i o n had 

on the s t u d e n t s ' achievement i n p h y s i c s , a research design 

f o l l o w i n g the qua s i - e x p e r i m e n t a l design designated Design 10 by 

Campbell and S t a n l e y (1963) was used., To make the study 

f e a s i b l e , the f o l l o w i n g s p e c i f i c h y p o thesis was formulated. 

Hypothesis l a : Grade 10 students i n the Chinese s c h o o l 

w i l l achieve higher s c o r e s i n p h y s i c s than 

grade 10 students i n the Anglo-Chinese 

s c h o o l . 

T h i s hypothesis was transformed t o the f o l l o w i n g s t a t i s t i c a l 

h y p o t h e s i s . 

H . : .<U\ = -u* 

( d= 0.05) 
H ( : M{>Mi 

where M{ - mean p h y s i c s score of grade 10 students 

from Chinese s c h o o l s 

JU_.= mean p h y s i c s score o f grade 10 students 

from Anglo-Chinese s c h o o l s . , 

T h i s h y p o t h e s i s was formulated to answer Problem 1 r a i s e d i n 

S e c t i o n 1.1. .,• 

In t h i s study, a l l the s e l e c t e d s u b j e c t s were i n v o l v e d . Two 

* Teacher i n the Chinese S c h o o l — M r . C.C. Wong ( B . S c , Dip. 
System A n a l y s i s , Dip.Ed.). 
Teacher i n the Anglo-Chinese S c h o o l — t h e W r i t e r h i m s e l f . 
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teachers 1- took p a r t i n the study. One taught the two c l a s s e s i n 

the Chinese s c h o o l and the other taught the two c l a s s e s i n the 

Anglo-Chinese s c h o o l . The two t e a c h e r s were the r e g u l a r p h y s i c s 

t e a c h e r s of the c l a s s e s i n v o l v e d . The two s c h o o l s are g u i t e f a r 

away from each other, r e d u c i n g the p o s s i b i l i t y of s h a r i n g of 

i n f o r m a t i o n between s u b j e c t s . 

3.5.1 Three Months o f C o n t r o l l e d Teaching i n Physics 

During the p e r i o d , September 4 to December 11, 1978, the 

two groups of stu d e n t s were taught the same content i n p h y s i c s , 

one group i n Chinese by the a s s i s t i n g teacher and the other 

group i n E n g l i s h by the w r i t e r . The content chosen f o r t h i s 

study was " L i g h t and Sound". The reason f o r s e l e c t i n g " L i g h t and 

Sound" r a t h e r than o t h e r t o p i c s i n p h y s i c s was mainly t h a t the 

p h y s i c s content background of the two groups was d i f f e r e n t . For 

example, the Chinese group had s t u d i e d some Mechanics i n grade 9 

while the Anglo-Chinese group had not. A f t e r c a r e f u l 

c o n s i d e r a t i o n , the u n i t on L i g h t and Sound was found to be 

s u i t a b l e s i n c e the groups were judged t o have about the same 

background i n the s u b j e c t and i t s d i f f i c u l t y l e v e l was 

a p p r o p r i a t e f o r the grade 10 s t u d e n t s . 

In order t o c o n t r o l as auch as p o s s i b l e the teacher e f f e c t 

and the e f f e c t due t o the methods of i n s t r u c t i o n , the two groups 

used the same t e x t book (Abbott, 1969) but d i f f e r e n t 

t r a n s l a t i o n s ( E n g l i s h or C h i n e s e ) . The te a c h e r s f o l l o w e d the 

textbook as c l o s e l y as p o s s i b l e . T h e i r t e a c h i n g schedules (see 

Appendix 4) were cross-checked every week t o ensure t h a t they 

were t e a c h i n g at about the same r a t e . The two groups d i d the 
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same experiments with approximately the same kind of apparatus. 

Furthermore, i f th e r e were any ques t i o n s or d i s c u s s i o n s r a i s e d 

i n c l a s s , they would be noted down and the other t e a c h e r would 

be n o t i f i e d so t h a t he c o u l d present the s a l i e n t p o i n t s t o h i s 

c l a s s i n the pre-determined language of i n s t r u c t i o n . Some of the 

te a c h i n g m a t e r i a l s are i n c l u d e d i n appendix 5. 

To sum up, every reasonable e f f o r t was made to maintain 

u n i f o r m i t y i n t e a c h i n g s t y l e and h a n d l i n g of content so t h a t the 

two groups d i f f e r e d only i n the language of i n s t r u c t i o n during 

t h a t p e r i o d o f l e a r n i n g . 

3,5.2 P o s t - t e s t o f P h y s i c s achievement 

Upon completion of the c o n t r o l l e d t e a c h i n g - l e a r n i n g p e r i o d , 

an achievement t e s t ( P o s t t e s t 1) on the content s t u d i e d was 

gi v e n t o the groups of studen t s , i n Chinese or E n g l i s h a c c o r d i n g 

to t h e medium of i n s t r u c t i o n used. A f t e r a month, another 

achievement t e s t ( P o s t - t e s t 2) (see Appendix 8) on the; content 

s t u d i e d was administered to the s t u d e n t s . ! 

Each student's score was the number of c o r r e c t items over 

a l l the 'good' items. I t was f o r e s e e n t h a t comparison of these 

p o s t - t e s t s c o r e s might r e q u i r e t h a t the s c o r e s f i r s t be a d j u s t e d 

f o r i n i t i a l d i f f e r e n c e s on f a c t o r s r e v e a l e d i n the HANOVA study. 

D i f f e r e n c e s i n the ad j u s t e d p o s t - t e s t r e s u l t s , i f any, co u l d 

then be a t t r i b u t e d t o the language of i n s t r u c t i o n with great 

c o n f i d e n c e , s i n c e other p o s s i b l e f a c t o r s would have been taken 

* A c t u a l l y , t h i s t e s t was a p a r t of the o r d i n a r y term examination 
paper c o n s i s t i n g o f m u l t i p l e c h o i c e items and essay type 
q u e s t i o n s . 
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i n t o account or balanced out a c r o s s the groups as much as 

p o s s i b l e , , (See the s e c t i o n 'Three Months of C o n t r o l l e d Teaching 

i n P h y s i c s ' ) . 

3.6 HETHOD OF INVESTIGATING THE RELATIONSHIP BETWEEN PHYSICS 

ACHIEVEMENT, PROFICIENCY IN ENGLISH AND OTHER RELEVANT FACTORS 

The present study was designed t o answer Problems 2 and 5 

i n S e c t i o n 1.1. S i n c e the focus was on l e a r n i n g p h y s i c s through 

the second language, only the data c o l l e c t e d from the Anglo-

Chinese group were an a l y z e d i n d e t a i l while those data c o l l e c t e d 

from the Chinese group were taken as a r e f e r e n c e . 

The s c o r e s on p h y s i c s achievement were ob t a i n e d as 

de s c r i b e d i n 3.5.2. P r o f i c i e n c y i n E n g l i s h was measured by a 

t e s t b a t t e r y s i m i l a r to the Test of E n g l i s h as a For e i g n  

Language (TOEFL). 1 I t c o n s i s t e d o f f i v e s u b t e s t s : l i s t e n i n g 

comprehension, E n g l i s h s t r u c t u r e , vocabulary, reading 

comprehension and w r i t i n g a b i l i t y (see Appendix 15). The t o t a l 

a d m i n i s t r a t i o n time f o r the t e s t was 140 minutes. Since the t e s t 

was too l o n g f o r the time p e r i o d of an o r d i n a r y l e s s o n , the 

a d m i n i s t r a t i o n of the t e s t b a t t e r y was broken i n t o s e v e r a l 

s h o r t e r s e s s i o n s . F u r t h e r , s i n c e the w r i t e r did not want the 

students t o know they were under s p e c i a l study, the t e s t s were 

gi v e n d u r i n g the E n g l i s h l e s s o n periods by the r e g u l a r E n g l i s h 

t e a c h e r s as a normal assessment. The t o t a l marks of a l l f i v e of 

1 The two s u b t e s t s ( E n g l i s h v e r b a l r e a s o n i n g and E n g l i s h language 
usage) o f the Aptitude Test B a t t e r y c o u l d be used as a measure 
of E n g l i s h p r o f i c i e n c y a l s o . But the present t e s t b a t t e r y of 
E n g l i s h p r o f i c i e n c y was an i n t e r n a t i o n a l l y r e c o g n i z e d one which 
should be more r e l i a b l e and so i s adopted. 

V 
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the s u b t e s t s were co n s i d e r e d as a measure of p r o f i c i e n c y i n 

E n g l i s h . 

When a Chinese student l e a r n s p h y s i c s through E n g l i s h , h i s 

p r o f i c i e n c y i n E n g l i s h w i l l d e f i n i t e l y a f f e c t h i s l e a r n i n g of 

p h y s i c s . Besides t h a t , h i s a p t i t u d e , m o t i v a t i o n to l e a r n , 

e t c . w i l l a l s o a f f e c t h i s l e a r n i n g . What we want t o know i s how 

important E n g l i s h p r o f i c i e n c y i s i n a f f e c t i n g the l e a r n i n g of 

p h y s i c s when compared with o t h e r f a c t o r s such as a p t i t u d e , 

m o t i v a t i o n t o l e a r n , e t c . So the s c o r e s of p h y s i c s achievement 

were analyzed, u s i n g m u l t i p l e r e g r e s s i o n with E n g l i s h 

p r o f i c i e n c y (5 v a r i a b l e s ) , a p t i t u d e (8 v a r i a b l e s ) , socioeconomic 

background, m o t i v a t i o n a l i n t e n s i t y i n p h y s i c s , d e s i r e to l e a r n 

p h y s i c s , study h a b i t s i n p h y s i c s , s e l f - c o n c e p t o f academic 

a b i l i t y and teacher f a c t o r s as independent v a r i a b l e s i n order t o 

f i n d out which v a r i a b l e s c o n t r i b u t e d s i g n i f i c a n t l y t o the 

va r i a n c e of p h y s i c s achievement. 

3.7 METHOD OF INVESTIGATING THE RELATIONSHIP BETWEEN ENGLISH 

PROFICIENCY, AFFECTIVE FACTORS AND OTHER SELEVENT FACTORS 

T h i s study was designed t o answer Problem 3 and 4 r a i s e d i n 

S e c t i o n 1.1. I t made use of the data c o l l e c t e d i n the p r e v i o u s 

s t u d i e s but focused on E n g l i s h p r o f i c i e n c y r a t h e r than 

achievement i n p h y s i c s o f the Anglo-Chinese s u b j e c t s . 

The E n g l i s h p r o f i c i e n c y s c o r e s were t r e a t e d a s the 

dependent v a r i a b l e i n the s t a t i s t i c a l a n a l y s i s . The independent 

v a r i a b l e s were: a p t i t u d e , socioeconomic background, students* 

knowledge of E n g l i s h , parents* knowledge of E n g l i s h , o r i e n t a t i o n 

toward E n g l i s h , a t t i t u d e toward E n g l i s h as a medium of 
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i n s t r u c t i o n i n secondary s c h o o l s , m o t i v a t i o n a l i n t e n s i t y i n 

E n g l i s h , p a r e n t a l encouragement, a t t i t u d e toward E n g l i s h 

speaking Westerners, d e s i r e to l e a r n E n g l i s h , a t t i t u d e toward 

f o r e i g n languages, study h a b i t s i n E n g l i s h , reading h a b i t s , 

a t t i t u d e toward l i f e i n Hong Kong, a u t h o r i t a r i a n i s m , 

ethnocentrism, c u l t u r a l a l l e g i a n c e , anomie, r a t i n g of E n g l i s h 

s k i l l s and s e l f concept of academic a b i l i t y . M u l t i p l e r e g r e s s i o n 

was used to analyze the data i n order to f i n d out which 

v a r i a b l e s c o n t r i b u t e d s i g n i f i c a n t l y t o the v a r i a n c e o f E n g l i s h 

p r o f i c i e n c y . 

3.8 ADDITIONAL STUDIES 

Since s u b j e c t s i n the present study were a v a i l a b l e ( i n t a c t 

c l a s s e s from two s c h o o l s ) , there was always the p o s s i b i l i t y that 

the two groups would be very d i f f e r e n t i f the two s c h o o l s were 

very d i f f e r e n t (which should not b e ) . S e c t i o n 3.3 was j u s t a 

technigue to f i n d out i n i t i a l group d i f f e r e n c e s so t h a t the 

experimental r e s u l t s might be a d j u s t e d a c c o r d i n g l y . In case the 

two groups were very d i f f e r e n t , the r e s u l t s obtained from 

S e c t i o n 3.4 might not be too r e l i a b l e and major i n f e r e n c e from 

the study would be s e r i o u s l y hampered. The p r e s e n t two 

a d d i t i o n a l s t u d i e s were designed so t h a t they would give e x t r a 

support t o the o r i g i n a l study i n S e c t i o n 3.4. 

Since our i n t e r e s t was focused on students' l e a r n i n g 

p h y s i c s through the second language, the two c l a s s e s of the 

Anglo-Chinese group were s e l e c t e d f o r the present two a d d i t i o n a l 

s t u d i e s . . T h i s s e l e c t i o n would e l i m i n a t e e r r o r s due to the 

d i f f e r e n c e of s c h o o l or teacher s i n c e s u b j e c t s were s t u d y i n g i n 
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the same s c h o o l and under the same teacher {i.e. the w r i t e r 

h i m s e l f ) . ; 

Baking use of the method and the data c o l l e c t e d on the 

Anglo-Chinese group i n S e c t i o n 3.3, the equivalence or i n i t i a l 

d i f f e r e n c e of the two c l a s s e s c o u l d he determined and so 

a p p r o p r i a t e adjustment c o u l d be made i n subsequent s t u d i e s i f 

r e q u i r e d . 

3.8.1 Comparison of P h y s i c s Achievement Between E n g l i s h and 

B i l i n g n a l I n s t r u c t i o n 

In t h i s study, the f o l l o w i n g h y p o t h e s i s was i n v e s t i g a t e d . 

Hypothesis l b : Grade 10 students of Anglo-Chinese 

s c h o o l w i l l achieve higher s c o r e s i n 

p h y s i c s when i t i s taught b i l i n g u a l l y 

than when i t i s taught through 

E n g l i s h o n l y . 

T h i s h y p o t h e s i s was transformed t o the f o l l o w i n g 

s t a t i s t i c a l h y p o t h e s i s . 

H 0 : .>'=~Wi 

{ 0. 05) 

H ^ : JJ I , > J U » 

where ^ = mean p h y s i c s s c o r e s of b i l i n g u a l c l a s s 

-M-i - mean p h y s i c s s c o r e o f E n g l i s h c l a s s . 

During the p e r i o d February 7 t o A p r i l 20, 1979, the two 

c l a s s e s of students were taught the same content i n p h y s i c s , one 

group i n E n g l i s h o n l y and the other group i n E n g l i s h , but with 
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the help o f Chinese e x p l a n a t i o n s whenever necessary 

( i . e . b i l i n g u a l i n s t r u c t i o n ) . 

The content taught was 'Mechanics* (see Appendix 11). The 

reason f o r s e l e c t i n g 'Mechanics' were t h a t the t o p i c had not 

been taught b e f o r e , and i t was i n c l u d e d i n the s y l l a b u s f o r 

grade 10 p h y s i c s i n Hong Kong., 

Si n c e the two c l a s s e s were from the same s c h o o l , they had 

almost the same academic background. The teacher e f f e c t was 

minimized s i n c e only the w r i t e r was i n v o l v e d i n teaching the two 

c l a s s e s . Furthermore, the p h y s i c s l e s s o n s of the two c l a s s e s 

u s u a l l y f o l l o w e d very c l o s e l y i n time. The w r i t e r had no 

d i f f i c u l t y i n r e c a l l i n g what he had taught the other c l a s s i n 

the p r e v i o u s p e r i o d . The w r i t e r a l s o t r i e d t o f o l l o w the 

textbook as c l o s e l y as p o s s i b l e d u r i n g the l e s s o n s and the two 

c l a s s e s d i d the same experiments with e x a c t l y the same kind of 

apparatus. F i n a l l y , i f t h e r e were q u e s t i o n s or d i s c u s s i o n s i n 

one c l a s s , the w r i t e r would present the problem and a summary of 

the d i s c u s s i o n s t o the other c l a s s as w e l l . 

Upon completion of the t e a c h i n g - l e a r n i n g p e r i o d , an 

achievement t e s t on the content s t u d i e d was given t o the two 

c l a s s e s o f st u d e n t s i n E n g l i s h o n l y . The achievement t e s t was 

p i l o t e d beforehand with another group of students i n the same 

sc h o o l . , Only those items with s u i t a b l e d i f f i c u l t y l e v e l were 

r e t a i n e d f o r the p o s t - t e s t . (See Appendix 12). 

A comparison of the p o s t - t e s t scores might r e q u i r e t h a t the 

p o s t - t e s t s c o r e s f i r s t be adjusted f o r d i f f e r e n c e s on f a c t o r s 

r e v e a l e d i n the 8ANOVA study. D i f f e r e n c e s i n the a d j u s t e d post-

t e s t r e s u l t s , i f any, would probably be due p r i m a r i l y to the 
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language of i n s t r u c t i o n , since other p o s s i b l e f a c t o r s would have 
been taken i n t o account or balanced out across the groups as 
much as p o s s i b l e . 

3.8.2 Comparison ,of Physics achievement Between Chinese and 
E n g l i s h I n s t r u c t i o n 

The previous two s t u d i e s ( i . e . 3.5 and 3.8.1) were 
r e l a t i v e l y long term s t u d i e s compared with the present one. They 
were more p r a c t i c a l , and c l o s e r to an ordi n a r y c l a s s s i t u a t i o n . 
This study was more t h e o r e t i c a l . I t attempted to i n v e s t i g a t e 
j u s t one guestion: i f students are taught physics using E n g l i s h 
or Chinese o n l y , through which medium do they l e a r n more? To a 
c e r t a i n extent, t h i s study was b e t t e r c o n t r o l l e d than the second 
study mentioned above s i n c e i t a l s o l i m i t e d the h i s t o r y ( i n the 
sense of Campbell and Stanley) of the two groups of students so 
that they would not be too d i f f e r e n t . The f o l l o w i n g hypothesis 
was i n v e s t i g a t e d . . 

Hypothesis I c : Grade 10 students of Anglo-Chinese school 
w i l l achieve higher scores when physics 
i s taught through the medium of Chinese 
than when i t i s taught through the medium 
of E n g l i s h . 

This hypothesis was transformed t o the f o l l o w i n g 
s t a t i s t i c a l hypothesis. 

H 0 : > i =J*>T. 

{ o<= 0.05) 
H 4 : ^>-U t 
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where = mean physics scores of the Chinese c l a s s 
- mean physics scores of the E n g l i s h c l a s s . 

During the p e r i o d Nay 15-17, 1979, the two c l a s s e s of 
students were taught the same content i n physics, one c l a s s i n 
E n g l i s h only and the other c l a s s i n Chinese only. The c l a s s 
which was taught i n Chinese i n t h i s study was the c l a s s which 
was taught i n E n g l i s h and the c l a s s which was taught i n E n g l i s h 
i n t h i s study was the c l a s s which was taught b i l i n g u a l l y i n the 
previous study (Section 3.8.1). The reason f o r using t h i s 
changeover design compared with 3.8.1, was that i t seemed to be 
a more d i r e c t way of f i n d i n g out what e f f e c t the medium of 
i n s t r u c t i o n had on student achievement i n physics i f there were 
e f f e c t . 

The content taught was 'atomic S t r u c t u r e and fiadio-
a c t i v i t y ' . The lesson plans f o r these four periods were produced 
by the School of Education of the Chinese U n i v e r s i t y of Hong 
Kong 1 i n both Chinese and English (see appendix 13).,During the 
lessons, the teacher followed the lesson plan s t r i c t l y to ensure 
reasonably equivalence of content taught to the two c l a s s e s . 

Upon completion of the four t e a c h i n g - l e a r n i n g p e r i o d s , an 
achievement t e s t (see Appendix 14) on the content s t u d i e d was 
given i n the f i f t h p e r i o d , to the two c l a s s e s of students i n 
Chinese or E n g l i s h , according t o the medium of i n s t r u c t i o n used. 

The achievement t e s t d i f f e r e d i n s e v e r a l ways from those i n 

1 These m a t e r i a l s were o r i g i n a l l y used i n a research p r o j e c t 
named " E f f e c t of Medium of I n s t r u c t i o n Upon Student C o g n i t i v e 
Development and Academic Achievement" by a research team from 
the School of Education of the Chinese U n i v e r s i t y of Hong Kong. 
( S i u , 1979b) . 
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the previous s t u d i e s . F i r s t l y , the students were not informed 

about the t e s t u n t i l the day before the t e s t was a d m i n i s t e r e d . 

Secondly, the r e a d i n g m a t e r i a l they r e c i e v e d on the f i r s t day of 

the p r o j e c t was c o l l e c t e d to ensure that no student d i d any 

ex t r a - s t u d y before the t e s t . Hence one c o u l d be q u i t e sure that 

the r e s u l t s obtained from the t e s t i n d i c a t e d how much the 

student c o u l d understand and l e a r n only d u r i n g the c l a s s p e r i o d . 

Any s y s t e m a t i c achievement d i f f e r e n c e s between the two groups 

would probably be due to the e f f e c t s of the medium of 

i n s t r u c t i o n . D e t a i l e d comparison of the p o s t - t e s t scores 

f o l l o w e d the same plan d e s c r i b e d i n 3.8.1. , 
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CHAPTER 4 

RESULTS AND ANAYSIS 

4.1 COMPARABILITY OF THE CS AND ACS GROUPS 

4.1.1 General Background 

One hundred s e v e n t y - s i x s u b j e c t s were s e l e c t e d f o r the 

study, e i g h t y - s i x from an Anglo-Chinese secondary s c h o o l and 

n i n e t y from a Chinese : secondary s c h o o l . * The f o l l o w i n g t a b l e 

shows the d i s t r i b u t i o n o f the s u b j e c t s i n terms of sex, age, 

place of b i r t h , d i a l e c t spoken at home, socioeconomic 

background, c h o i c e of sc h o o l and S . S . E . E . . r e s u l t s on Chinese, 

E n g l i s h and Mathematics.? 

Background V a r i a b l e s 1, 5, 7, 8 and 9 were analyzed by a t -

t e s t ( t w o - t a i l e d , 174 degrees o f freedom) , while background 

v a r i a b l e s 2, 3, 4 and 6 were analyzed by a X 2 - t e s t (1 degree of 

freedom) . S i g n i f i c a n t age d i f f e r e n c e (t=9.62) was probably due 

to the f a c t t h a t comparatively more st u d e n t s i n the Chinese 

s c h o o l were r e p e a t e r s than i n the Anglo-Chinese s c h o o l . In other 

* During t h e study ( S e c t i o n 3.5), one student i n the CS group 
dropped out from s c h o o l . 

2 S i n c e not a l l the students s a t f o r the S.S. E.E. o n l y 126 
students (85 of ACS and 41 of CS group) possessed r e s u l t s on 
c h o i c e o f s c h o o l and S.S.E.E. 
For S.S.E.E. r e s u l t s , s t udents r e c e i v e d c l a s s i f i c a t i o n grades 1, 
2, 3, e t c . as an i n d i c a t i o n of t h e i r standard i n t h a t s u b j e c t 
area. A s m a l l e r grade number means a b e t t e r r e s u l t (grade 1 i s 
the best) i n t h a t s u b j e c t area. (Note t h i s f a c t i n Table 4.1)., 
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words, students i n the Chinese s c h o o l might probably be l e s s 

able than students i n the Anglo-Chinese group. In f a c t , t h i s 

agrees with the d i f f e r e n c e s between the two groups on S.S. E. E. 

Chinese (t=6.87), E n g l i s h (t=9.14) and Mathematics <t=8.39) , a l l 

t h e s e i n d i c a t e t h a t the Anglo-Chinese group was bet t e r than the 

Chinese group t h r e e years before when they f i r s t entered 

secondary s c h o o l . Furthermore, t h e r e was a l s o a s i g n i f i c a n t 

d i f f e r e n c e (X 2=44.13) between the two groups i n t h e i r c h o i c e of 

s c h o o l s . Almost a l l students i n the Chinese s c h o o l i n d i c a t e d 

that they d i d not choose t o enter t h e i r present s c h o o l but were 

f o r c e d t o do so s i n c e they had i n f e r i o r S.S.E.E. r e s u l t s . 

T a b l e 4.1 i s here. 

The present r e s u l t a l s o r e v e a l e d the f a c t t h a t even though 

both s c h o o l s were above average i n academic achievement when 

compared to other secondary s c h o o l s i n Hong Kong, they were not 

comparable on many background v a r i a b l e s and hence a p p r o p r i a t e 

adjustment i n the subsequent comparison of achievement between 

the two groups would probably be r e q u i r e d . 

4. 1.2 P r e t e s t R e s u l t s of P h y s i c s Achievement 

The P r e t e s t was administered to the two groups of students 

d u r i n g the f i r s t p h y s i c s lesson p e r i o d s of the two s c h o o l s . The 

CS and the ACS groups took the Chinese and E n g l i s h v e r s i o n of 

the p r e t e s t r e s p e c t i v e l y . Since s t u d e n t s had not been taught the 

m a t e r i a l , i t was l i k e l y t h a t they would guess. f When c o r r e c t i o n 

f o r guessing, 1 - , was a p p l i e d t o the s c o r e s , the f o l l o w i n g 
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r e s u l t s were obtained {for i n d i v i d u a l s c o r e s , see Appendix 16). 

Table 4. 2 i s here. 

Table 4.2 shows t h a t the s c o r e s of both groups were not 

very d i f f e r e n t from z e r o . The assumption t h a t both groups had 

not p r e v i o u s l y l e a r n e d much o f the content m a t e r i a l seemed 

te n a b l e . The t a b l e a l s o shows t h a t the Chinese group had a mean 

sco r e t h a t was higher ( s i g n i f i c a n t s t a t i s t i c a l l y a t the 0.01 

l e v e l , t=2.88, two-tailed) than the Anglo-Chinese group on what 

they d i d know. T h i s may p o s s i b l y be due to the d i f f i c u l t y i n 

understanding the second language. Questions about u n f a m i l i a r 

m a t e r i a l might have made more sense when presented i n t h e i r 

n a t i v e language. 

4.1.3 Aptitude T e s t R e s u l t s 

Having e s t a b l i s h e d that the two groups of s t u d e n t s had 

e s s e n t i a l l y very l i t t l e p r i o r knowledge of the content l e a r n e d , 

a check on the e q u i v a l e n c e o f a p t i t u d e s c o r e s was made. The 

f o l l o w i n g r e s u l t s were obtained from the a p t i t u d e t e s t s . (See 

Table 4.3 and F i g . 4.1) 

M u l t i v a r i a t e a n a l y s i s of v a r i a n c e was used to study the 

d i f f e r e n c e between the two qroups on the v a r i o u s a p t i t u d e s 

measured. A computer program w r i t t e n by Cooley and Lohnes (1962) 

was used f o r the a n a l y s i s . The F-value with 8 and 166 degrees of 

freedom was found to be 94.99. I f two p o p u l a t i o n s are not 

d i f f e r e n t , then samples as extreme as these (or more extreme) 

would occur extremely r a r e l y . Indeed, F values of 3.55 or 
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g r e a t e r would occur no o f t e n e r than .001 o f the time; the 

corresponding p r o b a b i l i t y f o r an F of 94.99 i s of course f a r 

s m a l l e r . Hence the h y p o t h e s i s that the groups d i f f e r i n a p t i t u d e 

i s t e n a b l e . 

Table 4.3 i s here. 

F i g . 4.1 i s here. 

D i s c r i m i n a n t a n a l y s i s subsequently was used to determine 

the nature of the group d i f f e r e n c e s . The computer program given 

by Cooley and Lohnes (1962) was used to c a r r y out the a n a l y s i s . , 

The i n t e r c or r e l a t i o n matrix can be found i n Appendix 20. The 

v e c t o r of the s c a l e d weights i s shown i n Table 4.4. The s c a l e d 

weights give the r e l a t i v e c o n t r i b u t i o n of each v a r i a b l e , i n the 

d i s c r i m i n a n t f u n c t i o n , they h e l p to determine the q u a l i t a t i v e 

nature of the dimension. S i n c e t h e r e are j u s t two groups, only 

one d i s c r i m i n a n t f u n c t i o n e x i s t s . 

T able 4.4 i s here. 

E n g l i s h v e r b a l reasoning i s o u t s t a n d i n g l y the most 

important v a r i a b l e f o r d i s c r i m i n a t i n g between the two s c h o o l s . . 

I t i s notably more important than mathematical r e a s o n i n g and 

c o n s i d e r a b l y more important than Chinese v e r b a l reasoning. Since 

E n g l i s h v e r b a l reasoning demands a good command of word 

knowledge as w e l l as the mastery of complex processes, such as 
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a n a l y s i s , a b s t r a c t i o n and g e n e r a l i z a t i o n , i t i s a component of 

a p t i t u d e which s e r v e s q u i t e w e l l t o d i s c r i m i n a t e the two (known) 

groups, a b s t r a c t r e a s o n i n g i s the l e a s t important v a r i a b l e f o r 

t h i s purpose. I t s r e l a t i v e importance i s c o n s i d e r a b l y l e s s than 

t h a t of E n g l i s h v e r b a l reasoning., 

From the MANOVA study of the a p t i t u d e r e s u l t s , i t i s qu i t e 

c l e a r t h a t the two groups were very d i f f e r e n t from each other. 

T h i s a l s o agrees with t h e r e s u l t s i n S e c t i o n 4.1.1. 

4.2 ANALYSIS OF BESULTS ON PHYSICS ACHIEVEMENT BETWEEN CHINESE 

AND ANGLO-CHINESE SCHOOLS 

4.2.1 Comparing B e s u l t s of Ph y s i c s Achievement 

Since the two groups of students were not e q u i v a l e n t , the 

p o s t t e s t s c o r e s were compared by a n a l y s i s of c o v a r i a n c e 

(ANCOVA). By choosing s u i t a b l e c o v a r i a t e s , ANCOVA i s a 

s t a t i s t i c a l technique t o a d j u s t the i n i t i a l d i f f e r e n c e between 

two randomly chosen groups f o r comparison of treatment e f f e c t . 

I f t h e groups are non-random, ANCOVA might be inadequate t o 

c a n c e l out a l l i n i t i a l group d i f f e r e n c e s s i n c e there are too 

many v a r i a b l e s i n v o l v e d . However, i t may be the best we can do 

f o r the present study. 

The e i g h t a p t i t u d e scores were chosen t o be the c o v a r i a t e s 

s i n c e they were thought to be more d i r e c t l y r e l a t e d t o l e a r n i n g 
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than other background v a r i a b l e s i n S e c t i o n 4.1.» The computer 

program BHD 04V was used t o c a r r y out the a n a l y s i s . * - The 

f o l l o w i n g ANCOVA t a b l e was o b t a i n e d . 

T a b l e 4.5 i s here. , 

Since .95^(1, 120)-3.92>1.33, the d i f f e r e n c e between the two 

ad j u s t e d means was not s t a t i s t i c a l l y s i g n i f i c a n t and t h e r e f o r e 

the n u l l h y p o thesis was c o n s i d e r e d tenable. The f o l l o w i n g t a b l e 

g i v e s the means before and a f t e r adjustment. 

Table 4.6 i s here. 

These r e s u l t s suggest t h a t , to the extent a n a l y s i s of 

c o v a r i a n c e can a d j u s t f o r p r e - e x i s t i n g d i f f e r e n c e s i n a p t i t u d e , 

t h e r e was no s t a t i s t i c a l evidence t h a t the groups d i f f e r e d i n 

p o s t t e s t performance even though they had l e a r n e d the content 

through d i f f e r e n t media of i n s t r u c t i o n i n those three months. I t 

was mainly due to the s u p e r i o r i t y i n a p t i t u d e of the Anglo-

Chinese s c h o o l s t u d e n t s that the mean s c o r e s (unadjusted) on the 

achievement t e s t favoured them. 

1•2.2 The E f f e c t of M o t i v a t i o n a l F a c t o r s on the R e s u l t s of 

1 The S.S.E.E. . r e s u l t s were measured 3 years before the present 
study, one r e a l l y doesn't know what happened during t h a t three 
years before the treatment. Taking them as c o v a r i a t e s would be 
u n s a t i s f a c t o r y s i n c e some unknown treatments during those three 
years had been i n c l u d e d . 
D e t a i l s of the program can be obtained from the OCLA BHD 

documentation. 
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Physics Achievement 

The present r e s u l t i s unexpected. I t does not agree with 

the g e n e r a l t r e n d i n d i c a t e d i n Table 2,3., Were the r e s u l t s 

comparable because t e a c h e r s and students i n the Anglo-Chinese 

s c h o o l were compensating i n some way f o r l a c k of p r o f i c i e n c y i n 

E n g l i s h , 'e.g.., spending a l o t of e x t r a time and energy 

overcoming language d i f f i c u l t i e s , b e t t e r teaching e t c ? A 

comparison on the response of the two groups on the s c a l e s 

( S e c t i o n 3.4.2.1) l i k e m o t i v a t i o n a l i n t e n s i t y i n p h y s i c s (MIP) , 

d e s i r e t o l e a r n p h y s i c s (DLP), study h a b i t s i n p h y s i c s (SHP) , 

and t e a c h i n g performance (TP), would r e v e a l to us the u n d e r l y i n g 

f a c t s . Table 4.7 shows a l l the mean s c o r e s and standard 

d e v i a t i o n of the two groups on the above f o u r f a c t o r s . 

T a b l e 4.7 i s here. 

I t i s c l e a r from the t a b l e t h a t the two groups were not 

s t a t i s t i c a l l y d i f f e r e n t on a l l the f o u r v a r i a b l e s . , B e f e r r i n g 

back to the meaning of HIP, DLP and SHP on S e c t i o n 3.4.2.1 and 

t h e i r i n d i v i d u a l items i n Appendix 6, one c o u l d c o n s i d e r them as 

o p e r a t i o n a l measures of students* m o t i v a t i o n , time and e f f o r t 

spent i n p h y s i c s . Hence there was no s t r o n g evidence to say that 

(1) the students i n the Anglo-Chinese group were spending e x t r a 

time and energy overcoming language d i f f i c u l t i e s , (2) they 

r e c e i v e d b e t t e r t e a c h i n g , or (3) they had a higher motivation to 

l e a r n p h y s i c s when comparing with the Chinese group. So the 

e f f e c t s of these f a c t o r s on p h y s i c s achievement should be about 

the same among the two groups. 
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4.2.3 The E f f e c t o f E n g l i s h P r o f i c i e n c y on the R e s u l t s of 

P h y s i c s Achievement 

One p o s s i b l e e x p l a n a t i o n of the r e s u l t s i n S e c t i o n 4.2.1 

was t h a t s t u d e n t s and teacher i n the Anglo-Chinese s c h o o l were 

s u f f i c i e n t l y p r o f i c i e n t i n E n g l i s h t o produce no s i g n i f i c a n t 

d i f f e r e n c e i n achievement scores when compared with s t u d e n t s i n 

the Chinese s c h o o l . To f i n d out the degree of E n g l i s h 

p r o f i c i e n c y , the E n g l i s h P r o f i c i e n c y T e s t B a t t e r y was 

administered to the students. 

The E n g l i s h P r o f i c i e n c y T e s t s were administered i n the two 

s c h o o l s a t about the same time d u r i n g the school year. Since the 

b a t t e r y of t e s t s took a l o n g time t o a d m i n i s t e r , t e s t i n g was 

done i n f i v e s e s s i o n s . Attendance at these s e s s i o n s v a r i e d and 

so the number of i n d i v i d u a l s t a k i n g the s u b t e s t s was not 

c o n s t a n t (see T a b l e 3.2). The f o l l o w i n g t a b l e gives the r e s u l t s 

of the two s c h o o l s on the E n g l i s h P r o f i c i e n c y T e s t s . 

T a b l e 4.8 i s here. 

I t i s c l e a r t h a t the l e v e l of E n g l i s h p r o f i c i e n c y of the 

Anglo-Chinese s c h o o l was c o n s i d e r a b l y higher than the Chinese 

s c h o o l on a l l f i v e a s p e c t s of E n g l i s h p r o f i c i e n c y . T h i s l e v e l of 

E n g l i s h p r o f i c i e n c y (of the ACS) has already reached the lowest 

a c c e p t a b l e standard f o r a f o r e i g n student a p p l y i n g f o r admission 

i n some c o l l e g e s i n the United States.» Bearing i n mind that 

* F o r e i g n students g e t t i n g s c o r e s above 400 (out of 800) i n TOEFL 
are a l r e a d y c o n s i d e r e d t o be acceptable t o some c o l l e g e s i n the 
United S t a t e s of America. 
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these were j u s t grade 10 students and t h a t they were not l i v i n g 

i n an E n g l i s h speaking s o c i e t y as are the f o r e i g n s t u d e n t s i n 

the United S t a t e s (which would r e q u i r e a higher l e v e l of E n g l i s h 

p r o f i c i e n c y ) , • the present l e v e l of p r o f i c i e n c y should be good 

enough f o r the Anglo-Chinese s c h o o l s t u d e n t s t o pursue p h y s i c s 

i n t h e medium of E n g l s i h . 

Furthermore, the teacher i n the Anglo-Chinese school 

( i . e . the w r i t e r ) has been using E n g l i s h t o teach the s u b j e c t 

f o r e i g h t years and has been s t u d y i n g abroad i n E n g l i s h speaking 

c o u n t r i e s (the United S t a t e s and Canada) f o r over two years. He 

should have no d i f f i c u l t y i n t e a c h i n g p h y s i c s through E n g l i s h . 

So the two t e a c h e r s should have taught f l u e n t l y i n t h e i r 

predetermined languages of i n s t r u c t i o n . 

To sum up, s t u d e n t s (and teachers also) i n the Anglo-

Chinese s c h o o l were s u f f i c i e n t l y p r o f i c i e n t i n E n g l i s h t o 

produce no s i g n i f i c a n t d i f f e r e n c e i n achievement t e s t s c o r e s 

when compared with s t u d e n t s i n the Chinese s c h o o l . , Thus i t 

should be an a c c e p t a b l e e x p l a n a t i o n of the present r e s u l t i n 

S e c t i o n 4.2.1. 

As the Anglo-Chinese students were s u f f i c i e n t l y p r o f i c i e n t 

i n E n g l i s h and they d i d not s u f f e r i n l e a r n i n g p h y s i c s through 

E n g l i s h , i t would be i n t e r e s t i n g t o know how much time and 

e f f o r t had been and was being ( r e l a t i v e to the Chinese students) 

spent i n a t t a i n i n g t h i s l e v e l of p r o f i c i e n c y i n E n g l i s h . 

(Problem 3 i n S e c t i o n 1.1). A comparison on the response of the 

two groups on the s c a l e s ( S e c t i o n 3.4.2.1) l i k e student's 

knowledge of E n g l i s h (SKE), m o t i v a t i o n a l i n t e n s i t y i n E n g l i s h 

(HIE), o r i e n t a t i o n toward E n g l i s h (OTE) , d e s i r e to l e a r n E n g l i s h 



9 6 

(DLE) , study h a b i t s i n E n g l i s h (SHE) , and r e a d i n g h a b i t (RH) 

would r e v e a l to us t h e u n d e r l y i n g f a c t s . Table 4.9 shows a l l the 

mean sco r e s and standard d e v i a t i o n s of the two groups on the 

above s i x f a c t o r s . 

There were no s i g n i f i c a n t d i f f e r e n c e s (Ma. NOV A and t - t e s t ) 

between the two groups on a l l the f o u r m o t i v a t i o n a l v a r i a b l e s 

HIE, OTE, DLE, and SHE. T h i s agrees with the r e s u l t of S i u 

(1979b). I t might be t h a t the environmental p r e s s u r e , 

encouragement, and s t i m u l a t i o n were about the same among the two 

s c h o o l s and had s i m i l a r i n f l u e n c e on the m o t i v a t i o n a l v a r i a b l e s . 

The h i g h l y s i g n i f i c a n t r e s u l t s of SKE and RH j u s t c o n f i r m again 

the r e s u l t s i n d i c a t e d i n Table 4.1 and 4.8. Since the Anglo-

Chinese students had b e t t e r S.S.E.E. grades i n E n g l i s h three 

years ago and higher s c o r e s i n E n g l i s h P r o f i c i e n c y Test B a t t e r y , 

they c e r t a i n l y had a b e t t e r knowledge of E n g l i s h . Furthermore, 

as the Anglo-Chinese students were more p r o f i c i e n t i n E n g l i s h , 

they could of course read more books i n E n g l i s h . 

Table 4.9 i s here. 

R e f e r r i n g back to the meaning of MIE, OTE, DLE and SHE on 

S e c t i o n 3.4.2.1 and t h e i r i n d i v i d u a l items i n Appendix 6, one 

c o u l d c o n s i d e r them as o p e r a t i o n a l measures o f students* 

m o t i v a t i o n , time, and e f f o r t spent i n E n g l i s h . Hence, though the 

Anglo-Chinese students were more p r o f i c i e n t i n E n g l i s h , i t 

appeared t h a t when compared with the Chinese students, they di d 

not need to spend e x t r a time and e f f o r t to a t t a i n t h i s l e v e l of 

p r o f i c i e n c y except f o r t h e i r normal immersion i n E n g l i s h during 
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the s c h o o l hours. 

4.3 RELATIONSHIP BETWEEN PHYSICS ACHIEVEMENT, ENGLISH 

PROFICIENCY AND OTHER RELEVANT FACTORS 

In order t o i n v e s t i g a t e how p h y s i c s achievement a t the 

grade 10 l e v e l o f Anglo-Chinese s c h o o l s i n Hong Kong depends on 

E n g l i s h p r o f i c i e n c y and other r e l e v a n t f a c t o r s such as a p t i t u d e , 

m o t i v a t i o n t o l e a r n e t c . , the s c o r e s on E n g l i s h p r o f i c i e n c y t e s t 

b a t t e r y , a p t i t u d e t e s t b a t t e r y , and other r e l e v a n t f a c t o r s ( i . e . 

HIP, DLP, SHP, SCftB, TP) were taken as independent v a r i a b l e s 

while p h y s i c s achievement s c o r e s ( i . e . the scores used i n 

S e c t i o n 4.2.1) were taken as dependent v a r i a b l e . The computer 

program BHD 02R* which computes a sequence o f m u l t i p l e l i n e a r 

e q u a t i o n s i n a stepwise manner was used to analyze the d a t a . I n 

the stepwise s o l u t i o n , t e s t s are performed at each s t e p t o 

determine the c o n t r i b u t i o n of each v a r i a b l e a l r e a d y i n the 

equation i f i t were to be entered l a s t . I t i s thus p o s s i b l e that 

a v a r i a b l e that was i n i t i a l l y a good p r e d i c t o r may be dropped. 

C r i t e r i a f o r removal of a v a r i a b l e are set a t the 0.05 l e v e l o f 

s i g n i f i c a n c e f o r the present s t u d y . 2 Stepwise r e g r e s s i o n methods 

are described i n K e r l i n g e r and Pedhazur (1973)., 

The f o l l o w i n g r e s u l t s (Table 4.10 and 4.11) were obtained 

* D e t a i l s of the program can be obtained from the OCLA BHD 
documentation. 

2 The c u t o f f v a l u e , corresponding roughly to the value of F{1,60) 
at the 0.05 l e v e l of s i g n i f i c a n c e , was used i n the a n a l y s i s . A l l 
v a r i a b l e s a s s o c i a t e d with F-value l e s s than the c u t o f f value of 
4,00 were not entered i n t o the equation. 

3 Independent v a r i a b l e s not l i s t e d i n Ta b l e 4. 11 i n d i c a t e d that 
they were not s i g n i f i c a n t i n e x p l a i n i n g a s u b s t a n t i a l v a r i a n c e 
of p h y s i c s achievement. , 
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from r e g r e s s i o n a n a l y s i s . 3 The i n t e r c o r r e l a t i o n matrix o f the 

p r e d i c t o r s can be found i n Appendix 19. , 

Table 4. 10 i s here. , 

Table 4.11 i s here. , 

A component of E n g l i s h p r o f i c i e n c y — E n g l i s h s t r u c t u r e , i s 

the best p r e d i c t o r of p h y s i c s achivement. I t e x p l a i n s more 

v a r i a n c e i n p h y s i c s achievement than those f a c t o r s l i k e 

mechanical r e a s o n i n g or d e s i r e to l e a r n p h y s i c s which are 

u s u a l l y c o n s i d e r e d to be more r e l e v a n t f a c t o r s i n l e a r n i n g 

p h y s i c s . Hence, a component of E n g l i s h p r o f i c i e n c y d i d play a 

s i g n i f i c a n t r o l e i n p h y s i c s achievement of the Anglo-Chinese 

s c h o o l s t u d e n t s . 

4.4 RELATIONSHIP BETWEEN ENGLISH PROFICIENCY, THE AFFECTIVE 

FACTORS AND OTHER RELEVANT FACTORS 

Sin c e E n g l i s h s t r u c t u r e , a component o f E n g l i s h p r o f i c i e n c y 

appears to be an important f a c t o r i n p h y s i c s achivement, i t i s 

u s e f u l t o know f u r t h e r what f a c t o r s are important i n a c q u i r i n g 

p r o f i c i e n c y i n E n g l i s h by the Anglo-Chinese s c h o o l s t u d e n t s . The 

computer program BHD 02R was used to determine the r e l a t i o n s h i p 

between E n g l i s h p r o f i c i e n c y (dependent v a r i a b l e ) and other 

r e l e v a n t f a c t o r s (independent v a r i a b l e s , l i s t e d i n S e c t i o n 3.7). 

In p a r t i c u l a r , two a p t i t u d e s c o r e s ( E n g l i s h v e r b a l reasoning and 

E n g l i s h language usage) were removed from the l i s t of 

independent v a r i a b l e s s i n c e high c o r r e l a t i o n with E n g l i s h 
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p r o f i c i e n c y was obvious. Table 4.12 and 4.13 give r e s u l t s 

obtained from stepwise m u l t i p l e r e g r e s s i o n a n a l y s i s . J The 

i n t e " c o r r e l a t i o n matrix o f the independent v a r i a b l e s can be 

found i n Appendix 19. 

Table 4.12 i s here 

Table 4.13 i s here., 

Table 4.13 suggests t h a t s e l f concept of academic a b i l i t y 

i s the most s i g n i f i c a n t independent v a r i a b l e f o r success i n 

E n g l i s h . R e f e r r i n g back t o Table 4. 10, s e l f concept of academic 

a b i l i t y i s a l s o a s i g n i f i c a n t independent v a r i a b l e i n p h y s i c s 

achievement t h e r e . S i n c e p h y s i c s i s u s u a l l y c o nsidered to be one 

of the most d i f f i c u l t s u b j e c t s i n secondary s c h o o l , and so i s 

E n g l i s h ( f o r Chinese s t u d e n t s ) , i t i s understandable t h a t a very 

s t r o n g s e l f concept o f academic a b i l i t y i s r e q u i r e d to achieve 

e x c e l l e n c e i n both areas. The a f f e c t i v e f a c t o r s l i k e c u l t u r a l 

a l l e g i a n c e , anomie, e t c . d o not account f o r a s i g n i f i c a n t amount 

of v a r i a n c e i n E n g l i s h p r o f i c i e n c y as expected by some 

r e s e a r c h e r s , f o r example, Fu (1975). 

Inference of c a u s a l r e l a t i o n s from a m u l t i p l e r e g r e s s i o n 

equation i s not mathematically j u s t i f i a b l e . However, i t i s not 

unreasonable t o s p e c u l a t e t h a t manipulation of some independent 

v a r i a b l e s may le a d t o improvement of E n g l i s h p r o f i c i e n c y . Among 

* Independent V a r i a b l e s not l i s t e d out i n T a l e 4. J3 i n d i c a t e d 
t h at they were not s i g n i f i c a n t i n e x p l a i n i n g a s u b s t a n t i a l 
v a r i a n c e of E n g l i s h p r o f i c i e n c y . 
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these f o u r important f a c t o r s which e x p l a i n a s i g n i f i c a n t 

v a r i a n c e of E n g l i s h p r o f i c i e n c y , three of them (except f o r 

m o t i v a t i o n a l i n t e n s i t y i n English) cannot be manipulated e a s i l y 

because t h e i r f o r m a t i o n i s a long term process ( i n terms o f 

y e a r s ) . . S e l f concept of academic a b i l i t y d e a l s with behaviour i n 

which one i n d i c a t e s t o o n e s e l f about o n e ^ a b i l i t y i n academic 

work as compared with others engaged i n the same work. S i n c e the 

measures of academic work are only c a r r i e d out s e v e r a l times a 

year, one does not know whether one i s r e a l l y improving i n 

academic work i n a short p e r i o d ( l e s s than a y e a r ) . S i m i l a r l y , 

Chinese language usage and Chinese v e r b a l reasoning are f a c t o r s 

that s t a r t t h e i r formation s i n c e primary s c h o o l , s u b s t a n t i a l 

improvement cannot be expected i n a s h o r t p e r i o d . 

H o t i v a t i o n a l i n t e n s i t y i n E n g l i s h i s the only f a c t o r that 

can be changed i n a s h o r t time. T h i s w i l l i n v o l v e encouragement 

and help from teachers, f r i e n d s , c l a s s m a t e s , parents, e t c . T h i s 

i s s t i l l not easy but p o s s i b l e i f the people i n v o l v e d can 

cooperate w e l l . F u t u r e experimental s t u d i e s may shed l i g h t on 

t h i s p o s s i b i l i t y . 

a.5 BESDLTS ON ADDITIONAL STUDIES 

As r e v e a l e d i n S e c t i o n 4.1, the two groups of s u b j e c t s were 

very d i f f e r e n t i n many d i f f e r e n t a s p e c t s . / Since these 

d i f f e r e n c e s would s e r i o u s l y hamper i n f e r e n c e s from the o r i g i n a l 

d e s ign, the two a d d i t i o n a l s t u d i e s were i n c l u d e d to g i v e e x t r a 

support t o the o r i g i n a l study ( i . e. S e c t i o n 4.2) i f the r e s u l t s 

of a l l three s t u d i e s agree with each other. 
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4. 5.1 The C o m p a r a b i l i t y of the T w o G l a s s e s i n the Anglo-Chinese 

School 

There were 86 stu d e n t s s e l e c t e d from two grade 10 c l a s s e s 

of the Anglo-Chinese S c h o o l . 1 From now on, the two c l a s s e s w i l l 

be r e f e r r e d t o as C l a s s 1 and C l a s s 2 f o r the sake of 

convenience. Table 4.14 shows the d i s t r i b u t i o n of s u b j e c t s i n 

terms of age, sex, p l a c e o f b i r t h , d i a l e c t spoken a t home, 

socioeconomic background, c h o i c e o f s c h o o l , and S.S.E. E. r e s u l t s 

on Chinese, E n g l i s h and Mathematics. 

Background v a r i a b l e s 1, 5, 7, 8, and 9 were analyzed f i r s t 

by MANOVA and then by t - t e s t ( t w o - t a i l e d , 84 degrees of freedom) 

while background v a r i a b l e s 2, 3, 4, and 6 were analyzed by X 2-

t e s t (1 degree of freedom). Only mean age of the two c l a s s e s was 

s i g n i f i c a n t l y d i f f e r e n t a t the 0.05 l e v e l (t=2.01), while other 

background v a r i a b l e s were not s i g n i f i c a n t l y d i f f e r e n t among the 

two c l a s s e s . Hence the two c l a s s e s c o u l d be c o n s i d e r e d 

comparable except f o r age. 

A check on the eq u i v a l e n c e of a p t i t u d e s c o r e s was a l s o 

made. The r e s u l t s were l i s t e d out on Table 4.15 and F i g . 4.2. 

Table 4. 14 i s here. 

Table 4.15 i s here. , 

F i g . 4.2 i s here. 

1 These 86 students were the same s u b j e c t s i n the o r i g i n a l study 
r e p o r t e d i n S e c t i o n 4.1 and 4.2. 
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m u l t i v a r i a t e a n a l y s i s of v a r i a n c e was used t o study the 

d i f f e r e n c e between the two groups. The computer program w r i t t e n 

by Cooley and Lohnes (1962) was used to do the a n a l y s i s . The 

c a l c u l a t e d P-value with 8 and 77 degrees of freedom was 2.12. 

T h i s value was s i g n i f i c a n t at the 0.05 l e v e l (,95F(8,60) =2.10) 
and t h e r e f o r e the n u l l h y p o t h e s i s ( i . e . no d i f f e r e n c e between 

the two groups) was r e j e c t e d . 

D i s c r i m i n a n t a n a l y s i s was then used to determine the nature 

of the group d i f f e r e n c e s . The v e c t o r of s c a l e d weights computed 

i s shown on T a b l e 4. 16. The i n t e r c o r r e l a t i o n matrix can be found 

i n appendix 20. 

Table 4.16 i s here. , 

The r e l a t i v e c o n t r i b u t i o n s of the e i g h t v a r i a b l e s to the 

d i s c r i m i n a n t f u n c t i o n are shown i n the T a b l e . E n g l i s h verbal 

reasoning appears to be the most n o t a b l e d i s c r i m i n a t o r . T h i s 

agree with the r e s u l t obtained i n S e c t i o n 4. 1.3. E n g l i s h 

language usage however, d i s c r i m i n a t e s l e a s t between the two 

c l a s s e s . T h i s i s reasonable as the two c l a s s e s were both from 

the ftnglo-Chinese s c h o o l . 

4. 5. 2 Comparing R e s u l t s of P h y s i c s achievement Between E n g l i s h 

and B i l i n g u a l I n s t r u c t i o n 

During the experimental p e r i d , C l a s s 1 was taught by 

b i l i n g u a l i n s t r u c t i o n while C l a s s 2 was taught by E n g l i s h 

i n s t r u c t i o n . , 

Since the two c l a s s e s o f s tudents were not o v e r a l l equal on 



103 

a p t i t u d e , the p o s t t e s t scores on mechanics were analyzed by 

a n a l y s i s of c o v a r i a n c e (ANCOVA) with the 8 a p t i t u d e v a r i a b l e s as 

c o v a r i a t e s . The computer program BHD 04V was used t o a n a l y z e the 

data. The f o l l o w i n g ANCOVA t a b l e was obtained from the computer. 

Table 4.17 i s here. 

Since the c a l c u l a t e d F-value was l e s s than 1, the n u l l 

h y p o t h e s i s t h a t the groups d i d not d i f f e r s i g n i f i c a n t l y i n 

achievement i n mechanics was regarded as t e n a b l e . The f o l l o w i n g 

i s a t a b l e of a d j u s t e d means f o r the two c l a s s e s and shows that 

the adjusted means were almost i d e n t i c a l . 

I t i s reasonable to conclude, t h e r e f o r e , that to the extent 

t h a t s t a t i s t i c a l adjustment compensates f o r i n i t i a l d i f f e r e n c e s 

i n background v a r i a b l e s , the d i f f e r e n c e i n language of 

i n s t r u c t i o n ( B i l i n g u a l or E n g l i s h ) produces no d i s c e r n a b l e 

d i f f e r e n c e i n performance on the T e s t on Mechanics. 

Table 4.18 i s here. 

4.5.3 Comparing B e s u l t s of P h y s i c s Achievement Between Chinese  

and E n g l i s h I n s t r u c t i o n 

During the experimental p e r i o d , C l a s s 1 was taught by 

E n g l i s h i n s t r u c t i o n while C l a s s 2 was taught by Chinese 

i n s t r u c t i o n . S i n c e the two c l a s s e s of students were not o v e r a l l 

egual on a p t i t u d e , the s c o r e s on T e s t on Atomic P h y s i c s were 
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analyzed by a n a y s i s of cova r i a n c e (ANCOVA) with the 8 a p t i t u d e 

v a r i a b l e s as c o v a r i a t e s . The computer program BHD 04? was used 

to analyze the data. The f o l l o w i n g ANCOVA t a b l e was o b t a i n e d . 

Table 4.19 i s here. 

Since .95^(1,60)=4.00>2.37, the n u l l h ypothesis ( i . e . the 

two adjusted means a r e equal) was r e t a i n e d . I t i s reas o n a b l e to 

conclude, t h e r e f o r e , t h a t t o the extent s t a t i s t i c a l adjustment 

compensates f o r i n i t i a l d i f f e r e n c e s i n background v a r i a b l e s , the 

d i f f e r e n c e i n language of i n s t r u c t i o n (Chinese or E n g l i s h ) 

produces no c l e a r d i f f e r e n c e i n the performance on the Atomic 

P h y s i c s Test. The f o l l o w i n g t a b l e shows the mean s c o r e s of the 

two c l a s s e s before and a f t e r adjustment. I t i s i n t e r e s t i n g t h a t 

the means before and a f t e r adjustment are equal here. T h i s i s 

probably due t o a balance o f adjustment produced by the e i g h t 

c o v a r i a t e s . T h i s i s r a r e , but p o s s i b l e as can be seen from Table 

4.15 where each c l a s s i s s u p e r i o r i n f o u r areas of a p t i t u d e s . 

Table 4.20 i s here.. 
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CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

Based on the r e s u l t s d i s c u s s e d i n Chapter 4, the f o l l o w i n g 

c o n c l u s i o n s about the S p e c i f i c Problems r a i s e d i n S e c t i o n 1.1 

seem warranted b e a r i n g i n mind the l i m i t a t i o n s expressed i n 

S e c t i o n 1.7. 

1) Achievement i n p h y s i c s a t the grade 10 l e v e l i n the 

trw© s e c o n d a r y - s c h o o l s s t u d i e d does not seem t o depend on the 

language of i n s t r u c t i o n no matter whether i t i s Chinese, 

E n g l i s h or B i l i n g u a l ( S e c t i o n 4.2.1, 4.5.2, 4.5.3). 

2) Achievement i n p h y s i c s a t the grade 10 l e v e l i n Anglo-

Chinese s c h o o l s of Hong Kong depends h e a v i l y on s t u d e n t s ' E n g l i s h 

'proficiency..A component of E n g l i s h P r o f i c i e n c y ( E n g l i s h s t r u c t u r e ) 

c o n t r i b u t e s t o more than o n e - t h i r d of 52% of the e x p l a i n e d 

v a r i a n c e (Section 4. 3) . 

3) There seem to be no s i g n i f i c a n t d i f f e r e n c e s i n 

m o t i v a t i o n a l f a c t o r s i n l e a r n i n g E n g l i s h between the Anglo-

Chinese and Chinese s c h o o l s t u d e n t s . I n other words, the 

Anglo-Chinese school students do not seem to be e s p e c i a l l y 

motivated to spend e x t r a time and make extra e f f o r t to l e a r n 

E n g l i s h ( S e c t i o n 4.2.3)... 

4) Important f a c t o r s r e l a t e d to p r o f i c i e n c y i n E n g l i s h by 

Chinese students appear t o be: s e l f concept of academic a b i l i t y . 
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Chinese language usage, m o t i v a t i o n a l i n t e n s i t y i n E n g l i s h , and 

Chinese v e r b a l reasoning.,Of the above f a c t o r s , s e l f concept of 

academic a b i l i t y , Chinese language usage, and Chinese v e r b a l 

r e a s o n i n g cannot be manipulated e a s i l y because t h e i r f o r m a t i o n 

i s a long-term process. M o t i v a t i o n a l i n t e n s i t y i n E n g l i s h i s the 

only f a c t o r t h a t can be changed i n a short time i f one wants to 

be more p r o f i c i e n t i n E n g l i s h ( S e c t i o n 4.4). 

5) I t does not take the s t u d e n t s e x t r a time and e f f o r t 

t o l e a r n p h y s i c s at the grade 10 l e v e l when i t i s done i n the 

E n g l i s h language. In terms of c o s t - e f f e c t i v e n e s s , there i s no 

s t r o n g case to be made f o r u s i n g Chinese i n s t e a d of E n g l i s h 

a t the grade 10 l e v e l f o r the present anglo-Chinese school 

s t u d e n t s (Section 4. 2. 3) . 

5.2 DISCUSSION 

5.2.1 The E f f e c t of Language o f . I n s t r u c t i o n , o n P h y s i c s 

achievement 

5.2*1. 1 Comparing the R e s u l t s of P h y s i c s achievement i n the 

Chinese and anqlo-Chinese Schools 

S e c t i o n 4.1.3 g i v e s data t o show t h a t the two groups of 

students were very d i f f e r e n t i n s c h o l a s t i c a p t i t u d e (as measured 

by the a p t i t u d e T e s t B a t t e r y ) . , T h i s was c o n t r a r y to the a u t h o r ' s 

o r i g i n a l e x p e c t a t i o n t h a t s i n c e the two s c h o o l s were both above-

average i n academic performance among the secondary s c h o o l s i n 
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Hong Kong, they should be of comparable s c h o l a s t i c a p t i t u d e . The 

r e s u l t t h a t the Anglo-Chinese s c h o o l students were s u p e r i o r i n 

a p t i t u d e to the other group was l a r g e l y due to economic 

c o n d i t i o n s i n Hong Kong and the a d d i t i o n a l language problem the 

students had to f a c e . Simpson (1966) has pointed out t h a t a 

sound knowledge of E n g l i s h was r a t e d as e q u a l l y important as the 

s t u d e n t s ' i n t e l l i g e n c e or academic knowledge by many employers. 

Everyone wants to get i n t o an Anglo-Chinese s c h o o l and u s u a l l y 

the b e t t e r students are admitted. Furthermore, due to the 

a d d i t i o n a l language problem s t u d e n t s would have to f a c e when 

usi n g E n g l i s h as the medium of i n s t r u c t i o n , i t was expected that 

the more acad e m i c a l l y capable students would choose to go to 

such a s c h o o l . 

Though the two groups were so d i f f e r e n t , t h e i r p o s t t e s t 

r e s u l t s were compared by making use of the best a v a i l a b l e 

s t a t i s t i c a l methods as shown i n S e c t i o n 4.2. 1. The r e s u l t s 

i n d i c a t e t h a t the d i f f e r e n c e i n medium of i n s t r u c t i o n between 

the two s c h o o l s d i d not s i g n i f i c a n t l y a f f e c t academic 

achievement i n p h y s i c s d u r i n g the three months of c o n t r o l l e d -

t e a c h i n g . T h i s was j u s t o pposite to the r e s u l t s o b tained by 

Cheung (1974) and Poon (1978), but s i m i l a r to those obtained by 

B. Chan e t a l (1979). A c l o s e r examination of these s t u d i e s 

r e v e a l e d t h a t they focused on d i f f e r e n t grade l e v e l s . Poon 

s t u d i e d the grade 6 l e v e l . Cheung i n v e s t i g a t e d grade 7 and 9, 

while B. Chan e t a l examined the grade 11 l e v e l . The present 

study f i l l e d the gap at the grade 10 l e v e l . . , F u r t h e r , Cheung's 

study r e p o r t e d t h a t the s u p e r i o r i t y of the Chinese group over 

the E n g l i s h group dim i n i s h e d c o n s i d e r a b l y from grade 7 to grade 
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9, though the d i f f e r e n c e were s t i l l s t a t i s t i c a l l y s i g n i f i c a n t . 

Haybe the present study has uncovered the p o s s i b i l i t y t h a t the 

E n g l i s h p r o f i c i e n c y of the Anglo-Chinese s c h o o l s t u d e n t s at the 

grade 10 l e v e l i s high enough, so t h a t the medium of i n s t r u c t i o n 

i s no l o n g e r a s i g n i f i c a n t f a c t o r a f f e c t i n g t h e i r academic 

achievement (see S e c t i o n 4.2.3). 

5.2. 1.2 Comparing the R e s u l t s of P h y s i c s Achievement_petween_the 

Two C l a s s e s i n the Anglo-Chinese School 

S e c t i o n 4.5.1 i n d i c a t e s t h a t the two c l a s s e s of s t u d e n t s 

were g u i t e d i f f e r e n t i n s c h o l a s t i c a p t i t u d e . The r e s u l t s were 

compared by making use of the best a v a i l a b l e s t a t i s t i c a l methods 

as shown i n S e c t i o n 4.5.2. They i n d i c a t e d t h a t the Anglo-Chinese 

s c h o o l students a t the grade 10 l e v e l d i d not perform b e t t e r 

when b i l i n g u a l i n s t r u c t i o n s were used. T h i s i s c o n s i s t e n t with 

the i n t e r p r e t a t i o n given i n S e c t i o n 5.2.1.1. F u r t h e r , based on 

the r e s u l t s of S e c t i o n 4.5.3, there was no d i f f e r e n c e i n 

achievement between the two c l a s s e s making use of Chinese or 

E n g l i s h as the medium of i n s t r u c t i o n under c o n t r o l l e d 

c o n d i t i o n s . T h i s i s a d d i t i o n a l support f o r the i n t e r p r e t a t i o n i n 

S e c t i o n 5.2.1.1. The above r e s u l t s were c o n t r a r y t o many Hong 

Kong people*s b e l i e f t h a t i f s t u d e n t s don't understand i n c l a s s 

when the c l a s s i s conducted i n E n g l i s h , i t i s probably due t o 

the language b a r r i e r r a t h e r than to other problems. T h i s b e l i e f 

may be t r u e i n j u n i o r forms l i k e grade 7 or 8, but i n s e n i o r 

forms, unless the s t u d e n t s ' E n g l i s h standard i s extremely poor, 

i t i s probably a r a t i o n a l i z a t i o n o f bad t e a c h ing or due to other 

unknown problems. 
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5.2.1.3 R e c a p i t u l a t i o n 

Based on the above d i s c u s s i o n of the i n f l u e n c e of the 

medium of i n s t r u c t i o n on academic achievement, there seems no 

evidence t h a t the medium of i n s t r u c t i o n i s an important f a c t o r 

i n p h y s i c s achievement a t the grade 10 l e v e l . I t would appear 

that the Anglo-Chinese s c h o o l s t u d e n t s have been immersed i n the 

use of E n g l i s h long enough so t h a t the language of i n s t r u c t i o n 

does not a f f e c t achievement i n a s i g n i f i c a n t way., 

5.2.2 The R e j a t i o n s h i p Between Phvsics_ achieveaent„_English 

P r o f i c i e n c y and Other Relevant F a c t o r s 

Among a l l the v a r i a b l e s t e s t e d i n the m u l t i p l e r e g r e s s i o n 

a n a l y s i s , the score on E n g l i s h s t r u c t u r e i s the most s i g n i f i c a n t 

p r e d i c t o r of phy s i c s achievement i n the anglo-Chinese School 

( S e c t i o n 4.3). I t may be q u e r i e d why E n g l i s h s t r u c t u r e i s the 

most s i q n i f i c a n t f a c t o r i n p r e d i c t i n g p h y s i c s achievement while 

other f a c t o r s are comparatively l e s s important. The f o l l o w i n q 

are three p l a u s i b l e e x p l a n a t i o n s . 

1) Students have t o l e a r n the second language i n some 

s t r u c t u r a l way, bearing i n mind grammatical r u l e s , p a t t e r n s , 

etc., What they need to do i s to plug a p p r o p r i a t e words or 

phrases i n t o the r i g h t p a t t e r n . T h i s i s very s i m i l a r to the 

l e a r n i n g o f laws i n p h y s i c s . What the s t u d e n t s are r e q u i r e d 

t o do i s to put the a p p r o p r i a t e q u a n t i t i e s i n t o the r i g h t 

formula i n order to f i n d the unknown t h i n g s r e q u i r e d . 

2) In E n g l i s h , the students have t o pay a t t e n t i o n to 

grammer i n d i f f e r e n t p a r t s of a sentence and t r y to f i t 

d i f f e r e n t p a r t s i n t o a complete whole which should be 
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grammatically c o r r e c t . While they work a t one p a r t of the 

sentence, they have to keep i n mind the other p a r t s of the 

sentence., 

e.g. Before the o l d man d i e d , he made a w i l l which s a i d t h a t 

a l l h i s money should be given t o a l o c a l orphanage. 

In t h i s sentence, s t u d e n t s have to attend t o agreement of 

tense, word order, v o i c e , pronouns and c l a u s e s t r u c t u r e a l l a t 

the same time i n one sentence. 

In p h y s i c s , the same kind of process i s c a l l e d f o r i n many 

pl a c e s . For example, i n de s i g n i n g an experiment, one has t o know 

what to measure. I f some q u a n t i t i e s cannot be measured d i r e c t l y , 

one has t o f i n d out i f t h e r e i s any subsequent r e l a t i o n t h a t can 

be d e r i v e d so as to measure the r e q u i r e d q u a n t i t y i n d i r e c t l y . 

F u r t h e r , one has to know what kind of equipment he can have, how 

t o use i t , and what i t s accuracy i s . A l l these f a c t o r s have t o 

be c o n s i d e r e d before s t a r t i n g to do the experiment. So the 

l e a r n i n g of E n g l i s h s t r u c t u r e and p h y s i c s i s q u i t e s i m i l a r i n 

t h i s r e s p e c t . 

3) The t e s t items i n the E n g l i s h s t r u c t u r e paper may be 

b e t t e r items i n p r e d i c t i n g the score i n p h y s i c s achievement 

than i n the Aptitude Test B a t t e r y . To study the d e t a i l s of 

t e s t items i n each paper ( i . e . the E n g l i s h s t r u c t u r e and 

A p t i t u d e t e s t s ) , one needs to r e t u r n to the c o n t e n t and 

c o n s t r u c t v a l i d i t y o f the t e s t s . T h i s i s beyond the scope of 

t h e present study., 

Another p o i n t to note i s t h a t t h e r e a r e no s i g n i f i c a n t 

d i f f e r e n c e s between the m o t i v a t i o n a l v a r i a b l e s of l e a r n i n g 

p h y s i c s i n the two s c h o o l s as shown i n S e c t i o n 4.2,2. T h i s 
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c o u l d mean th a t the Anglo-Chinese s c h o o l students do not need 

t o be more h i g h l y motivated t o l e a r n p h y s i c s i n order to get 

r e s u l t s comparable with the Chinese s c h o o l students. T h i s 

s p e c u l a t i o n i s somewhat c o n t r a d i c t o r y to many Hong Kong 

p e o p l e 1 ^ o p i n i o n t h a t l e a r n i n g a s u b j e c t i n E n g l i s h may 

r e g u i r e s t u d e n t s to put e x t r a e f f o r t i n comparison with 

l e a r n i n g a s u b j e c t i n Chinese., On the other hand, t h i s 

s p e c u l a t i o n i s i n accordance with the r e s u l t s d i s c u s s e d i n 

S e c t i o n 5.2.1: the students were probably good enough or had 

been immersed l o n g enough i n E n g l i s h so t h a t the d i f f e r e n c e 

of medium of i n s t r u c t i o n d i d not hinder achievement. ,,-

5.2.3 The R e l a t i o n s h i p Between E n g l i s h P r o f i c i e n c y , A f f e c t i v e 

F a c t o r s and the Background V a r i a b l e s 

The r e s u l t s o b t a i n e d i n S e c t i o n 4.4 were not i n keeping 

with those d i s c u s s e d by J a k o b o v i t s (1970) . In the present study, 

only about 37% of the v a r i a n c e of E n g l i s h p r o f i c i e n c y c o u l d be 

e x p l a i n e d by the proposed f a c t o r s f o r the Anglo-Chinese school 

students. By comparison, J a k o b o v i t s proposed t h a t about 86% o f 

the v a r i a n c e of second language l e a r n i n g could be e x p l a i n e d by 

f a c t o r s such as a p t i t u d e , i n t e l l i g e n c e and m o t i v a t i o n . A c l o s e r 

look a t the present study uncovered the f a c t t h a t ELU and EVE 

had not been i n c l u d e d i n the a n a l y s i s and some e x p l a i n e d 

v a r i a n c e was l o s t . Hence the two r e s u l t s are not comparable. 

Among those s i g n i f i c a n t v a r i a b l e s i n Anglo-Chinese s c h o o l 

students shown i n T a b l e 4.13, the m o t i v a t i o n a l v a r i a b l e 

( m o t i v a t i o n a l i n t e n s i t y i n E n g l i s h ) c o n t r i b u t e d j u s t about 15% 

to the e x p l a i n e d v a r i a n c e . , Though there was a n o t i c e a b l e 
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c o r r e l a t i o n between the two v a r i a b l e s , ' s e l f concept of academic 

a b i l i t y * and * m o t i v a t i o n a l i n t e n s i t y i n E n g l i s h ' (about 0.35), 

the f r a c t i o n of variance t h a t c o u l d be e x p l a i n e d by m o t i v a t i o n a l 

v a r i a b l e s was s t i l l s m a l l when compared with J a k o b o v i t s ' 

e s t i m a t i o n . The i d e a r a i s e d by Fu (1975) t h a t m o t i v a t i o n a l and 

a t t i t u d i n a l v a r i a b l e s might be very important f a c t o r s i n 

l e a r n i n g E n g l i s h f o r Hong Kong students i s probably not v a l i d . . 

F u r t h e r , when mean scores on the m o t i v a t i o n a l v a r i a b l e s of 

the two s c h o o l s were compared ( S e c t i o n 4.2. 3) , there a l s o was no 

s i g n i f i c a n t difference.,Maybe more immersion i n E n g l i s h has no 

s i g n i f i c a n t e f f e c t on changing the m o t i v a t i o n f o r l e a r n i n g 

E n g l i s h among Hong Kong students. Another p o s s i b l e reason i s 

that the Anglo-Chinese s c h o o l s t u d e n t s had a l r e a d y obtained a 

high p r o f i c i e n c y i n E n g l i s h , t h e i r m o t i v a t i o n t o l e a r n i t has 

presumably dropped. , 

5.3 IMPLICATIONS 

5.3. 1 About the Medium of I n s t r u c t i o n 

The main purpose of the present study i s to e x p l o r e the 

r e l a t i o n s h i p between academic achievement i n p h y s i c s and E n g l i s h 

p r o f i c i e n c y i n a s i t u a t i o n where the medium of i n s t r u c t i o n (i.e« 

E n g l i s h ) i s the second language of both s t u d e n t s and t e a c h e r s . 

The r e s u l t s of the study are important t o those who are i n v o l v e d 

i n b i l i n g u a l e d u c a t i o n . , I t shows t h a t f o r students of above 

average a p t i t u d e , the use of t h e i r second language as the medium 

of i n s t r u c t i o n i n some s u b j e c t areas may not s e r i o u s l y hamper 
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t h e i r l e a r n i n g i f they have been immersed i n the second language 

long enough.. T h i s can be considered as a p a r t i a l support ( i n 

s e n i o r Forms only) f o r the present education p o l i c y i n Hong Kong 

which does not discourage the use of E n g l i s h as the medium of 

i n s t r u c t i o n i n secondary s c h o o l s as i n d i c a t e d i n the Hong Kong 

Education Department White Paper (1974). 

Taking Hong Kong as an example, p r e v i o u s s t u d i e s (Cheung 

1974, Poon 1978) i n d i c a t e d t h a t u s i n g E n g l i s h as the medium of 

i n s t r u c t i o n might be harmful to students a t grade 9 or lower, kt 

the present time, i t now appears t h a t the use of E n g l i s h as the 

medium of i n s t r u c t i o n may not be d e t r i m e n t a l i f i t can be 

postponed t o grade 10 as suggested by Cheng e t a l (1973). T h i s 

w i l l not only a l l o w the students to e s t a b l i s h a f i r m background 

i n E n g l i s h but w i l l a l s o avoid the adverse e f f e c t s r e v e a l e d by 

Cheung (1974), Poon (1978) and other r e s e a r c h workers* as 

d i s c u s s e d i n Chapter 2.,/Furthermore, i t can s t i l l s a t i s f y the 

demands f o r a higher E n g l i s h standard placed on the s t u d e n t s by 

the parents and s o c i e t y . F i n a l l y , i f we take i n t o c o n s i d e r a t i o n 

t h a t secondary e d u c a t i o n i s developing r a p i d l y i n Hong Kong, we 

have to accept the f a c t t h a t there are more l e s s a b l e students 

a t t e n d i n g s c h o o l now and there w i l l be more i n the f o r s e e a b l e 

f u t u r e . The delay of using E n g l i s h as the medium of i n s t r u c t i o n 

i n secondary s c h o o l s appears; to be an unavoidable s t e p to cope 

with r e a l i t y . 

The r e s u l t s of the present study might a l s o be a p p l i c a b l e 

to c o u n t r i e s which f a c e the same problems as Hong Kong. & l a t e 

immersion might not o n l y a v o i d the d e t r i m e n t a l e f f e c t s as 

r e v e a l e d i n Chapter 2, but a l s o f a c i l i t a t e the g e n e r a l 
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development of s t u d e n t s ' c o g n i t i o n and n a t i o n a l p r i d e . , ftt the 

same time, l a t e immersion c o u l d a l s o produce students who can 

master the second language w e l l enough f o r t h e i r f u t u r e study or 

c a r e e r s i n s c i e n c e , technology or business. 

I f the r e s u l t s of the present study can r e a l l y be 

g e n e r a l i z e d to other s u b j e c t areas, to other s c h o o l s i n Hong 

Kong, and to other developing n a t i o n s as mentioned i n S e c t i o n 

1.7, the problem of when i s the b e s t time t o immerse s t u d e n t s i n 

the second lanugage c o u l d be s o l v e d g r a d u a l l y i n the f u t u r e . He 

can allow the t e a c h e r s t o use t h e i r mother tongue as the c h i e f 

medium of i n s t r u c t i o n and the students t o l e a r n the second 

language as a s u b j e c t u n t i l the end of j u n i o r high s c h o o l (grade 

9 ) . . a f t e r t h a t the s t u d e n t s who would l i k e t o l e a r n more about a 

second language w i l l be put i n t o s c h o o l s using the second 

language as the medium of i n s t r u c t i o n while those who would l i k e 

to continue t h e i r s t u d i e s i n the mother tongue w i l l be put i n t o 

s c h o o l using t h e i r mother tongue as the medium of i n s t r u c t i o n . , 

5-3.2 about the Learning of P h y s i c s 

No matter which argument i s the t r u e e x p l a n a t i o n of the 

high c o r r e l a t i o n between p h y s i c s and E n g l i a h s t r u c t u r e as s t a t e d 

i n S e c t i o n 5.2.2, one has to be aware o f t h i s s i g n i f i c a n t 

r e l a t i o n s h i p . There i s o f t e n a tendency f o r p h y s i c s s t u d e n t s i n 

s e n i o r Forms to n e g l e c t second language l e a r n i n g (e.g. E n g l i s h 

i n Hong Kong) and to c o n c e n t r a t e j u s t on the s c i e n c e s u b j e c t s . 

Of course, we know th a t t h i s kind of a t t i t u d e i s counter

p r o d u c t i v e . . The r e s u l t s of the present study can be an 

a d d i t i o n a l warning t o the p h y s i c s students who have t h i s kind of 
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a t t i t u d e . These s t u d e n t s might have t o be informed about the 

present r e s u l t s t h a t the l e a r n i n g of a second language, 

e s p e c i a l l y i t s grammatical s t r u c t u r e , might of an i n d i r e c t help 

to t h e i r l e a r n i n g of p h y s i c s , and v i c e versa. 

5. 3. 3 About E n g l i s h Teaching 

In the d i s c u s s i o n o f S e c t i o n 5.2.3, readers might n o t i c e 

that the r e s u l t s of the present study are somewhat a g a i n s t Fu's 

e x p e c t a t i o n s i n her comprehensive study of E n g l i s h language 

l e a r n i n g and the Chinese students i n Hong Kong. But the f a c t 

t h a t the f l u e n c y i n E n g l i s h of many Hong Kong st u d e n t s i s 

incommensurate with the amount of time and e f f o r t they put i n t o 

E n g l i s h s t i l l remains. What the present study i n d i c a t e s i s that 

the c u l t u r a l f a c t o r s and a f f e c t i v e f a c t o r s may not be that 

important i n the l e a r n i n g of E n g l i s h among Hong KOng students., 

We may have r u l e d out one p o s s i b l e reason, but we s t i l l do not 

know what the a c t u a l causes a r e . I s i t because e x p e c t a t i o n are 

too high t h a t what parents, educators or employers want i s a 

n a t i v e - l i k e standard of E n g l i s h which i s too d i f f i c u l t f o r the 

m a j o r i t y of s t u d e n t s to a c g u i r e ? I s i t necessary to have that 

high standard o f E n g l i s h i n a s o c i e t y that c o n s i s t s of more than 

98% non-native E n g l i s h speakers? Do a l l s t u d e n t s , r e g a r d l e s s o f 

i n t e l l i g e n c e and c a r e e r plans, r e q u i r e the same amount and the 

same kind o f E n g l i s h ? Would the standard o f E n g l i s h be improved 

i f the E n g l i s h the students d i d l e a r n was of a b e t t e r and more 

u s e f u l q u a l i t y than t h a t which they are c u r r e n t l y l e a r n i n g ? 

Would i t be b e t t e r t o o f f e r i n t e n s i v e and w e l l taught E n g l i s h 

language c l a s s e s i n t h e i r l a t e r s c h o o l y ears t o s t u d e n t s who 
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w i l l c o ntinue t h e i r e d u c a t i o n and who begin to r e a l i z e a r e a l 

need f o r E n g l i s h i n t h e i r p r o s p e c t i v e jobs? 

5.« BECOMHERDATIONS FOE FUTURE RESEARCH 

The present study has c e r t a i n weaknesses i n i t s design, 

such as the non-random s e l e c t i o n of s u b j e c t s , the incomplete^ 

refinement of the t e s t s and s c a l e s , the f a i l u r e to take account 

the teacher v a r i a b l e , e t c . I t would be d e s i r a b l e to r e p l i c a t e 

the present study u s i n g an improved method of sampling, 

thoroughly r e f i n e d t e s t s and s c a l e s , and to conduct i t on a much 

l a r g e r s c a l e i n v o l v i n g a more r e p r e s e n t a t i v e sample of students 

and t e a c h e r s . 

Further, the f o l l o w i n g recommendations are made f o r future 

r e s e a r c h e r s : 

1) As i n d i c a t e d i n L i m i t a t i o n (5) and (6) of S e c t i o n 

1.7, g e n e r a l i z a b i l i t y of the present study i s very l i m i t e d . 

R e p l i c a t i o n of the present study i n other s c h o o l - s u b j e c t 

areas l i k e c hemistry, b i o l o g y , geography, e t c . , i n other 

developing n a t i o n s , and i n other grade l e v e l s i s recommended. 

2) R e p l i c a t i o n of the present study with s t u d e n t s of 

average or below average a b i l i t i e s i s s t r o n g l y recommended s i n c e 

the present r e s u l t s might only be a p p l i c a b l e t o s t u d e n t s of 

above average a b i l i t i e s . Students of average or below average 

a b i l i t i e s might encounter d i f f i c u l t i e s when the second language 

i s used as the medium of i n s t r u c t i o n . 

3) L o n g i t u d i n a l s t u d i e s such as the S t . Lambert 

Experiment (Lambert 1972) but f o l l o w i n g the present design 
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du r i n g the whole secondary s c h o o l p e r i o d are recommended. 

T h i s may be g u i t e p o s s i b l e f o r some above-average secondary 

s c h o o l s i n Hong Kong s i n c e t h e changeover of s t u d e n t s there 

i s q u i t e low. 1 The only t r o u b l e i s how to get two e q u i v a l e n t 

groups of s u b j e c t s at the beginning of secondary s c h o o l . T h i s 

w i l l not be too d i f f i c u l t i f the M i n i s t r y o f Education i s 

w i l l i n g to h e l p . 

4) To co n f i r m the i m p l i c a t i o n s mentioned i n S e c t i o n 5.3.1, 

another l o n g i t u d i n a l study i s recommended. As suggested above, 

students would be randomly assigned t o two groups a t the 

beginning of secondary s c h o o l . One group would l e a r n a l l the 

s u b j e c t s , except E n g l i s h language, through the medium of Chinese 

from grade 7 t o 9 i n c l u s i v e l y . The other group would l e a r n a l l 

the s u b j e c t s , except Chinese language, through the medium of 

E n g l i s h d u r i n g the same p e r i o d . At the end of each year, the two 

groups would be assessed by e q u i v a l e n t t e s t s presented i n 

d i f f e r e n t languages. The Chinese group would write the t e s t s i n 

Chinese and the E n g l i s h group would write the t e s t s i n E n g l i s h . 

At the s t a r t o f grade 10, the two groups would l e a r n a l l the 

s u b j e c t s , except Chinese language, i n E n g l i s h . T h e i r 

achievements i n d i f f e r e n t s u b j e c t areas would be compared at the 

end of grade 10 and 11. T h i s study would be a t e s t of the 

su g g e s t i o n made by Cheng et a l (1973) and o t h e r s . , 

A f t e r a l l , Hong Kong l a c k r e s e a r c h i n many areas of 

ed u c a t i o n , language l e a r n i n g and te a c h i n g , student needs, 

mo t i v a t i o n and a t t i t u d e s . The present study i s j u s t a study 

* O s u a l l y , more than 80% of students s t a y i n the same secondary 
s c h o o l f o r f i v e y e a r s . 
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a f t e r Fa (1975), hoping to i n i t i a t e a c l i m a t e of i n t e r e s t and 

enthusiasm i n r e s e a r c h i n t h i s important but under- c u l t i v a t e d 

a r e a . „ 
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T a b l e 2.1 
128 a. 

I d e n t i f i c a t i o n o f Groups A c c o r d i n g to the Time o f I n t r o 
d u c t i o n o f Second Language f o r Reading and as A 

Medium o f I n s t r u c t i o n 

Grade i n w h i c h second language 
i s f i r s t used as a medium o f 
i n s t r u c t i o n 

Grade i n w h i c h r e a d i n g i n 
the second language s t a r t s 

One Two 

One 
Three 
F i v e 

Group 1 
Group 2 
Group 3 

Group 4 
Group 5 

T a b l e 2.2 

C a t e g o r i z a t i o n A c c o r d i n g t o t h e Research Methods 
Used i n the S t u d i e s 

A r e a o f 
I n t e r e s t 

G e n e r a l 
S t u d i e s 

P r e P o s t 
1970 1970 

B i l i n g u a l 
S c i e n c e 

E d u c a t i o n 

Hong 
Xong 

A f f e c t i v e 
F a c t o r s 

Row 
Sum 

Method o f 
Study: 

Survey ($) 2 0 0 6 1 9 

P o s t hoc 
comparison 

3 0 1 1 2 7 

Experimen
t a l (E) 4 9 6 3 0 22 

Column Sum 18 ,. 7 10 •2 38 
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T a b l e 2.3 

C a t e g o r i z a t i o n A c c o r d i n g to the 
E f f e c t s o f the S t u d i e s 

A r e a o f 
I n t e r e s t 

G e n e r a l 
S t u d i e s 

P r e P o s t 
1970 1970 

B i l i n g u a l 
S c i e n c e 
E d u c a t i o n 

Hong 
Kong 

Row 
Sum 

E f f e c t s : 

U s i n g the 
second 
language as 
the medium o f 
i n s t r u c t i o n 
i s n o t 
d e t r i m e n t a l 

(s+) 

1 5 0 1 7 

U s i n g the 
second 
language as 
the c h i e f 
medium o f 
i n s t r u c t i o n 
and w i t h the 
f i r s t language 
f o r e x p l a n a 
t i o n i s n o t 
d e t r i m e n t a l 
(B+) 

1 1 1 1 4 

U s i n g t h e 
second language 
as the medium 
o f i n s t r u c t i o n 
i s d e t r i m e n t a l 
(S-) 

5 2 3 8 18 

I n c o n c l u s i v e 
( I ) 

2 1 3 0 6 
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T a b l e 2.4 

R e c a t e g o r i z a t i o n A c c o r d i n g to t h e 
E f f e c t s o f t h e S t u d i e s 

Developed Immigrant D e v e l o p i n g 

s+ 4 0 3 
B+ 1 2 1 
S- 1 3 ' 13 
I 1 ' 4 1 

T a b l e 2.5 

C a t e g o r i z a t i o n A c c o r d i n g to the L e v e l s o f 
Samples Used i n the S t u d i e s 

A r e a o f I n t e r e s t 
G e n e r a l 
S t u d i e s 

B i l i n g u a l 
S c i e n c e 
E d u c a t i o n 

Hong 
Kong 

A f f e c t i v e 
F a c t o r s 

Row 
Sum 

L e v e l o f Sample 

C o l l e g e (C) 1 1 "X 1 6 
S e n i o r H i g h (SH) 1 0 2 1 4 
J u n i o r H i g h (JH) 3 2 4 1 10 

P r i m a r y o r 
P r e s c h o o l (P) 13 4 1 0 18 

Not s p e c i f i e d 4 o 0 0 4 



Name 
Number 
o f Items 

H i g h e s t 
Score 

Mean 
Score 

Lowest 
Score 

Standard 
D e v i a t i o n 

Number o f 
I n d i v i d u a l s 

R e l i a b i l i t y 
(Hoyt) 

T e s t (Min.) 
D u r a t i o n 

P r e t e s t 40 17 7.48 1 3.32 176" .50 30 
P o s t t e s t 1 39 30 17.45 3 4.94 176 .69 60 
P o s t t e s t 2 25 22 14.42 5 3.52 176 .60 35 
R e t e s t 30 29 20.34 8 5.05 174 .79 40 
T e s t i n 
Mechanics 41 34 20. 51 5.81 86 .75 60 
T e s t i n 
Atomic 
P h y s i c s 

35 32 23.15 11 4.69 85 . 7 4 3 5 

L i s t e n i n g 
Comprehen
s i o n 

50 37 21.08 9 7.71. 171 .84 40 

E n g l i s h 
S t r u c t u r e 40 33 19.75 6 6.89 174 . 8 5 20 
V o c a b u l a r y 40 25 14.19 6 4.27 174 . 6 1 1 5 

Reading Com
p r e h e n s i o n 31 23 1 3 . 1 6 5 4.81 171 . 7 6 40 
W r i t i n g 
a b i l i t y 40 32 1 6 . 6 6 6 6 . 6 1 173 .82 25 
E n g l i s h 
P r o f i c i e n c y 
T e s t B a t t e r y 

201 138 84.84 32 25.83 174 .94 140 

Tab l e 3J- S t a t i s t i c s on the Achievement T e s t s . 



Name 
So. o f 
Items 

T o t a l 
Score 

H i g h e s l 
Score 

Mean 
Score 

Lowest 
Score 

Zero 
P o i n t 

S t a n d a r d 
D e v i a t i o n 

R e l i a 
b i l i t y 
( K o y t ) 

Items de
l e t e d i n 
a n a l y s i s 

Meaning 
o f H i g h 
Score 

A t t i t u d e toward 
E n g l i s h Speaker 
(ATES) 

3 1 186 139 99.06 56 31 16.22 .89 N i l L i k e 

D e s i r e t o L e a r n 
E n g l i s h (DLE) 6 23 23 15.6 . 9 6 2.76 .46 4, 7 

D e s i r e 
t o L e a r n 

A t t i t u d e Toward 
F o r e i g n Language 
(AT FLO 

7 35 24 15.4 9 7 2.57 .39 N i l D i s l i k e 

Study H a b i t i n 
E n g l i s h 24 1 20 104 78.62 55 24 9.9 .76 N i l 

Good 
H a b i t 

Reading Habit(RH) 

A t t i t u d e t o L i f e 
i n fiong Kong(AlHK ) 10 

15 

70 

14 

63 

7.1 5 

37.84 

4 

20 10 

1.9 

7.68 

.65 

.76 

1 

N i l 

Read mor 
E n g l i s h 

D i s l i k e 

Autho r i t a r i a n i sm 
(AU) 

'13 78 72 53.01 20 1 3 7.93 .71 N i l A u t h o r 
i t a t i v e 

Ethno c ent r i sm(ETK 

C u l t u r a l A l l e 
g i a n c e (CA) 

5 

11 

30 

66 

30 

56 

18.22 

38.29 

5 

20 11 

3.81 

7.09 

.45 

.69 

4 

8 

Ethno
c e n t r i c 
Conser
v a t i v e 

Anomie (ANO) 8 48 44 27.13 1 3 8 6.44 .60 C. ) If 11 D i s l i k e 
Hong Kon 

R a t i n g o f E n g l i s h 
S k i l l s (RES) 9 36 27 14.86 9 9 3.18 .78 N i l 

Good 
E n g l i s h 

S e l f Concept 
o f A b i l i t y (SCAB) 23 115 93 70.26 37 ' 23 10.54 .92 N i l 

P o o r 
A b i l i t y 

T e a c h i n g P e r 
formance (TP) 22 154 128 91.6 51 22 14.1 .75 N i l 

Good 
T e a c h i n g 

T a b l e 3.2. S t a t i s t i c s on the S c a l e s r o 



Name 
No. o f 
Items 

T o t a l 
Score 

H i g h e s t 
Score 

Mean 
Score 

Lowest 
Score 

2 0 
Zero 
P o i n t 

S t a n d a r d 
D e v i a t i o n 

R e l i a 
b i l i t y 
( Hoyt) 

Items de
l e t e d i n 
a n a l y s i s 

Meaning 
o f H i g h 
Score 

SES 11 33 33 26.77 15 9 2.96 .56 N i l Low-

M o t i v a t i o n i n 
P h y s i c s (MIP) 7 21 21 13.93 7 7 2.87 .64 N i l 

H i g h Mo
t i v a t i o n 

D e s i r e t o L e a r n 
P h y s i c s (DLP) 10 39 36 26.05 15 10 3.95 .59 7 

D e s i r e 
t o L e a r n 

Study l i a b i t 
i n P h y s i c s (SEP) 2 2 110 97 69.41 43 2 2 8.94 .67 5,20,21 

Good 
H a b i t 

S t u d e n t s ' 
Knowledge o f 
E n g l i s h (SKE) 

13 65 40 25.96 15 13 5.18 .67 N i l 
Good 
E n g l i s h 

P a r e n t s 1 

Knowledge o f 
E n g l i s h (PICE) 

1 28 24 8.5 7 7 2.54 .84 N i l 
Good 
E n g l i s h 

O r i e n t a t i o n 
toward E n g l i s h 
(OTE) 

7 49 43 32.15 20 7 4.37 .49 8 
L i k e 
E n g l i s h 

A t t i t u d e t o 
E n g l i s h as a 
medium o f 
i n s t r u c t i o n 
(AEMI) 

9 63 63 32.41 13 9 .8.53 .86 N i l D i s l i k e 

M o t i v a t i o n i n 
E n g l i s h (MIE) 7 21 20 13.28 7 7 2.85 .58 N i l 

H i g h l y 
M o t i v a t e 

P a r e n t a l En
couragement (PE) 6 42 29 15.93 6 I 6 4.17 .58 N i l 

D i s 
courage 

Zero p o i n t means the l o w e s t p o s s i b l e s c o r e one can get i n t h e s c a l e . T h i s i s j u s t 
o p p o s i t e t o f u l l s c o r e . 

T a b l e 3. 2 ( c o n t i n u e d ) 
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S c h o o l 
Background V a r i a b l e s A n g l o -

Chinese 
C h i n e s e 

1) Age ( y e a r s ) * Average 1 5 . 3 16.7 
S t a n d a r d d e v i a t i o n 0.8 1.1 

2) Sex Male (N) 66 79 
Female (N) 20 11 

3 ) P l a c e o f B i r t h Hong Kong (N) 82 85 
O t h e r p l a c e s (N) 4 5 

4) D i a l e c t Spoken 
a t Home 

Cantonese (N) 
O t h e r s (N) 

83 82 
8 

5) SES Average 26.86 26.68 
Stan d a r d d e v i a t i o n 2 . 5 3 3.33 

6) Choice o f 
S c h o o l * 

T h e i r own c h o i c e (N) 
Not t h e i r c h o i c e (N) 

47 
38 

1 
40 

7) S • S. E • E • 
C h i n e s e * 

Grade average 
S t a n d a r d d e v i a t i o n 

2.95 
1.01 

4.30 
1.06 

8) S. S. E. E. 
E n g l i s h * 

Grade average 
Standard d e v i a t i o n 

2.91 
0.97 

4.85 
1.35 

9) S • S • E« E • 
M a t h e m a t i c s * 

Grade average 
Standard d e v i a t i o n 

2.54 
0.78 

4.10 
1.28 

T a b l e 4.1 D i s t r i b u t i o n o f S u b j e c t s ( o r S u b j e c t S c o r e s ) on 
9 D i f f e r e n t Background V a r i a b l e s o f the CS and ACS. 

* The d i f f e r e n c e o f the two groups was s t a t i s t i c a l l y s i g n i f i 
c a nt a t the .001 l e v e l . 
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A n g l o - C h i n e s e Chinese 
S c h o o l S c h o o l 

Mean Score 1.18 2.54 

S t a n d a r d D e v i a t i o n 2.65 3.53 

Number o f S u b j e c t s 86 90 

Ta b l e 4,2 Comparison o f P r e t e s t R e s u l t s . 

Components 
o f A p t i t u d e 

(Dependent V a r i a b l e 
f o r MANOVA Study) 

A n g l o - C h i n e s e 
S c h o o l Chinese S c h o o l 

Components 
o f A p t i t u d e 

(Dependent V a r i a b l e 
f o r MANOVA Study) 

Mean 
St a n d a r d 
D e v i a t i o n Mean 

St a n d a r d 
D e v i a t i o n 

M a t h e m a t i c a l Reasoning (MR) 32.0 3.70 26.0 4.60 

A b s t r a c t Reasoning (AR) 32.7 6.30 27.6 7.58 

M e c h a n i c a l Reasoning (MER) 33.7 3.83 30.6 4.30 

S p a t i a l Reasoning (SR) 31.1 5.59 28.2 6.17 
Chinese V e r b a l 
Reasoning•(CVR) 40.3 4.10 33.4 6.62 

Chinese Language Usage (CLU) 36.2 4.31 32.4 5.07 

E n g l i s h Language Usage (ELU) 38.5 5.12 23.0 5.21 

E n g l i s h V e r b a l 
R e a s o n i n g (EVE.) 40.4 4.80 20.8 5.66 

T a b l e 4.3 Comparison o f A p t i t u d e T e s t R e s u l t s o f t h e Two S c h o o l s . 



Dependent V a r i a b l e S c a l e d Weights 

E n g l i s h V e r b a l R e a s o n i n g 46.1 2 

E n g l i s h Language Usage 25.07 
M a t h e m a t i c a l R e asoning 24.52 
S p a t i a l Reasoning- - 2 1 . 3 3 

M e c h a n i c a l R e a s o n i n g 17.35 
Chinese Language Usage - 10.57 
Chinese V e r b a l Reasoning - 5.47 
A b s t r a c t Reasoning- - 1.21 

T a b l e 4.4 V e c t o r o f S c a l e d Weights f o r the V a r i a b l e s i n 
the D i s c r i m i n a n t F u n c t i o n . 

Source o f 
V a r i a t i o n 

d f Sum o f 
Squares 

Sum o f 
Squares 
(due to 
reg.) 

Sum o f 
Squares 
(about 
reg.) 

d f 
( a d j u s t e d ) 

Mean 
Square 

( a d j u s t e d ) 

Treatment 1 487,89 

E r r o r 173 2971.39 492.07 2479.31 165 1 5 . 0 3 

T o t a l 174 3459.28 959.92 2499.35 1 6 6 

D i f f e r e n c e f o r Testing-
A d j u s t e d Treatment Means 20.04 1 20.04 

E = 1 . 3 3 

T a b l e 4.5 ANCOVA T a b l e o f the Two S c h o o l s . 

Treatment 

A n g l o - C h i n e s e S c h o o l 

Chinese S c h o o l 

Means A d j u s t e d Means 

17.42 14.91 

14.08 • 1 6 . 5 1 

S.E. ( A d j u s t e d Means) 

0.76 

0.74 

T a b l e 4.6, Means b e f o r e and a f t e r Adjustment f o r the Two S c h o o l s . 
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V a r i a b l e s ACS (N=86) CS (N=90) t 

1 ) MIP x 1 4 . 1 4 13.72 - 0.97 
S 3.01 2.72 

2) DLP ' I 25.59 26.59 1.67 
S 4.49 3.31 

3 ) SHP X 68.22 70.56 . 1.75 
S 8.93 ' 8.85 

4) TP I 9 1 . 0 0 92.17 0.55 
S 1 5.20 13.03 

• 

C r i t i c a l v a l u e . 9 7 5 t 1 2 0 = 1 « 9 8 ( t w o - t a i l e d ) 

T a b l e 4.7 Comparison o f V a r i a b l e s a f f e c t i n g P h y s i c s Achievement. 

Name o f T e s t 

A n g l o - C h i n e s e 
S c h o o l C h i n e s e S c h o o l 

Name o f T e s t Mean 
N 

St a n d a r d 
D e v i a t i o n 
o f Ra.w 
Score 

Mean 
N 

St a n d a r d 
D e v i a t i o n 
o f Raw 
Score % Score 

Raw 
Score 

N 
St a n d a r d 
D e v i a t i o n 
o f Ra.w 
Score % Score 

Raw 
Score 

N 
S t a n d a r d 
D e v i a t i o n 
o f Raw 
Score 

L i s t e n i n g 
Comprehension 54.44 27.22 86 4.88 32.34 16.17 85 3.46 
E n g l i s h 
S t r u c t u r e 66.03 26.41 86 3.71 37.95 15.18 88 3.92 
Vocabulary- 42.98 17.19 86 2.94 28.85 11.54 88 2.93 
Reading 
Comprehension 53.74 16.66 86 3.00 33.19 10.29 85 2.84 
W r i t i n g 
A b i l i t y 53.78 21. 51 86 4.86 29.90 11.96 87 3.32 

The Whole 
B a t t e r y 54.19 108.99 86 1 3 . 1 8 • 32.45 65.13 88 1 0 . 6 6 

T a b l e 4.8 R e s u l t s on E n g l i s h P r o f i c i e n c y T e s t s . 
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V a r i a b l e s AGS (N=86) CS (N=90) t 

1) SKE 1 27.19 24.68 3.26* 
Q 5.19 5.01 

2) MIE I 12.92 13.63 - 1.66 
S 2.91 .2.75 

3).0TE I 31.97 32.33' - 0.55 
s 3.90 4.79 

4) DIE X 15.71 15.49 . 0.53 
S 2.61 2.91 

5) SHE 1 78.77 78.48 0.19 
S 9.33 10.47 

6) RH X 7.5 6.82 2.40** 
S 1.98 1.78 

•'* S i g n i f i c a n t a t the 0.00 5 l e v e l 
( t w o - t a i l e d ) . 

*-* S i g n i f i c a n t a t the 0.01 l e v e l 

T a b l e 4.9 Comparison o f V a r i a b l e s A f f e c t i n g E n g l i s h P r o f i c i e n c y . 

d f Sum o f Squares Mean Square P - r a t i o p - v a l u e 

R e g r e s s i o n 6 798.6 133.1 14.3 .001 
R e s i d u a l 79 736.4 9.32 

T o t a l 85 1 535.0 

T a b l e 4.10 AN0VA T a b l e f o r t h e M u l t i p l e R e g r e s s i o n A n a l y s i s 
o f the A n g l o - C h i n e s e S c h o o l P h y s i c s Achievement. 



Step No. P r e d i c t o r V a r i a b l e R R 2 ( % ) 2/ • \ 
& ft ( %) F - r a t i o p - v a l u e S t a n d a r d 

E r r o r 
R e g r e s s i o n 

C o e f f . 

1 E n g l i s h S t r u c t u r e 0.42 17.75 17.75 18.13 <.001 0.09 0. 51 

C M e c h a n i c a l 
R e asoning 0. 58 33.99 16.24 20. 41 < .001 0.09 0.49 

V. 
J D e s i r e to l e a r n 

P h y s i c s 0.65 42.41 8.42 11 .99 < .001 0.08 0.20 

4 S e l f Concept o f 
A b i l i t y 0.68 • 4 5 . 6 1 3.20 4.76 <.05 0.04 - 0.09 

5 Chi n e s e V e r b a l 
R e a s o n i n g 0.70 49.05 3.45 5.41 < .025 0.09 - 0.28 

6 C h i n e s e Language 
Usage 0.-72 52.03 2.97 4.90 < .05 0.09 0 . 1 9 

C o n s t a n t Term o f the R e g r e s s i o n E q u a t i o n = - 7 . 1 6 

T a b l e 4.11 Summary T a b l e o f Stepwise M u l t i p l e R e g r e s s i o n A n a l y s i s f o r the P h y s i c s 
Achievement o f the An g l o - C h i n e s e S c h o o l as C r i t e r i o n V a r i a b l e . 



d f Sum o f Squares Me ai l Squares P - r a t i o p - v a l u e 

R e g r e s s i o n 4 5489.7 3 1 3 7 2 . 4 3 1 1 . 9 9 < . 0 0 1 

R e s i d u a l 81 9275. 1 4 1 1 4 . 51 

T o t a l 85 14764.87 

T a b l e 4 . 1 2 ANOVA Table f o r the M u l t i p l e R e g r e s s i o n A n a l y s i s 
o f the Anglo-Ohinese S c h o o l , E n g l i s h P r o f i c i e n c y 
as the Dependent V a r i a b l e . 

Step No. P r e d i c t o r V a r i a b l e R R 2 ( ? o ) AR 2 0 0 P - r a t i o p - v a l u e S t a n d a r d 
E r r o r 

R e g r e s s i o n 
C o e f f . 

1 S e l f Concept o f 
Academic A b i l i t y 0 . 4 6 21.03 21.03 22.37 < .001 0.12 - 0,37 

2 Chinese Language 
Usage 0 . 5 4 28.62 7.59 . 8.83 < .005 0.30 0.58 

3 M o t i v a t i o n a l 
I n t e n s i t y i n 
E n g l i s h 

0. 58 33*85 5.24 6.49 < .025 0.43 1.21 

4 Chinese V e r b a l 
Reasoning 0 . 6 1 37.18 3.33 4.29 < .05 0.32 0 . 6 5 

Constant Term o f R e g r e s s i o n E q u a t i o n = 71.57 

T a b l e 4.13 Summary T a b l e o f Stepwise M u l t i p l e R e g r e s s i o n f o r the A n g l o - C h i n e s e 
S c h o o l s , E n g l i s h P r o f i c i e n c y as t h e C r i t e r i o n V a r i a b l e . 
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Background V a r i a b l e s C l a s s 1 C l a s s 2 

D Age ( y e a r s ) * Average 15.49 15.21 
S t a n d a r d d e v i a t i o n 0 . 6 1 0.68 

2) Sex Male (N) 35 3 1 

Female (N) 8 12 

3) P l a c e o f B i r t h Hong Kong (N) 40 42 
O t h e r p l a c e s (N) 3 1 

4) D i a l e c t Spoken Cantonese (N) 43 41 
a t Home Ot h e r s (N) 0 2 

5) SES Average 26.93 26.79 
Sta n d a r d d e v i a t i o n 2 . 6 1 2.48 

6) Choice o f T h e i r own c h o i c e (N) 23 24 S c h o o l Not t h e i r c h o i c e (N) 19 18 

7) S # 3 • jii % IS« Grade average 3.02 2.88 
Chinese S t a n d a r d d e v i a t i o n 1 .06 0.96 

8) S. S. E_. E. Grade average 3.09 2.71 
E n g l i s h " S t a n d a r d d e v i a t i o n 1.07 0.83 

9) S. S. E. E. Grade average 2.67 2.45 
Mathematics Standard d e v i a t i o n 0.81 0.80 

T a b l e 4.14 D i s t r i b u t i o n o f S u b j e c t s on 9 D i f f e r e n t Background 
V a r i a b l e s o f t h e Two C l a s s e s . 

* The d i f f e r e n c e o f the. tv/o c l a s s e s v/as s t a t i s t i c a l l y 
s i g n i f i c a n t a t the 0.05 l e v e l . 



Components o f 
A p t i t i l d e 

(Dependent V a r i a b l e 
f o r MANOVA Study) 

C l a s s 1 C l a s s 2 Components o f 
A p t i t i l d e 

(Dependent V a r i a b l e 
f o r MANOVA Study) Mean 

St a n d a r d 
D e v i a t i o n Mean 

Stan d a r d 
D e v i a t i o n 

M a t h e m a t i c a l 
R easoning 3 2 . 2 3 3 . 5 6 3 1 . 8 6 3 . 8 8 

A b s t r a c t R e a soning 3 1 . 9 5 7 . 1 8 3 3 . 3 7 5 .26 

M e c h a n i c a l Reasoning 3 4 . 2 6 3 . 6 5 3 3 . 0 7 3 .96 

S p a t i a l R e a soning 3 1 . 1 9 5 .95 3 1 . 0 5 5 .28 

C h i n e s e V e r b a l 
R easoning 4 0 . 4 9 4 . 5 0 4 0 . 1 6 - 3.71 

Chinese Language 
Usage 3 5 . 6 3 4 . 1 8 36 .81 4.41 

E n g l i s h Language 
Usage 3 7 . 5 8 4 . 79 3 9 . 4 2 5 .33 

E n g l i s h V e r b a l 
R easoning 3 8 . 8 4 4. 6 6 4 2 . 0 5 4 . 4 3 

T a b l e 4 . 1 5 A p t i t u d e T e s t s R e s u l t s o f the Two C l a s s e s . 

Dependent V a r i a b l e S c a l e d Weight 

.English V e r b a l Reasoning 2 8 . 6 1 

Chinese V e r b a l R e a soning - 1 5 . 6 8 

M e c h a n i c a l Reasoning - 1 3 . 5 4 

S p a t i a l R e a soning - 1 1 , 0 4 

A b s t r a c t Reasoning 9 . 9 3 

M a t h e m a t i c a l R e a s o n i n g - 9 . 4 7 

C h i n e s e Language Usage 8 . 9 3 

E n g l i s h Language Usage - 1 .89 

T a b l e 4 . 1 6 V e c t o r o f S c a l e d Weights o f V a r i a b l e s i n t h e 
D i s c r i m i n a n t F u n c t i o n f o r the Two C l a s s e s . 
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Source o f 
V a r i a t i o n 

d f Sum o f 
Squares 

Sum o f 
Squares 
(due to 
reg.) 

Sum o f 
Squares 
(about 
reg.) 

d f 
( a d j u s t e d ) 

Mean 
Square 
( a d j u s t e d 

Treatment 1 40.48 
E r r o r 84 2680.98 753.41 1927.57 76 25.36 
T o t a l 85 2721.46 787.79 1933.67 77 

D i f f e r e n c e f o r T 
Treatment Means 

e s t i n g A d j u s t e d 
6.09 1 6.09 

E=0.24 

T a b l e 4.17 ANCOVA T a b l e o f t h e Two C l a s s e s L e a r n i n g M e c h a n i c s . 

Treatment 

B i l i n g u a l C l a s s 

E n g l i s h C l a s s 

Means [Adjusted Means 

19.84 
21.21 

20.23 

20.82 

S.E. ( A d j u s t e d Means) 

0.81 

0.81 

Ta b l e 4.18 Means b e f o r e and a f t e r Adjustment f o r the Two 
C l a s s e s L e a r n i n g M e c h a n i c s . 
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Source o f 
V a r i a t i o n 

Treatment 

E r r o r 

T o t a l 

d f 

1 

84 

85 

Sum o f 
Squares 

3 5 . 1 7 

1295.59 

1330.76 

Sum o f 
Squares 
(due to 
reg.) 

370.26 

376.62 

Sum o f 
Squares 
(About 
reg.) 

92 5.32 

954.14 

d f 
'(adjusted) 

76 

77 

Mean 
Squares 

( a d j u s t e d ) 

12.18 

D i f f e r e n c e f o r T e s t i n g A d j u s t e d 
Treatment Means 28.82 1 28.82 

F=2.37 

Ta b l e 4 . 1 9 ANCOVA T a b l e o f the Two C l a s s e s L e a r n i n g Atomic 
P h y s i c s . 

Treatment Means A d j u s t e d Means S.E. ( A d j u s t e d Means) 

E n g l i s h 22.77 22.77 0.56 

C h i n e s e 24.05 24.05 0.56 

T a b l e 4.20 Means b e f o r e and a f t e r Adjustment f o r t h e Two 
C l a s s e s L e a r n i n g Atomic P h y s i c s . 
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3 . 1 ^Statement o f the s p e c i f i c problems and r e s e a r c h h y p o t h e s i s j 

3 . 2 
S e l e c t i o n o f s u b j e c t s 

3 . 3 Check on the c o m p a r a b i l i t y o f the ACS and CS groups 

3 . 5. 

3 . 6 

3 . 7 

Comparison o f p h y s i c s achievement betv/een CS and ACS groups 

R e l a t i o n s h i p 
p h y s i c s achie 
E n g l i s h p r o f ] 
t h e ACS grou] 

between 
^vement and 
L c i e n c y o f 

R e l a t i o n s h i p between 
E n g l i s h p r o f i c i e n c y and 
s e l e c t e d f a c t o r s o f the 
ACS group 

3 . 8 . 1 Comparison o f p h y s i c s 
achievement between t h e 
two c l a s s e s i n t h e ACS 
group (Study No. 1 : 
E n g l i s h and B i l i n g u a l 
i n s t r u c t i o n ) 

3 . 8 . 2 Comparison o f p h y s i c s 
achievement between the 
two c l a s s e s i n the ACS 
group ( s t u d y No. 2 : 
Chinese and E n g l i s h 
i n s t r u c t i o n ) 

Ch. 4 R e s u l t s and a n a l y s i s 

Ch. 5 C o n c l u s i o n and recommendation 

P i g . 3 . 1 Schematic C h a r t o f the R e s e a r c h D e s i g n 



Mean 
Score 

F i g . k.l Aptitude P r o f i l e of the Two Schools 





148 

VOLUME I I 



APPENDIX 1 

THE PRETEST 
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3 . MIHG KEI •CXK&SKB 
:'ix>m k POTSICS TEST 

A1» wheaiOY&r the centree of the sm, tnooa and earth are in a 
straight line (in that order): 

I. none part of the earth must be in the moon's 
umbra 

H there i s a total eclipse of the sun visible 
from somewhere on the earth 

" i l l part of the earth is in the moon's penumbra • . 
Which of the above statements is/are true? 
A. 1 only B. XT only 

\C, III only D. I andvII only . . ' 
E. I, II and HI 

A2. The effect of increasing the diameter of the pinhole in 
' the pinhole camera ie 

A« increased sharper B. reduced sharper 
C. increased unchanged D. reduced blurred 

(J£» increased blurred 
A?. We can see the image of ourselves in the plane mirror but 

not on a plane sheet of white paper because 
A. white paper absorbed a l l the light energy falling on -= -

i t . " " 
vBi white paper i s too rough to give regular reflection. 
C. Tftiite paper transmitted nearly all the light falling 

on i t . 
D. the coefficient of white paper i s unknown. 
E. the image formed in white paper is virtual. 

35ie rays H and X diverging from a point source S are reflected 
from a plane mirror MM'. The reflected rays X and T will now 
diverge at an angle of 
A. 754° <B. 15° 
C. 50° D. *t0° 
E. 75° 

A5. Which of the following mirrors can give an image (real or 
virtual) of the same size as an object irhich i s not in contact 
with the mirror? 

" I ulane mirror 1 
H convex mirror -
HI concave mirror 

A. 1 only B. I l l only 
C. I and H only ^ I and III only 
E. I, n and HI 

A6. If on object i s placed 20 cm from a convex mirror of focal 
length 20 cm, the image formed by the mirror wiH be 
A. magnified. 
B. real and inverted. 3 -
(Ci diminished and upright. 
D. between the object and the mirror. 
E. at infinity. 



POEM k . PHYSICS TEST - 2 - 151 

A 7 . (i) 1 - 1 
•I -4-

( i i ) 

( i i i ) c\ 
The above diagrams sliop a parallel beam of l i g h t entering 
from one medium to another. Which of the bean t a l l emerge 
as converging rays i n the above 3 cases. 

A. 
C. 
E. 

i only 
i i i only 
i raid i i i 

B. i i only 
i and i i 

I 

III 

Says from a point source at 
S are reflected by a concave 
mirror H and converge to a 
point F as shown i n the 
diagram above. I f v/e wish to 
obtain a paral lel bean of 
l i g h t after reflection v/e 
could 

move the mirror M furthsr away from S 
move the mirror M nearer to.S 
keep the Gource at S and replace mirror M by 
a euitably chosen concave mirror of shorter 
focal length 

H only 
I and III only 

.19. 

A. I Only ( 
C. I l l only 
E« II.and III only • 

T/hen a hoaffi of monochromatic yellow light pass from a i r to 
glass, there must be a change the . . . 

•% speed p.t whi-h t?ie l ight travels \ 
i i directions o- p: opagation of the l ight wave 

i i i frequency of the light wave j 

- C. 
E. 

i 

i ^ i 
i , i i ana 

B. 1 . 1 

i i and i i i 

A10. Total internal reflection cs.-i occur at a surface of 
separation betvreen a dor.se medium A and a rare medium B only 
when 

' I the r=y travels from A-towards B 
<[I the aa&Lo of incidence; i s greater than the 

c r i t i c a l aiglo 
H I the refractive index fox- light travel l ing - - • 

from A to B 1c greater thau 1 
Which of the above statements is/are correct? 

A. 
E. 

Ml. 

I only 
i i H only 
I , n and III 

B- II only j 
I I , III-only 

A rtgr of l i g h t coming from point 0 i n a clear l i q u i d 
approaches the surfaca, i s shown by ray OQ making an angle 
with the normal wfcioh i s less than the c r i t i c a l angle. 
After meeting the carfaco, the ray w i l l continue along the 
path or paths 
A. QX only B. QY only 
p. QZ only D. ' QX and QtZ . 

QY and OZ 
Cont'd. 

3 2 2 
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-112. 
i 

y 
- -3, 

A13. 

/. black spot at X inside a block of glass i e obssrved from the 
point Y. 2ho icsrge oi' X appears to be 

/.. betv/cen V/ and ii. B, between Z and X. 
.C. at X. between X and V. 
E . between V and Y. w " 

Tha angle of ir.ciden-.-.p cf a ray of l i g h t on a l i q u i d i s h^>° and 
i t s angle of r-fi-r.r.ti."r. i s 3C°. What i s the c r i t i c a l angle for 
the liquid? 

C. h5c 

E. 75° 

I orJy 

A15. 

A. 
C. 
E. 

A16. Which of t:.c fj21o<.-in,5 
th-3 eye-rd ice? 

A. Ce-jpound oicrosu'pe 
C. pricr. bir.ocul?j.-
E . Galilean t^i-.•scone 

B. 30 

D. 60° 

The fish i n the above diagram 
vd.ll appear to th_- observer to 
be 

.- I shorter than i t 
actually i s 

II longer thrn i t 
actually i s ^ H 1 ^ 

III nearer to the • • 
observer 

IV further av.'ay from • 
the observer 

B. I l l only 
D. I end IV only 

The diagram shows a t h i n -
walled prism f i l l e d with r-ir. 
The air prism ie /immersed i n 
water. .'. ray of l ight i s 
incident along the l ine PO. 
Along which lino the dii-oction 
of the l ight emerges . . . 

& 2 

r..iv<: optical instrument use concave Ions as 

B. prism monocular ' 
D» t e r r e s t r i a l telescope 

? 

A17. An object i s rlcicM tot.veer, a concave lens and its^'focal point. 
What is tho nstuiv of t:.e Iraje produced? 

A. Ilagnifiju, v i r t u a l and erect 
B. Kagnific-d, r-'-jJ'. end inverted 
C. DiniLni ih^d. re.-iL and inverted ' 
D. Disdnisliecl, v i r t u a l and erect 
E . No inc-.̂ -o i s produced by the arrangement 

Cont'd 
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FORM k PHYSICS TEST 

Al8. 

With a lens r.t X, a r e a l , inverted and cagnified image of the 
illuminated pin i s - seen on the screen. When the lens i s moved to 

• position Y, m image of the pin i s seen again. This image v d l l 
be 

Qfr r e a l , invcrt-jd and diminished 
B. r e a l , invertjd and magnified 
C. r e a l , crsct and magnified 
D. r e a l , erect and diminished 
E. v i r t u a l , erect and magnified 

2 

A19. A parallel bean of rays after 
passing through a' converging lens 
L converges to a point F. I f 
the lens i s now completely 
surrounded by a clear l i q u i d 
having the same refractive index 
as the lens, ycu wouldjexpect the 
beam to 

A. 
B. 
C. 

E . 

converge to the point X. 
converge to tje point F as before, 
converge to the point Y. 
emerge- as a p a r a l l e l beam, 
divurge fron the point Z. 

A20. 

r e a l , 10 
r e a l , 15 
v i r t u a l , 
v i r t u a l , 

ca balow the axis 
cm below the axis 
15 cm belov; the axis of the lens. 
15 cn above the axis of the lens. 

B 
C 
D 

E. v i r t u a l , 10 ca above the axis of the lens. 

A real image I of an object i s 
formed by a convex lens, locate 
at a distance of 25 cm from the 
lens. I f a plane mirror incl ine 

at 45° i n the axis of the Ions 
i s placed at a distance of 15 cn 
from i t , as shemi i n the diagram 
above. What vd.1'1 be the nature 
and position of the f i n a l imago 
formed, 

of the lens. 
of the lens. -

A21. 

Two paral lel rays of l ight pass through a box containing a piece 
of glass and emerge as shown. 

II CO a.) > [ 
Which of the above pieces of glass could produce this result? 
A. I only B. II only 
C. I l l only • D. IV only | 

<̂ 3j either II or IV 

Cont'd 



A22. Short-sight can be "T BECAUSE the image, seen through a ~ 
corrected by using a concave lens appears to bo 
suitable concave lens. closer than the object. 

(correct explanation) 
(irrelevant or wrong explanation) 

fa True True 

•>s. True True 

c. True False 
D. False True 
E . False False 

A 2 3 « The reason vihy a rainbow has several colours i s that 

(Ai the refractive indices for colours i n white l ight are • 
- / not quits i d e n t i c a l . 

*B, a l l cf the colours i n sunlight have the same refractive 
index. 

C. the- different colours i n sunlight have travelled from 
the mm at the- 6ame velocity. :> 

D. the different colours i n sunlight have travelled from 
the sun at different velocity. 

E. the c r i t i c r l angle for different colours i s always the 
same| regardless of the colour. 

A2*t. . A red disc i s placed on a green grass ground and i s then 
. illuminated with coloured light given bSlou, vAdch could aako 

the disc in-distinguishable from i t s background . . . 

A. red B. white 
C. green 4> blue 
E . magenta 

A25. Red and blue f i l t o r s are placed directly i n the p^th of white 
l i g h t . What i s tho colour of the l ight coming through? 

A, magontr. ' 
B, white 
C, yellov; 
D, green 

J 3 i black (no l i g h t pass through) 

A26. Which of the- following w i l l affect the velocity of sound i n air? 

I the frequency of sound 
II tho loudness of sound 

• III the temperature of the a i r 

A. I only B. II only 
III only D. I , II and III 

E , none of tho above 

A 2 7 » Which of the- following w i l l occur at a-displacement node of the 
longitudinal v/av- sr.t up i n an a i r column? 

A. Maximum variation i n pressure and maximum displacement 
of a i r particles 

/Sj Maximum variation i n pressure but no displacement cf a i r 
particles 

C. Moderate variation i n pressure and moderate displacement 
of a i r particles / 

D. No change i n pressure but maximum displacement of a i r 
particles 

E . No changj i n pressure and no change i n displacement of 
the a i r particles, 

A 2 8 . fjj JL J} A H A JTj 
The closed pipe shown i s 0.9 m long and contains a stationary 
sound wavo vdth nodes N and antinodes A at the position shown. 
The wave length of the sound 1 B . 

A. 0.9 m " ' • @> 0.6. m 
C. 0, l:5 n _D. 0.3 m 

. E . 0.15 n 
Cont'd 
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/ 

/ 

y a 
y 
/ — ••• • •> 

Th.e velocity of sound i n a i r i s jM> m/s. An electronic v/histle, 
situated Z<h m from a vert ical wall, sounds sharply from 
t = Os to t = 0,k- s only. A sound recorder (which draws an 
amplitude time graph) i s started at the same moment as the 
whistle. The graph obtained i s : 

" l 0.7 o ' i C . A - «>i cl o l D.S 

k 

B 

C 

•—A 
I •• i 

. 1 

. V 

A / .. .. 1 •• . 
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• v V' 
.i 

\ • >.!,' \ / 

J A ^ 
'1 t \ ( 1 

r \\ 
**\ • i v 

V V j \ / \ 

1 \ A / V ; 
J -j i - ' 

1 A i - •• -
... i . ; • i 

3 

A30. A loudspeak.-;:.'- i s cirlttlng sound waves of frequency 500 Hz towards 
a solid v.'-j-l. On nn-.ing a microphone between the loudspeaker and 
the wall, i i i s fo.v-id thet there are positions of maxinuL! 
loudness at recailar- spacei intervals of 0 , 3 m. Y.'e can deduce 
from t h i s th:.t the ''av ,-Xcr.frth of the note i s 

• A. 0 . 5 a 0 .6 m ^ $ 
C. 0.66 a D. 1.2 m 
E . impcsci ::ie to ct-loalate ';• 

The aScve diagram diows a disc siren; the 
pitc':: emitted by this disc w i l l depend on 

1 the number of holes i n the disc 
I I the distance of the holes from the 

axle of the disc 
II1. ihv r.v.tfjer of revolutions the disc 

cor:.s through .per second 

A33. 

/ 1 

E . 

II only 
I and I I " <.n> 
I, II and I I I 

i B . / ' I and II only 
• C. II and III only 

A32. Two loudspeakers X .a rree/cast the same pure note. Th- sound 
from loudspeaker X i.r. lender than that from loudspeaker Y. The 
sound v/aves produced by X •' 

A. have higher freqv.orc;.* than th'. se by Y / 
B. have lcr.gsr ways length than those by Y | i 
C. have ehbrfcor• wavr loas'-h thar those by Y 

have greater amplitude tnan those by Y. 
E . travel fast---.- than those by Y 

With respect to a sou:>c nave, 
I the pitch expends on frequency 

II the quriity depends on velocity :_. * 
. I l l the loudness depends cn amplitude •'•'.>" 

Which of the above ptateraeirts is/are correct? 
A. I orily • B. U only _ 

•''C. I l l only D. I and II only J ~ 
(E. I and I I I on.\v ' . 

Cont'd 
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A2̂ . 

A55. 

A 3 6 . 

A37. 

A38. 

A39. 

/mote Bounded cn a vi o l in BECAUSE 
i s . r i c h e r i n harmonics than 
the same noto produced by a 
tuning fork 

a v i o l i n sets more air i n 
vibration than a tuning . 
fork 

True 
True 
False 
True 
False 

(Correct explanation) 
(Wrong or irrelevant explanation) z. 

it the other i 6 When tho air i n a tube closed at one end and open 
made to vibrate, i t has 

A. an aitinode at the closed end 
B« an antinodo exactly at the open end 
C. maxiiiiUE amplitude halfway along i t s length 

, D. the frequency of any strongly vibrating tuning fork 
placed noar the open end 

Ŝ, a node at the closed end 

The sound i n air caused by the vibrating string must . . . 

i havo sane frequency as the stationary -/ave 
i i have the same wavelength as the stationary wave / 

i i i also be a stationary wave ^ 

jyhich of tho above statements is/are correct? 
Q). 1 B. 2 

C. 3 P. 1 and 2 only 
S. a l l 

Sound i s produced by pouring water into a resonance tube closed 
at one csnd. As the tube f i l l s , i t i s found that 

.' I tli;.- velocity of the sound produced remains constant 
II tho pitch of the sound produced becomes lower and 

lower 
, III tho pitch of the sound produced becomes higher and 

hichor 

B. 
D. 

II only ) 
I and II only 

A. I only 
C. I l l only 

%. I and III only . 

A sonometer wire emits a note of frequency 300 Hz when under a 
tension of 2 kgf. I f the tension i s increased to 8 kgf and the 
length i s kept constant, the frequency of tho note becomes 

A. 75 Hz 
(C. 600 Hz 
E . ^800 Ha 

B. 150 Hz 
D. ,1200 Hz, 

C. 
E . 

An open tube A has a diameter twice than that of mother open tube 
B, but the fuudaaor.Lal length of A i s only half of B. Ncglocting 
the end correction, frequency of the sound emitted by. A w i l l be . . . 

A. k times than emitted by B. (JBS. 2 times than /emitted by B. 
same as D. D. a quarter o$ that emitted by B. 
h a l f of that emitted by B. 

) As i n the. figure, the column of a i r i n the 
ik-ffc 'glass tube i s resonating with vibrc.ting tuning 

fork of unknown frequency. I f the levol i s 
gradually reduced by a distance 1 metro, 
resonance occurs again. From the above 
results only, which of the following can bo 
determined? 

1 
i frequence of the sound emitted by fork 

i i wavelength of the sound emitted by fork 
i i i velocity of sound i a water 

A. 
C. 
E . 

i only 
i i i only 
a l l 

( B. 
"T>. 

END 

i i only 
i and i i only 
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Analysis of content . " R e c a l l Comprehension A p p l i c a t i o n Subtotal 

R e f l e c t i o n by a plane surface 1 2 1 4 

R e f l e c t i o n by a curved surface 1 2 0 3 

R e f r a c t i o n by a plane surface 1 5 1 7 

Lens and o p t i c a l instrument 2 3 3 8 

Dispersion and co l o r 0 3 0 3 

Propagation of sound 2 / 1 2 5 

Quality og sound 3 1 0 " A 

Strings and resonance tube 2 1 3 6 

Subtotal 12 18 10 40 

Judges: Mr. C.C. Wong (B.Sc., Dip.Sys.An., Dip/Ed.) 

Mr H.H. Wong (B . S c , Dip.Ed.) 

Mr. H.C. Au ( B . S c , Dip.Ed.) 
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Teaching Schedule of F.^ Physics (1978) 

Date Period Content Page 

k/S - 0 Pretest on l i g h t and sound. 

6/9 1 Kays and beams of l i g h t , the pinhole P.239-2^ Ch 02l 
camera. 

8/9 2,3 Shadows, eclipses, the nature of light, P.2^1-2^3 
reflection of l i g h t , laws of 
reflection, experiment to verify the 
law of reflection. 

/ 
12/9. h . Parallax, to locate images by no- #.2^4-2^5 

parallax, looking into a plane mirror, 
how the eye sees an image i n a plane 
mirror. 

1̂ /9 5»6 Images formed i n two mirrors inclined P.2h6 
at 90 , kaleidoscope, experiments to 
study image formed in a plane mirror 
and images formed i n two mirrors. 

19/9 7*8 P a r a l l e l mirrors, the periscope, , P.2i+7-2itS 
pepper's ghost, diffuse reflection, ' ; 
experiment to study rotation of 
reflected ray. 

21/9 9 Further explanation on how the eye can P.2^9 
see an image, discussion of exercise. 

25/9 10,11 Principal focus, mirrors of.large P.250-253 Ch.22 
aperture, the focal length of a 
spherical mirror, construction of ray 
diagrams, image formed by a concave 
mirror. 

27/9 12,13 P a r a l l e l beam from curved mirrors, the P.25^-255 
reflecting telescope, experiment to 
measure the focal length of a concave 
mirror. 

29/9 1** Images formed by a convex mirror, P.256-258 
accurate construction of ray diagrams, 
worked example, prove of mirror 

1 1 1 • .formula — + — = — . u v f 
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Date P e r i o d 

3/10 15,16 

5/10 17,18 

9/10 19 

12/10 20,21 

17/10 22 ,23 

23/10 2k. 

25/10 25,26 

27/10 27,28 

C o n t e n t 

M a g n i f i c a t i o n f o r m u l a , m i r r o r f o r m u l a , 
s i g n c o n v e n t i o n , worked examples, 
d i s c u s s i o n o f e x e r c i s e . 

The law o f r e f r a t i o n , t o v e r i f y 
S i n e l l ' s law o f r e f r a c t i o n , r e f r a c t i v e 
i n d e x , g e o m e t r i c a l c o n s t r u c t i o n f o r 
r e f r a c t e d r a y , some e f f e c t s o f 
r e f r a c t i o n , t h e p r i n c i p l e o f 
r e v e r s i b i l i t y o f l i g h t , r e a l and 
a p p a r e n t d e p t h s , r e f r a c t i v e i n d e x 
r e l a t e d t o r e a l and a p p a r e n t d e p t h , 
e x p e r i m e n t t o measure r e f r a c t i v e i n d e x 
by t h e r e a l and a p p a r e n t depth method. 

T o t a l i n t e r n a l r e f l e c t i o n , c r i t i c a l 
a n g l e , r e l a t i o n between c r i t i c a l a n g l e 
and r e f r a c t i v e i n d e x , t h e f i s h ' s eye 
v iew. 

T e s t on Ch . 2 1 and 22 

D i s c u s s i o n o f t e s t , experiment t o 
measure t h e c r i t i c a l a n g l e and r e - j 
f r a c t i v e i n d e x o f a p r i s m . 

P r o o f o f a p p a r e n t and r e a l depth 
f o r m u l a , m u l t i p l e images formed by a 
t h i c k g l a s s m i r r o r , t o t a l i n t e r n a l 
r e f l e c t i o n i n p r i s m s , m i r a g e . 

To s t u d y t h e d e v i a t i o n o f l i g h t by a 
p r i s m , d i s c u s s i o n o f e x e r c i s e 23* 

T e c h n i c a l terms, l e n s e s compared w i t h 
p r i s m s , o p t i c a l c e n t r e o f l e n s , f o c a l 
l e n g t h , a l e n s has two p r i n c i p a l f o c i , 
c o n s t r u c t i o n o f r a y diagrams, 
f o r m a t i o n o f images by a c o n v e r g i n g 
l e n s , images formed by a d i v e r g i n g l e n s , 
s o l u t i o n o f problems by g r a p h i c a l 
c o n s t r u c t i o n . 

Page 

Pc259-263 

P.264-269 ~> 

P.270-271 

P.271 

P.272-273 

P.274-276 

P o 2 7 7 - 2 8 l Ch . 2 4 
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Date Period- Content Page 

31/10 29 Experiment to measure the f o c a l length P.282-284 

2/11 ' 30,31 M a g n i f i c a t i o n , lens formula p r o j e c t o r , P.285-286 

camera, eye. 

6/11 32,33 Defects of v i s i o n and t h e i r c o r r e c t i o n , P.287-290 
compound microscope, angular magnitude 
and apparent s i z e , astronomical 

.telescope, sign conventions, worked 
examples. 

8/11 Jh Discussion of exercise 2k. 7 P.291-293 

1C/ i1 35,36 Newton's experiment with a prism, P.29^-297 Ch»25 
improvement on Newton's o r i g i n a l 
experiment, production of a pure 
spectrum, spectrometer, recombination 
of the colours of the spectrum, colour 
of objects i n white l i g h t , rainbow. 

1V11 37,38 Test on Ch .23 and 2k, 

16/11. 39 Discussion of t e s t . 

20/11 40,4-1 L i g h t f i l t e r s , appearance of coloured P.297-300 
objects i n coloured l i g h t , primary and 
secondary colours, mixture of coloured 
l i g h t s , mixing coloured pigments, 
i n f r a r e d and u l t r a v i o l e t l i g h t . 

22/11 4-2,^3 Sound produced by v i b r a t i o n , sound waves P.329-330 Ch.27 
require a material medium, sound can 
t r a v e l through s o l i d s , v e l o c i t y of 
sound i n water, v e l o c i t y of sound i n 
a i r . 

z 
27/11 Factors which a f f e c t the v e l o c i t y of •P.331-33if 

sound i n a i r , sound waves, Crova's 
d i s c , an experiment on the r e f e c t i o n 
of sound, echoes. 
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Date P e r i o d ' C o n t e n t Page 

29/11 45 E c h e l o n echo, a c c o u s t i c s o f b u i l d i n g s , P«335-339 
a n e c h o i c and sound p r o v e rooms, t o 
measure t h e v e l o c i t y o f sound by an 
echo method echo s o u n d i n g , c l i n i c a l 
and i n d u s t r i a l a p p l i c a t i o n o f u l t r a 
sound, r a d a r . 

30/11 46 P i t c h and f r e q u e n c y , music and noise', P.340-342 Ch.28 
m u s i c a l s e a l e s , m u s i c a l i n t e r v a l s , 
p r o blem o f t u r n i n g a k e y b o a r d 
i n s t r u m e n t . 

1/12 47,48 To measure t h e f r e q u e n c y o f a t u n i n g P.343-346 
f o r k , i n t e n s i t y and l o u d n e s s o f sound, * 
q u a l i t y o r t i m b r e o f a m u s i c a l n o t e , ' 
b e a t s , d i s c u s s i o n o f e x e r c i s e . 

4/12 49 S t a t i o n a r y waves, sonometer. P-347-348 Ch.29 

7/12 50,51 O v e r t o n e s i n a v i b r a t i n g s t r i n g , s t r i n g e d P.349-355 
i n s t r u m e n t , methods o f t u n i n g a 
sonometer t o a t u n i n g f o r k , o t h e r 
f a c t o r s which a f f e c t t h e f r e q u e n c y o f 
a v i b r a t i n g s t r i n g , f o r c e d v i b r a t i o n s ' , 
r e s o n a n c e , r e s o n a n c e t u b e , r e l a t i o n 
between l e n g t h o f a i r column and 
w a v e l e n g t h , s t a t i o n a r y wave i n a 
r e s o n a n c e t u b e , r e s o n a n c e i n open t u b e s , 
o r g a n p i p e s , e x p e r i m e n t s on sonometer 
and r e s o n a n c e t u b e . 

11/12 52,53 P a s t - t e s t on l i g h t and sound. 

Text : A. F. Abbott, Ordinary Level Physics (2 ed.), Heinemann, 1969. 
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1 . A thin converging lens of f o c a l length 4 era forms r. real im?.ge twice 
as' lc.reo as the object. Calculate the distance of the object from the 
le'nB and draw a ray diagram to scale showing how the image i s formed. 

2. L small object i s viewed through a diverging lens (concave lens) held closed 
to the fiye. An imag-e 1 . 5 cm long is formed 2 5 cm from the lone whoso 
focal length i s 40 cm. Find the posit ion of the object and i t 6 s i z e . 

3« ABC i s a tr iangular prism, made of 
plass of refractive index 1 . 5 » in 
which the angle A i s 5 0 ° and the 
ancle B i s 60°. A ray cf l i ^ h t i s 
incident on the face AB with an 
an;.-le of incidence 5 0 ° as the diagram -j 
shown. Cacilate the angle of emc_r~cncc 
and the anp;le of d e v i a t i o n . 

? ( V ^ C i -

Trw<T5Y Trw<T5Y 
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FORM k PHYSICS TEST 

1o A thin converging lens of focal length 5 cm forms a v i r t u a l image 
twice as large as the object* Calculate the distance of the 
object from the lens and draw a ray diagram to scale showing how 
the image i s fcrmed. 

2o A small object i s viewed through a diverging lens (ooncave lens) 
held closed to the eye. An image 2 cm long i s formed 30 am from 
the lens whose focal length is. kO cm. Find the position of the 
object and i t s s i z e 0 

3« ABC i s a triangular prism made of glass of refractive index 5a 

which the angle A is^o° e A ray of l i g h t i s incident on the face 
as shown. Calculate the angle of emergence and the angle of 
deviation of l i g h t . A 

k0 There i s a particle inside a rectangular transparent block* The 
apparent depth of the particle i s 8 cm i f viewed on the side AB. 
The apparent depth i s 6 cm i f viewed on, the side CDo Find the 
refractive index of the block and the distance X shown i n the 

. diagramo A* — ^ ' > p 

a) State the reason of long sight and the method of correction. 
t>) Write down the structural differences and s i m i l a r i t i e s between 

the eye and the camera. 

END OF PAPER 
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Questionnaire No.  

Name • Class 

Date 

I n s t r u c t i o n : The following i s a l i s t of questions which i s aimed to f i n d 

out your background and opinion on c e r t a i n ideas.. This i s not a t e s t . 

There are no r i g h t or wrong answers since people have d i f f e r e n t background 

and opinions. Your answers w i l l be kept c o n f i d e n t i a l and w i l l s t r i c t l y be 

used i n research only. I t w i l l not have any s l i g h t e f f e c t or influence on 

\jou, so please t r y to be as accurate as p o s s i b l e . 

J 
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Section A. Please answer the following questions:. 

1. What i s your age 

2. -Where do you l i v e ? (which d i s t r i c t ) 

3. Which d i a l e c t do you speak at home? 

4. Where were you born? 
/ 

/ 
t i 

5. When did you come to Hong Kong? 

6. What i s your father's occupation? 

7. What kind of career would you l i k e to pursue i n the future? 

.  :) 

8. Do you remember your secondary school entrance examination r e s u l t ? 
Please f i l l i n the grades i f you remember: 

(a) Chinese 
(b) E n g l i s h ..-
(c) Mathematics 
(d) O v e r a l l 

9. Was the present school you are studying among the f i r s t three choice of 
your secondary school entrance examination? ./ 

Yes 
No 

10. How does your t o t a l family income compare with others? 
(a) poor 
(b) below average 
(c) average 
(d) above average 
(e) r i c h 
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11. Indicate which of the following items you have i n your house: 

a) r e f r i g e r a t o r 
b) telephone 
c) car 
d) bathtub 
e) piano 
f) washing machine 
g) colour t e l e v i s i o n 
h) radio-phonograph combination 
i ) a i r conditioner 

12. Does your family have servants? 
a) yes 
b) no 

13. Have you ever had a p r i v a t e tutor? 
a) yes 
b) no 

14. Do you have your own bedroom at home? 
a) yes 
b) ro 

15. Do members of your family o c c a s i o n a l l y leave Hong Kong f o r vacation 
(excluding t r i p to Macau or the Kwangtung province)? 

a) yes 
b) no 

) 
16. Did your mother go to high school? 

a) yes 
b) no -

17. ' Did your mother go to college? 
a) yes 
b) no 

18. Did your father go to high school? 
a) yes 
b) no 

19. Did your father go to college? 
a) yes 
b) no 

20. How many books are there i n your home? 
a) under 100 
b) 100-500 
c) above 500 
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t i o n B. Answer the questions by marking the one best response f o r 

each question. 
Do your parents speak Eng l i s h with you? 

a) , r a r e l y 
b) occasionally 
c) sometimes 
d) often 
e) almost always 

Do your parents teach you En g l i s h at home? 

a) r a r e l y 
b) occasionally 
c ) sometimes 
d) ' often 
e) almost always 

When d i d you s t a r t l e a r n i n g English? 
a) nursery school 
b) kindergarden 
c) grade 1 
d) grade 2 
e) grade 3 or above 

Did you study i n an E n g l i s h primary school? ( i . e . , r e c e i v e i n s t r u c t i o n 
i n English) 

a) yes, since primary one 
b) yes, since primary three 1 

c) yes, since primary f i v e • j 
d) yes, since primary s i x 
e) no 

What was your standard of En g l i s h i n primary school? 

a) poor 
b) below average , 
c) average 
d) above average 
e) good 

What was your standard of En g l i s h i n the past three years i n Secondary 
school? / 

a) poor 
b) below average 
c) average 
d) above average 
e) good 

Do you ask and answer questions i n En g l i s h i n c l a s s (outside E n g l i s h 
language lessons)? 

a) r a r e l y 
b) occasionally 
c ) some time s 

d) often 
e) almost always 
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28. Do you speak i n E n g l i s h t o y o u r f r i e n d s i n c l a s s ? 

a) r a r e l y 
b) occasionally 
c) soaatiiuse 
d) often 
e) a l m o s t a l w a y s 

29. Do y o u speak i n E n g l i s h t o y o u r f r i e n d s o u t s i d e c l a s s ? 

a) r a r e l y 
b) occasionally 
c) sometime s 
d) often 
e) a l m o s t always 

30. U s u a l l y , i n w h i c h l a n g u a g e do you w r i t e l e t t e r s t o y o u r f r i e n d s ? 

a) E n g l i s h , 
b) C h i n e s e 
c) a m i x t u r e o f h a l f C h i n e s e and h a l f E n g l i s h 
d) m a i n l y C h i n e s e , some E n g l i s h 
e) m a i n l y E n g l i s h , some C h i n e s e 

31. When you a r e w a t c h i n g an E n g l i s h movie, do you t r y t o f o l l o w t h e 
spoken d i a l o g u e r a t h e r t h a n r e a d t h e C h i n e s e c a p t i o n s ( t r a n s l a t i o n ) ? 

a) r a r e l y 
b) occasionally 
c) same times 
d) often 
e) a l m o s t a l w a y s ^ 

32. Do you l i s t e n t o t h e r a d i o programme b r o a d c a s t on t h e E n g l i s h c h a n n e l ? 

a) r a r e l y 
b) occasionally 
c) sometime s 
d) jpften 

. e) a l m o s t a l w a y s 

33. Do you watch E n g l i s h t e l e v i s i o n programmes? 

a) r a r e l y / 
b) occasionally / 
c) sometimes 
d) often 
e) a l m o s t always 



S e c t i o n C. Answer the q u e s t i o n s by marking t h e one b e s t r e s p o n s e f o r 
each q u e s t i o n . 

34. Do y o u r p a r e n t s speak E n g l i s h w i t h t h e i r f r i e n d s ? - ' 

a) n e v e r 
b) sometimes 
c) o f t e n 
d) . always 

35. Dp y o u r p a r e n t s use E n g l i s h i n t h e i r j o b s ? 

a) n e v e r 
b) sometimes 
c) o f t e n , 
d) always 

36. Do y o u r p a r e n t s r e a d E n g l i s h books, newspapers, or magazines? 

a) n e v e r 
b) sometimes ' 
c) o f t e n v 

d) always 

37. Do y o u r p a r e n t s w r i t e E n g l i s h l e t t e r s ? 

a) n e v e r 
b) sometimes 
c) o f t e n 
d) always 

38. Do your p a r e n t s watch E n g l i s h t e l e v i s i o n programmes? 

a) n e v e r 
b) sometimes 
c) o f t e n 
d) always 

39. Do y o u r p a r e n t s l i s t e n t o the r a d i o programmes b r o a d c a s t on t h e 
E n g l i s h c h a n n e l ? 

a) n e v e r 
b) sometimes 
c) o f t e n 
d) always ; 

/ 
40. When you meet d i f f i c u l t i e s w h i l e d o i n g your homework i n E n g l i s h , c a n 

y o u r p a r e n t s h e l p you w i t h t h e language? 

a) n e v e r 
b) sometimes 
c) o f t e n 
d) always 



_L i^J 

Section D. The following i s a l i s t of eight reasons frequently given by 
people f o r studying E n g l i s h . There are no r i g h t or wrong 
answers since many people have d i f f e r e n t opinions. Please 
read each reason c a r e f u l l y and i n d i c a t e the extent to which 
i t i s d e s c r i p t i v e of your b e l i e v e about studying E n g l i s h . Use 
the f o l l o w i n g scale as a d e s c r i p t i o n of your b e l i e v e : 

Neutral 
Strongly S l i g h t l y or S l i g h t l y Strongly 

- disagree: Disagree: Disagree: Neither: Agree : Agree: Agree 
1 . 2 3 4 5 6 7 

4 1 . I t w i l l help me to understand be t t e r the En g l i s h people and t h e i r way 
of l i f e . 1 2 3 4 5 6 1_ 

4 2 . I t w i l l enable me to gain good fr i e n d s more e a s i l y among E n g l i s h -
speaking- people. 1 2_ _3 h_ 5_ j5 1_ 

4 3 . I t should enable me to begin to think and behave as the English do. 
1 2 3 4 5 6 7 

4 4 . I t w i l l a l l l o w me to meet and converse with more and v a r i e d people. 
I 1 1 A 1 ± 1 

4 5 . I think i t w i l l some day be u s e f u l i n getting a good job. 1 2_ _3 

A 1 i z 
4 6 . One needs a good knowledge of at l e a s t one fore i g n language to merit 

s o c i a l r e c o g n i t i o n . 1 J2 4_ _5 6> . ]_ 

kl. I f e e l that no one i s r e a l l y educated unless he i s f l u e n t i n the 
Eng l i s h language. i ^ J ^ A A A Z • ' I • 

4 8 . I need i t In order to f i n i s h secondary school. 1 2^ j3 ^ 5_ 6̂  T_ 



49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 
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Section E. The purpose of t h i s questionnaire i s to measure the meaning' oi 

c e r t a i n topics and concepts to various people by having them 
judge the meanings against a s e r i e s of d e s c r i p t i v e s c a l e s . The 
r i g h t -answer i s what these things mean to you. Sometimes you 
may f e e l as though you have had the same item before on the t e s t . 
This w i l l not be the case, so do not look back and f o r t h through 
the items. Do a separate and independent judgement. 

Work at f a i r l y high speed through the items. Do not worry over 
i n d i v i d u a l items. It i s your f i r s t impressions, the immediate 
f e e l i n g s about the items, that we want. What do you f e e l about 
USING ENGLISH AS A MEDIUM OF INSTRUCTION IN SECONDARY SCHOOLS ? 

Neutral 
or 

Very Quite S l i g h t l y Neither S l i g h t l y Quite Very  

Good 

B e n e f i c i a l 

Wise 

Agree 

F l e x i b l e 

F a i r 

Important 

Adequate 

D i f f i c u l t 

- Bad 

Harmful 

- F o o l i s h 

- Disagree 

- Nonflexible 

Unfair 

- Unnecessary 

- Inadequate 

- Easy 
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S e c t i o n F. Answer t h e q u e s t i o n s by marking t h e one b e s t r e s p o n s e f o r each 

q u e s t i o n . 

58. I would s t u d y a f o r e i g n language i n s c h o o l even i f i t were not r e q u i r e d , 

a) d e f i n i t e l y 
b) p r o b a b l y 
c) p o s s i b l y 
d) p r o b a b l y n o t 
e) d e f i n i t e l y n ot 

59. I would e n j o y g o i n g t o see f o r e i g n f i l m s i n t h e o r i g i n a l l a n g u a g e . ' 

*> a) some ••> 
b) n o t much 
c) q u i t e a b i t 
d) n o t a t a l l 
e) a g r e a t d e a l 

60. Our l a c k o f knowledge o f f o r e i g n l a n g u ages a c c o u n t s f o r many o f o u r 
p o l i t i c a l d i f f i c u l t i e s a b r o a d . 

a) s t r o n g l y d i s a g r e e 
b) d i s a g r e e 
c) d o u b t f u l 
d) a g r e e 
e) s t r o n g l y a g r e e 

61. I want t o r e a d t h e l i t e r a t u r e o f a f o r e i g n language i n t h e o r i g i n a l . 

a) s t r o n g l y a g r e e ; • 
b) d o u b t f u l ' 
c) agree 
d) s t r o n g l y d i s a g r e e 
e) d i s a g r e e 

62. I w i s h I c o u l d speak a n o t h e r language p e r f e c t l y . 

a) a g r e a t d e a l 
b) q u i t e a b i t 
c) some 
d) n o t much 
e) n o t a t a l l 

• •' / 
63. I f I p l a n n e d t o s t a y i n a n o t h e r c o u n t r y , I would make a g r e a t e f f o r t 

t o l e a r n the language even though I c o u l d g e t a l o n g i n C h i n e s e . 
a) d e f i n i t e l y n o t 
b) p r o b a b l y n o t 
c) p o s s i b l y 
d) p r o b a b l y 
e) d e f i n i t e l y 

64. Even though Hong Kong i s r e l a t i v e l y f a r from c o u n t r i e s s p e a k i n g o t h e r 
l a n g u a g e s , i t i s i m p o r t a n t f o r t h e C h i n e s e t o l e a r n f o r e i g n l a n g u a g e s . 

a) s t r o n g l y a g r e e 
b) a g r e e 
c) d o u b t f u l 
d) d i s a g r e e 
e) s t r o n g l y d i s a g r e e 



191 
S e c t i o n G. . The f o l l o w i n g s t a t e m e n t s a r e ones w i t h which some p e o p l e a g r e e , 

and o t h e r p e o p l e d i s a g r e e . There a r e no r i g h t o r wrong answers 
s i n c e d i f f e r e n t p e o p l e have d i f f e r e n t o p i n i o n s . P l e a s e 
i n d i c a t e y o u r agreement o r d i s a g r e e m e n t by w r i t i n g , o n the l i n e 
p r e c e d i n g each sta t e m e n t t h e number from the f o l l o w i n g s c a l e 
w hich b e s t d e s c r i b e s y o u r f e e l i n g s : 

+1 s l i g h t s u p p o r t , agreement 
+2 moderate s u p p o r t , agreement 
+3 s t r o n g s u p p o r t , agreement 
-1 s l i g h t o p p o s i t i o n , d i s a g r e e m e n t 
-2 moderate o p p o s i t i o n , d i s a g r e e m e n t 
-3 s t r o n g o p p o s i t i o n , d i s a g r e e m e n t 

65. The E n g l i s h - s p e a k i n g W e s t e r n e r s who have moved t o Hong Kong have 
made a g r e a t c o n t r i b u t i o n t o t h e r i c h n e s s o f our s o c i e t y . 

66. The more I get to know E n g l i s h - s p e a k i n g W e s t e r n e r s , the more I want 
to be a b l e %o speak t h e i r l a n g u a g e . 

67. E n g l i s h - s p e a k i n g W e s t e r n e r s a r e v e r y d e m o c r a t i c i n t h e i r p o l i t i c s 
and p h i l o s o p h y . 

68. E n g l i s h - s p e a k i n g W e s t e r n e r s have p r o d u c e d o u t s t a n d i n g a r t i s t s and 
w r i t e r s . 

69. By b r i n g i n g Western ways t o our s o c i e t y , E n g l i s h - s p e a k i n g W e s t e r n e r s 
have c o n t r i b u t e d g r e a t l y t o our way o f l i f e . 

70. E n g l i s h - s p e a k i n g W e s t e r n e r s ' f a i t h i n t h e i r r e l i g i o u s b e l i e f s i s a 
p o s i t i v e f o r c e i n t h i s modern w o r l d . 

• / 
71. E n g l i s h - s p e a k i n g W e s t e r n e r s have e v e r y r e a s o n t o be proud o f t h e i r 

r a c e and t r a d i t i o n s . 

72. I f Hong Kong s h o u l d l o s e t h e i n f l u e n c e o f E n g l i s h - s p e a k i n g W e s t e r n e r s , 
i t would i n d e e d be a l o s s . 

73. " E n g l i s h - s p e a k i n g p e o p l e s a r e much more p o l i t e t h a n many C h i n e s e i n 
Hong Kong. 

74. We can l e a r n b e t t e r ways o f c o o k i n g , s e r v i n g f o o d , and e n t e r t a i n i n g 
from the E n g l i s h - s p e a k i n g W e s t e r n e r s . 

75. E n g l i s h - s p e a k i n g W e s t e r n e r s a r e d e p e n d a b l e . •• 

76. C h i n e s e c h i l d r e n can l e a r n much o f v a l u e by a s s o c i a t i n g w i t h E n g l i s h -
s p e a k i n g Western p l a y m a t e s . 

77. E n g l i s h - s p e a k i n g W e s t e r n e r s s e t a good example f o r us by t h e i r f a m i l y 

l i f e . 

78. E n g l i s h - s p e a k i n g W e s t e r n e r s a r e generous and h o s p i t a b l e to s t r a n g e r s . 

79. . C h i n e s e p e o p l e i n Hong Kong s h o u l d make a g r e a t e r e f f o r t t o meet more 
E n g l i s h - s p e a k i n g W e s t e r n e r s . 
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80. I t would be wrong t o t r y t o f o r c e E n g l i s h - s p e a k i n g W e s t e r n e r s t o 
become, c o m p l e t e l y C h i n e s e i n t h e i r h a b i t s . 

81. I f I had my way, I would r a t h e r l i v e i n an E n g l i s h - s p e a k i n g 
W e s t e r n . c o u n t r y t h a n i n Hong Kong. 

82. . • Hong Kong would be a much b e t t e r c i t y i f more E n g l i s h - s p e a k i n g 
W e s t e r n e r s would move here.. 

83. The E n g l i s h - s p e a k i n g W e s t e r n e r s show g r e a t u n d e r s t a n d i n g i n t h e 
way th e y a d j u s t t o t h e C h i n e s e way o f l i f e . , 

84. I n g e n e r a l , Hong Kong i n d u s t r y tends t o b e n e f i t from the employment 

o f E n g l i s h - s p e a k i n g W e s t e r n e r s . 

85. E n g l i s h - s p e a k i n g W e s t e r n e r s a r e s t r a i g h t f o r w a r d and h o n e s t . 

86. E n g l i s h - s p e a k i n g W e s t e r n e r s a r e r e a d y t o t r u s t o t h e r s . 

87. E n g l i s h - s p e a k i n g W e s t e r n e r s a r e r e a d y t o sympathize w i t h p e o p l e who 
a r e i n t r o u b l e . 

88. E n g l i s h - s p e a k i n g W e s t e r n e r s a r e p e o p l e o f p r i n c i p l e who l o o k f o r 
p o s i t i v e m e a n i n g f u l l i v e s . 

89. E n g l i s h - s p e a k i n g W e s t e r n e r s a r e a c a d e m i c a l l y i n t e l l e c t u a l and we can 
g a i n much from t h e i r knowledge and e x p e r i e n c e . . ', 

) 

90. The m o r a l b e h a v i o r o f E n g l i s h - s p e a k i n g W e s t e r n e r s i s e n l i g h t e n e d and 
s h o u l d be c o p i e d by o t h e r c o u n t r i e s . 

91. E n g l i s h - s p e a k i n g W e s t e r n e r s a r e r e a l l y c o n c e r n e d about t h e C h i n e s e 
p e o p l e i n Hong Kong and a r e eager t o l e a r n from them and l i s t e n t o 
t h e i r i d e a s . 

92. E n g l i s h - s p e a k i n g W e s t e r n e r s a r e s i n c e r e l y committed t o Hong Kong 
and i t s problems and work s e l f l e s s l y f o r i t s improvement. 

93. E n g l i s h - s p e a k i n g W e s t e r n e r s t r u l y c o n s i d e r Hong, Kong t o be t h e i r home 
and a r e r e a l l y c o n c e r n e d about i t s f u t u r e . / 

94. E n g l i s h - s p e a k i n g W e s t e r n e r s a r e c a r e f u l n o t t o appear as " i n s t a n t 
e x p e r t s " b u t c o n s i d e r t h e s i t u a t i o n c a r e f u l l y b e f o r e e x p r e s s i n g 
o p i n i o n s and g i v i n g a d v i c e . 

95. E n g l i s h - s p e a k i n g W e s t e r n e r s t r e a t the C h i n e s e i n Hong Kong as t h e i r 
e q u a l s . 

THAT'S THE END, THANK YOU VERY MUCH'. 
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Set II 
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A. Read each of the statements below and f o r each one place a 

check mark on the a l t e r n a t i v e which seems to best describe 
you. , 

Compared to other students i n my E n g l i s h c l a s s , I think I: 
a) do l e s s studying than most of them 
b) study about as much as most of them 
c) study more than most of them 

I f English were not taught i n school, I would: 
a) not bother l e a r n i n g E n g l i s h at a l l 
b) t r y to obtain lessons i n E n g l i s h somewhere else 
c) p i c k up E n g l i s h i n everyday s i t u a t i o n s ( i . e . , read E n g l i s h 

books and newspapers, t r y to speak i t whenever p o s s i b l e , 
etc....) 

d) none of these (explain) , 
/ 

I a c t i v e l y think about what I have learned i n my E n g l i s h c l a s s e s : 

a) hardly ever * 
b) once i n a while 
c) very frequently 

On the average, I spend about the following amount of time doing 
home study i n E n g l i s h (include a l l English homework)everyday: 

a) l e s s than 15 minutes 
b) 15 minutes to one hour 
c) more than one hour 

Considering how I study my E n g l i s h , I can honestly say that I: 
a) w i l l pass on the basis of sheer luck or i n t e l l i g e n c e 

because I do very l i t t l e work 
b) r e a l l y t r y to l e a r n E n g l i s h 
c) do j u s t enough work to get along 
d) none of these (explain) 

A f t e r I f i n i s h school, I s h a l l probably: 
a) t r y to use my E n g l i s h as much as p o s s i b l e 
b) make no attempt to remember the E n g l i s h I have learned 
c) continue to improve my E n g l i s h (e.g. /daily p r a c t i c e , night 

school, etc.) / • 
d) none of these (explain) 

Compared to my other school courses, I: 
a) do l e s s work i n E n g l i s h than any other course 
b) work harder on English than any other course 
c) do about as much work i n English as I do i n any other course 



195 Section B. Answer the following "questions i n the format shown below: 

s l i g h t - not sure/ s l i g h t -
very d e f i n i t e l y yes yes l y yes n e u t r a l l y no no ' very d e f i n i t e l y 

8. My parents encourage me to study E n g l i s h . 
very d e f i n i t e l y yes very d e f i n i t e l y no 

9. 'My parents think that there are more important things to study i n 
school than E n g l i s h . 
very d e f i n i t e l y yes very d e f i n i t e l y no 

10. My parents have stressed the importance that E n g l i s h w i l l have f o r 
me when I leave school. •'' 
very d e f i n i t e l y yes very d e f i n i t e l y no 

11. My parents b e l i e v e that studying E n g l i s h i s a waste of time. 
very d e f i n i t e l y yes [ very d e f i n i t e l y no 

l'„. Whenever I have homework i n E n g l i s h , my parents make sure I do i t . 
very d e f i n i t e l y yes very d e f i n i t e l y no 

13. My parents b e l i e v e that I should r e a l l y t r y to le a r n E n g l i s h . 
very d e f i n i t e l y yes ' very d e f i n i t e l y no 

i 
i 
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C. Please reply to the following questions by p l a c i n g a mark on 

the best response: 

Place a check mark on one of the spaces below to i n d i c a t e how much 
you l i k e E n g l i s h compared to a l l your other courses. 

E n g l i s h i s your E n g l i s h i s your 
l e a s t p r e f e r r e d most preferred 
course : : : : : : : course 

When you have an assignment to do i n E n g l i s h , do you: 
a) do i t immediately when you s t a r t your homework 
b) become completely bored 
c) put i t o f f u n t i l a l l your other homework i s f i n i s h e d 
d) none of these (explain) 

During E n g l i s h c l a s s e s , you: 
a) have a tendency to daydream about other things 
b) become completely bored N 

c) have to force y o u r s e l f to keep l i s t e n i n g to the teacher 
d) become wholly absorbed i n the subject matter 

I f you have the opportunity and knew enough E n g l i s h , you would read 
E n g l i s h newspapers and magazines: 

a) as often as you could 
b) f a i r l y r e g u l a r l y 
c) probably not very often 
d) never 

j 

A f t e r you have been studying E n g l i s h f o r a short time, you f i n d that 
you: 

a) have a tendency to think about other things 
b) are i n t e r e s t e d enough to get the assignment done 
c) become very i n t e r e s t e d i n what you are studying 

I f you had the opportunity to change the way E n g l i s h i s taught i n 
your school, you would: 

a) increase the amount of t r a i n i n g required f o r each student 
b) keep the amount of t r a i n i n g as i t i s 
c) decrease the amount of t r a i n i n g required f o r each student. 

You b e l i e v e E n g l i s h should be: 
a) taught to a l l secondary school students 
b) taught only to those students who wish to,study i t 
c) omitted from the school curriculum 

You f i n d studying E n g l i s h : 
a) very i n t e r e s t i n g 
b) no more i n t e r e s t i n g than most subjects 
c) h o t i n t e r e s t i n g at a l l 
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ion D. Please r e p l y to the f o l l o w i n g questions by p l a c i n g a mark on 

the best response: 

•Whether-. I' l i k e E n g l i s h or not, I s t i l l work hard to make a good 
grade. 

a) r a r e l y 
b) occasionally 
c) sometimes 
d) often 
e) almost always 

I lose i n t e r e s t i n my studies a f t e r the f i r s t few days or weeks. 

a) almost always 
b) occasionally 
c) sometimes 
d) often / 
e) r a r e l y , 

I memorize grammatical r u l e s , e t c . , without r e a l l y understanding 
them. . . 

a) almost always 
b) o c c a s i o n a l l y 
c) some tin©s 
d) often 
e) r a r e l y 

When I get behind i n my school work f o r some unavoidable reason, 
I make up back assignments without prompting from the teacher. 

a) r a r e l y 
b) occasionally 
c) sometimes 
d) often 
e) almost always 

Daydreaming about dates, fut u r e plans, etc., d i s t r a c t s my a t t e n t i o n 
from my l e s s o n while I am studying. 

a) almost always 
b) o c c a s i o n a l l y 
c) sometimes ^ 
d) often 
e) r a r e l y 

Even though an assignment i s d u l l and boring, I s t i c k to i t u n t i l i t 
i s completed. 

a) r a r e l y 
b) occasionally 
c) soma t i n e s 
d) often 
e) almost always 
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2 8 . I keep a l l the notes f o r E n g l i s h together, c a r e f u l l y arranging 

them i n some l o g i c a l order. , . 
a) r a r e l y 
b) ' occasionally 
c) some times 
d) often 
e) almost always 

2 9 . When I am having d i f f i c u l t y with my E n g l i s h , I t r y to t a l k over the 
trouble with the teacher. 

a) r a r e l y 
b) occasionally 
c) sometimes 
d) often -
e) almost always 

3 0 . I keep my place of study b u s i n e s s - l i k e and cleared of unnecessary 
or d i s t r a c t i n g items such as p i c t u r e s , l e t t e r s , e t c 

a) r a r e l y 
b) occasionally 
c) sometimes 
d) often 
e) almost always 

3 1 . I t takes a long time f o r me to get warmed up to the task of studying. 

a) almost always 
b) occasionally \ 
c) sometimes . ' j 
d) often 
e) r a r e l y 

3 2 . When I s i t down to study, I f i n d myself too t i r e d , bored, or sleepy 
to study e f f i c i e n t l y . 

a) almost always 
b) occasionally 
c) sometimes 
d) often 
e) r a r e l y 

3 3 . Prolonged reading or study gives me a headache'. 
a) almost always 
b) occasionally 
c) sometimes 
d) often 
e) r a r e l y -

3 4 . A f t e r reading s e v e r a l pages of E n g l i s h , I am unable to r e c a l l what 
I have j u s t read. 

a) almost always 
b) occasionally 
c) sometime s 
d) often 
e) rarely 
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35. I waste t o o much time "chewing t h e f a t , " r e a d i n g magazines, l i s t e n 
i n g t o t h e r a d i o , g o i n g to t h e movies, e t c . , f o r t h e good o f my 
s t u d i e s 

a) a l m o s t always 
b) occasionally 
c) sorte time s 
d) o f t e n 
e) r a r e l y 

36. My s t u d y i n g i s done i n a random, u n p l a n n e d manner, and i s i m p e l l e d 
m o s t l y by t h e demands o f a p p r o a c h i n g c l a s s e s . 

a) a l m o s t always 
b> ' occasionally 
c) sometimes 
d) _often . / 
e) r a r e l y 

37. I u t i l i z e t h e v a c a n t h o u r s between c l a s s e s f o r s t u d y i n g so as t o 
r e d u c e t h e e v e n i n g ' s work. 

a) r a r e l y 
b) occasionally 
c) sometimes 
d) often ^ 
e) a l m o s t always 

38. I am on time w i t h w r i t t e n a s s i g n m e n t s . 

a) r a r e l y :j 

b) occasionally 
c) sometime s 

. d) often 
e) a l m o s t always 

39, I l i k e t o have t h e r a d i o p l a y i n g w h i l e I am d o i n g my homework, 

a) a l m o s t always 
b) occasionally 
c) some times 
d) often 
e) r a r e l y , 

. . / 

AO. When r e a d i n g a l o n g a s s i g n m e n t , I s t o p p e r i o d i c a l l y and m e n t a l l y 
r e v i e w t h e main f a c t s and i d e a s t h a t have been p r e s e n t e d . 

a) r a r e l y 
b) occasionally 
c) sometimes 
d) often 
e) a l m o s t always 
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41. I seem to accomplish very l i t t l e i n r e l a t i o n to the amount of 
time I spend studying. 

a) almost always 
b) occasionally 
c) some times 
d) o f t e n 
e) r a r e l y 

42. I p r e f e r to s i t i n the back of the classroom. 

a) almost always 
b) occasionally •» 
c) sometime s 
d) often 
e) r a r e l y ' : 

43. With me, studying i s a hit-or-miss p r o p o s i t i o n , depen'ding on the 
mood I'm i n . 

a) r a r e l y 
b) occasionally 
c) sometimes 
d) .often 
e) almost always 

44. Before each study period I set up a goal as to how much mat e r i a l 
I w i l l cover. 

a) r a r e l y • 
b) occasionally 
c) sometimes 

. d) often ; 
e) almost always 

45. I keep my assignments up to date by doing my work r e g u l a r l y from 
day to day. 

• a) r a r e l y 
b) occasionally 
c) sometiraas 
d) oiten , 
e) almost always / 
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Section E. Please reply to the following questions by p l a c i n g a mark on 

the best response: 

46. On the average, how much time do you spend i n reading books apart 
from those having connection with your school work every day? 

a) l e s s than 15 minutes 
b) 15 minutes to 30 minutes 
c) more than 30 minutes 

47. Which kinds of books would you prefer to read during your l e i s u r e 
time? 

a) Chinese 
b) Eng l i s h •» 
c) no preference 

48. Which kind of newspapers would you prefer to read? 
a) Chinese / 
b) Engl i s h 
c) no preference 

49. Which kinds of magazines would you prefer to read? 
a) Chinese 
b) E n g l i s h 
c) no preference 

50. I f you have both the Chinese and En g l i s h version of "Reader's 
Digest", which one would you prefer to read f i r s t ? 

a) Chinese J 
b) English 
c) no preference 

51. Usually, i n which language do you read faster? 
a) Chinese 
b) Eng l i s h 
c) about the same 
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Section F. The purpose of t h i s questionnaire i s to measure the meanings 

of c e r t a i n topics and concepts to various people by having 
them judge them against a s e r i e s of d e s c r i p t i v e s c a l e s . The 
r i g h t answer i s what these things mean to you. Sometimes 
you may f e e l as though you have had the same item before on 
the t e s t . This w i l l not be the case, so do not look back 
and f o r t h through the items. Do not bother t r y i n g to 
remember how you check s i m i l a r items e a r l i e r . Make each 
item a separate and independent judgement. 

Work at f a i r l y high speed through the items. Do not worry 
over i n d i v i d u a l items. I t i s your f i r s t impressions, the 
immediate f e e l i n g s about the items, that we want. 

What do you f e e l about LIFE IN HONG KONG?, 

neu t r a l 
or 

very quite s l i g h t l y neither s l i g h t l y quite very 

bad 
.52. g-od — — — — — 

sad 
53. happy — — — — — 

dissonant 
54. harmonious — — — — — 

c r u e l 
55. kind — — — — — 

d i r t y 
56. clean — — — 

uncomfortable 
57. comfortable — — — — ' 

unfortunate 
58. fortunate — — — — — 

. . i meaningless 
59. meaningful — — — ' . — 

regressive 
60. progressive — — — — 

' , /' s i c k 
61. healthy — — — — 
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Se.ction G. I n s t r u c t i o n : The following statements are opinions which have 

often been expressed by students i n your age group. They 
cover a wide range of topics and i t has been found that some 
people agree with each statement and others disagree. There 
are no r i g h t or wrong answers. You are asked to mark each 
statement i n the l e f t hand margin according to your agreement 
or disagreement as follows: 

+3 strongly agree -3 strongly disagree 
+2 agree -2 disagree 
+1 s l i g h t l y agree -1 s l i g h t l y disagree 

62. ' Obedience and respect f o r authority are the most important 
v i r t u e s c h i l d r e n should l e a r n . 

63. What youth needs most i s s t r i c t d i s c i p l i n e , much determination, 
and the w i l l to work and f i g h t f o r family and country. 

64. Nowadays when so many d i f f e r e n t kinds of people move around 
and mix together so much, a person has to protect himself 
e s p e c i a l l y c a r e f u l l y against catching an i n f e c t i o n or disease 
from them. 

65. What t h i s place needs most, more than laws and p o l i t i c a l 
programs, i s a few courageous, t i r e l e s s , devoted leaders i n 
whom the people can put t h e i r f a i t h . 

66. No weakness or d i f f i c u l t y can hold us back i f we have enough 
w i l l power. 

67. Human nature being what i t i s , there wil l y always be war 
and c o n f l i c t . 

68. , A person who has bad manners, hab i t s , and breeding can hardly 
expect to go along with decent people. 

69. People can be divided i n t o two d i s t i n c t c l a s s e s : the weak and 
the strong. 

70. There i s hardly anything lower than a person who does not 
f e e l a great love, gratitude, and respect f or h i s parents. 

71. The true Chinese way of l i f e i s disappearing so f a s t that 
force may be necessary to preserve i t . ' 

72. Nowadays more and more people are i n q u i r i n g c u r i o u s l y i n t o 
matters that should remain-personal and p r i v a t e . 

73. I f people would t a l k l e s s and work more, everybody would be 
bet t e r o f f . 

74. Most people don't r e a l i z e how much our l i v e s are c o n t r o l l e d 
by p l o t s thought out and produced i n secret places. 
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Section H. The following statements are ones with which many people agree, 

and many people disagree. There are no r i g h t or-wrong answers 
since many people have d i f f e r e n t opinions. Please i n d i c a t e 
your agreement or disagreement by w r i t i n g on the l i n e preceding 
each statement the number from the following scale which best 
describes your f e e l i n g s : 
+1 s l i g h t support, agreement 
+2 moderate support, agreement 
+3 strong support, agreement 
-1 s l i g h t opposition, disagreement 
-2 moderate opposition, disagreement 
-3 strong opposition, disagreement 

75. In Hong Kong today, p u b l i c o f f i c i a l s are not r e a l l y very 
i n t e r e s t e d i n the problems of the average man. 

76. Hong Kong i s by f a r the best place i n which to l i v e . 
/ ' . . . 

77. The state of the world being what i t i s , i t i s very d i f f i c u l t 
f o r the student to plan h i s career. 

78. In s p i t e of what some people say, the l o t of the average man i s 

get t i n g worse, not b e t t e r . 

79. These days, a person does not r e a l l y know whom he can count on. 

80. I t i s hardly f a i r to bring c h i l d r e n i n t o the world with the 
way things look f o r the future. 
No matter how hard I t r y , I do not seem to get ahead i n school. 

/ 
The opportunities o f f e r e d young people today are f a r greater than 
they have ever been. 

83. Having l i v e d t h i s long i n Hong Kong, I would be happier l i v i n g 
i n some other place now. 

84. In Hong Kong, i t ' s whom you know,'not what you know, that makes 
.for success. 

85. The b i g trouble with Hong Kong i s that i t r e l i e s , f o r the most 
part, on very agressive competition. 

/ 

86. Sometimes I cannot see much sense i n puttin g so much time i n t o 
education and le a r n i n g . 

81. 

82. 
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87. I speak E n g l i s h : 
a) not at a l l 
b) a l i t t l e 
c) ; • f a i r l y w e l l 
d) f l u e n t l y 

88. I read E n g l i s h : 
a) not at a l l 
b) a l i t t l e 
c) f a i r l y well_ 
d) f l u e n t l y 

89. I wri t e E n g l i s h : 
a) not at a l l 
b) a l i t t l e 
c) f a i r l y well_ 
d) f l u e n t l y 

90. My mother speaks English: 
a) not at a l l 
b) a l i t t l e 
c) f a i r l y w e l l 
d) f l u e n t l y 

91. My mother reads E n g l i s h : 
a) not at a l l 
b) a l i t t l e 
c) f a i r l y w e l l 
d) f l u e n t l y 

92. My mother writes E n g l i s h : 
a) not at a l l 
b) a l i t t l e 
c) f a i r l y w e l l 
d) f l u e n t l y 

93. My father speaks English: 
a) not at a l l 
b) a l i t t l e 
c) f a i r l y w e l l 
d) f l u e n t l y /

/ 

94. My father reads E n g l i s h : 
a) not at a l l 
b) a l i t t l e 
c) f a i r l y w e l l 
d) f l u e n t l y 

95. My father writes English: 
a) not at a l l 
b) a l i t t l e 
c) f a i r l y w e l l 
d) f l u e n t l y 
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Section A. C i r c l e the l e t t e r s i n front of the statement which best 

answers each question. 

1. How do you rate y o u r s e l f i n school a b i l i t y compared with your 
close friends? 

a) I am the best 
b) I am above average 
c) I am average 
d) I am below average 
e) I am the poorest 

2. How do you rate yourself i n school a b i l i t y compared with those i n 
your cla s s at school? 

a) I am among the best 
b) I.am above average 
c) I am average / 
d) I am below average / 

j. Where do you think you would rank i n your cl a s s i n high school? 
a) among the best 
b) above average 
c) average 
d) below average 
e) among the poorest 

4. Do you think you have the a b i l i t y to complete college? 
a) yes, d e f i n i t e l y 
b) yes, probably ,/ 
c) not sure ei t h e r way 
d) probably not 
e) no 

5. Where do you think you would rank i n your cl a s s i n college? 
a) among the best 
b) above average 
c) average 
d) below average 
e) among the poorest 

6. In order to become a doctor, lawyer, or u n i v e r s i t y professor, work 
beyond four years of co l l e g e i s necessary. How l i k e l y do you think 
i t i s that you could complete such advanced work? 

a) very l i k e l y 
b) somewhat l i k e l y 
c) not sure e i t h e r way 
d) u n l i k e l y 
e) most u n l i k e l y 
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7. Forget f o r a moment how others grade your work. In your own opinion how 
good do you think your work i s ? 

a.) my work i s ex c e l l e n t 
b) my work i s good 

; . c) my work i s average 
d) my work i s below average 
e) my work i s much belo;? average 

8. What kind of grades do you think you are capable of getting? 
a) mostly A's 
b) mostly B's 
c) mostly C s 
d) mostly D's 
e) mostly E's •' 

Please answer the following questions as you think your PARENTS would answer 
them. I f you are not l i v i n g with your parents answer f or the family with whom 
you are l i v i n g . C i r c l e the l e t t e r i n front of the statement that best answers 
each question. i 

9. How do you think your PARENTS would rate your school a b i l i f i y compared 
with other students your age? 

a) among the best 
b) above average 
c) average 
d) below average 
e) among the poorest 

10. Where do you think your PARENTS would say you would rank i n your high 
school graduating class? 

a) among the best j 
b) above average 
c) average 
d) below average 
e) among the poorest 

11. Do you think that your PARENTS would say you have the a b i l i t y to 
complete college? '/ 

a) yes, d e f i n i t e l y 
b) yes, probably 
c) not sure e i t h e r way 
d) probably not 
e) d e f i n i t e l y not / 

12. In order to become a doctor, lawyer, or u n i v e r s i t y professor, work 
beyond four years of college i s necessary. How l i k e l y do you think 
your PARENTS would say i t i s that you could complete such advance work? 

a) very l i k e l y , 
b) somewhat l i k e l y 
c) not sure e i t h e r way 
d) somewhat u n l i k e l y 

, e) very u n l i k e l y 
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13. What kind of grades do you think your PARENTS would say you are 
capable of get t i n g i n general 

• - a) mostly A's 
b) mostly B's 
c) mostly C's 
d) mostly D's 
e) mostly E's 

Think about your c l o s e s t f r i e n d at school. Now answer the following 
questions as you think t h i s FRIEND would answer them. 

14. How do you think the FRIEND would rate your scho61 a b i l i t y compared 
with other students your age? 

a) among the best -
b) above average / 
c) average < 
d) below average 
e) among the poorest 

15. Where do you think t h i s FRIEND would say you would rank i n your high 
school graduating class? 

a) among the best 
b) above average 
c) average 
d) below average 
e) among the poorest 

• / 

16. Do you think that t h i s FRIEND would say you have the a b i l i t y to complete 
college? 

a) yes, d e f i n i t e l y 
b) yes, probably 
c) not sure e i t h e r way 
d) probably not 
e) d e f i n i t e l y not 

17. In order to become a doctor, lawyer, or u n i v e r s i t y professor, x^ork 
beyond four years of college i s necessary. How l i k e l y do you think 
t h i s FRIEND would say i t i s that you could complete such advance work? 

a) very l i k e l y 
b) somewhat l i k e l y 
c) not sure e i t h e r way 
d) somewhat u n l i k e l y 
e) very u n l i k e l y 

18. What kind of grades do you think t h i s FRIEND would say you are capable 
of g e t t i n g i n general? 

a) mostly A's 
b) mostly B's 
c) mostly C's 
d) mostly D's 
e) mostly E's 
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Section A (Continued) 

Think about your f a v o r i t e teacher--the one you l i k e best; the one you f e e l 
i s most concerned about your schoolwork. Now answer the following 
questions as you think t h i s TEACHER would answer them. 

19. How do you think t h i s TEACHER would rate your school a b i l i t y compared 
with other students your age? 

a) among the best 
b) above average 
c) average 
d) below average 
e) among the poorest 

20. Where do you think the TEACHER would say you would rank i n your high 
school graduating class? 

a) among the best i 
b) above average % 

c) average 
d) below average 
e) among the poorest 

21. Do you think that the TEACHER would say you have the a b i l i t y to 
complete college? 

a) yes, d e f i n i t e l y 
b) yes, probatly 
c) not sure e i t h e r way 
d) probably not ': j 
e) d e f i n i t e l y not 

22. In order to become a doctor, lawyer, or u n i v e r s i t y professor, work 
beyond four years of college i s necessary. How l i k e l y do you think 
t h i s TEACHER would say i t i s that you could complete such advance work? 

a) very l i k e l y 
b) somewhat l i k e l y 
c) not sure e i t h e r way 
d) somewhat u n l i k e l y 
e) very u n l i k e l y 

23. What kind of grades do you think t h i s TEACHER would say you are 
capable of gett i n g i n general? 

a) mostly A's 
b) mostly B's 
c) mostly C s / 
d) mostly D's 
e) mostly E's 
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The following statements are ones with which many people agree, 
and many people disagree. There are no r i g h t or wrong answers 
since many people have d i f f e r e n t opinions. Please i n d i c a t e your 
agreement or disagreement by w r i t i n g on the l i n e preceding each 
statement the number from the following scale which best describes 
your f e e l i n g s . 
+1 s l i g h t support, agreement 
+2 moderate support, agreement 
+3 • strong support, agreement 
-1 s l i g h t opposition, disagreement 
-2 moderate opposition, disagreement 
- 3 strong opposition, disagreement 

Compared to English-speaking Westerners, Chinese are more 
sincere and honest. 

Family l i f e i s more important to Chinese than i t i s to E n g l i s h -
speaking Westerners. / 

i 
Chinese c h i l d r e n are better mannered than English-speaking 
c h i l d r e n are. 

Chinese appreciate and understand the a r t s b e t t e r than do most 
people i n English-speaking countries. 

Compared to the Chinese, the English-speaking Westerners are 
very unimaginative people. 

The way of l i f e of English-speaking Westerners seems crude 
when compared to ours. 

• •') 
The English-speaking Westerners would b e n e f i t g r e a t l y i f they 
adopted many aspects of the Chinese c u l t u r e . 

People are much happier i n English-speaking countries than 
they are here. 

English-speaking Westerners should study Chinese language 
and c u l t u r e . 

The Chinese are morally be t t e r than English-speaking Westerners. 

Chinese people are more i n t e l l i g e n t than English-speaking Westerners 

Compared to the Chinese, English-speaking Westerners are 
d i s r e s p e c t f u l and impolite people. 
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Section C. Read each of the statements below and for each one place a check 
mark to the l e f t of the a l t e r n a t i v e which seems to best describe 
you. 

36. Compared to the other students i n my physics c l a s s , I think I: 
.•"''a) do l e s s studying than most of them 

b) study about as much as most of them 
c) study more than most of them 

37. I f physics were not taught i n school, I would: 
a) not bother l e a r n i n g physics at a l l 
b) t r y to obtain lessons i n physics somewhere else 
c) p i c k up physics i n everyday s i t u a t i o n s ( i . e . read physics 

books and a r t i c l e s about physics iri newspapers or 
magazines, etc.) 

d) none of these (explain) 

38. I a c t i v e l y think about what I have learned i n my physics c l a s s e s : 
a) hardly ever 
b) once i n awhile 
c) very frequently 

39. On the average, I spend about the following amount of time doing home 
study i n physics (include a l l physics homework) everyday: 

a) l e s s than 15 minutes 
b) 15 min. to one hour 
c) more than an hour 

40. Considering how I study physics, I can honestly say that I: 
a) w i l l pass on the basis of sheer luck or i n t e l l i g e n c e 

because I do very l i t t l e work 
b) r e a l l y t r y to le a r n physics 
c) do j u s t enough work to get along 
d) none of these (explain) 

41. A f t e r I f i n i s h school, I s h a l l probably: 
a) t r y to use my physics as much as p o s s i b l e 
b) make no attempt to remember the physics I have learned 
c) continue to improve my physics (e.g. d a i l y reading, 

extra-mural course, etc.) •' 
d) none of these, (explain) •'  

42. Compared to my other school courses, I: 
a) do l e s s work i n physics than any other course 
b) work harder i n physics than any other course 
c) do about as much work i n physics as I do i n any other 

course 
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Section D. Please r e p l y to the following questions: 
43. Place a check mark i n the appropriate space of the seven spaces below 

to i n d i c a t e how much you l i k e physics compared to a l l your other courses 
that you are now taking: 
Physics i s ' your Phsics i s your 
l e a s t p r e f e r r e d most prefered 
course course 

44. When you have an assignment to do i n physics do you: 
a) none of these (explain) 
b) become completely bored 
c) put i t o f f u n t i l a l l your other homework i s f i n i s h e d 
d) do i t immediately when you s t a r t your homework 

45. During physics c l a s s e s , do you: 
a) become completely bored 
b) have to force y o u r s e l f to keep l i s t e n i n g ,to the teacher 
c) have a tendency to daydream about other things 
d) become wholly absorbed i n the subject matter 

46. I f you had the opportunity and knew enough physics, you would read more 
books and magazines about physics: 

a) never 
b) r a r e l y 
c) f a i r l y r e g u l a r l y 
d) as often as you could 

47. A f t e r you have been studying physics f o r a short time, you f i n d that 
you: ^ 

a) have a tendency to think about other things 
b) are i n t e r e s t e d enough to get the assignment done 
c) become very i n t e r e s t e d i n what you are studying 

48. I f you had the opportunity to change the way physics i s taught i n your 
school, you would: 

a) decrease the amount of t r a i n i n g required f o r each student 
b) keep the amount of t r a i n i n g as i t i s 
c) increase the amount of t r a i n i n g required f o r each student 

49. You b e l i e v e physics should be: / 
a) omitted from the school curriculum 
b) taught only to those students who wish to study i t 
c) taught to a l l secondary school students 

50. You f i n d studying physics: 
a) not i n t e r e s t i n g at a l l 
b) no more i n t e r e s t i n g than most subjects 
c) very i n t e r e s t i n g 
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51. On the average, how much time do you spend i n reading physics books 
apart from the physics text every week? 

"•' a) l e s s than 30 minutes 
b) 30-60 minutes 
c) 1-2 hours 
d) more than two hours 

52. Which kinds of books would you prefer to read during your l e i s u r e 
time? 

a) always science 
b) often science •'' 
c) sometimes science 
d) never science 

53. Do you l i k e to read science a r t i c l e s from newspapers or magazines? 
i 

a) never 
b) sometimes 
c) often 
d) always 

) 
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Section E. C i r c l e the l e t t e r i n fr o n t of the statement which best 

answers each questi6n. 

54. Whether I l i k e physics or not, I s t i l l work hard to make a good, 
grade. 

a) r a r e l y 
b) occasionally 
c) sometime a 
d) often > 
e) almost always 

55. I lose i n t e r e s t i n my studies a f t e r the f i r s t few days or weeks. 
a) almost always 
b) occasionally 
c) sometimes 
d) often 
e) r a r e l y 

56. I memorize d e f i n i t i o n s of t e c h n i c a l terms, formulas, etc.,^without 
r e a l l y understanding them. 

a) almost always 
b) occasionally 
c) sometimes 
d) o f t e n 
e) r a r e l y 

57. When 1 get behind i n ray school work for some unavoidable reason, I 
make up back assignments without prompting from the teacher. 

a) r a r e l y ^ 
b) occasionally 
c) sometimes 
d) often 
e) almost always 

58. Daydreaming about dates, future plans, e t c . , d i s t r a c t s my a t t e n t i o n 
from my lesson while I am studying. 

a) almost always 
b) occasionally 
c) soraetiress ,-' 
d) often / . 
e) r a r e l y 

59. Even though an assignment i s d u l l and boring, I s t i c k to i t u n t i l i t 
i s completed. 

a) r a r e l y 
b) occasoinally 
c) sometimes 
d) often 

'e) almost always 

60. I keep a l l the notes for physics together, c a r e f u l l y arranging, them i n 
some l o g i c a l order. 

a) r a r e l y 
b) occasionally 
c) sometimes 
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Section E. (Continued) 

• d) j often , 
e) almost always 

61. When I am having d i f f i c u l t y with my physics, I t r y to t a l k over the 
trpuble with the teacher. 

a) r a r e l y 
b) o c c a s i o n a l l y 
c) sometimes 
d) often 
e) almost always ••> 

62. I keep my place of study b u s i n e s s - l i k e and cleared of unnecessary or 
d i s t r a c t i n g items such as p i c t u r e s , l e t t e r s , e t c . 

a) r a r e l y , 
b) occasionally 
c) some times 
d) often 
e) almost always 

63. I t takes a long time f o r me to get warmed up to the task of studying. 

a) almost always 
b) o c c a s i o n a l l y 
c) sometimes 
d) csften 
e) r a r e l y ; '. 

64. When I s i t down to study, I f i n d myself too t i r e d , bored, or sleepy 
to study e f f i c i e n t l y . 

a) almost always 
b) o c c a s i o n a l l y 
c) sometimes 
d) often 
e) r a r e l y 

65. Prolonged reading or study gives me a headache. 
a) almost always / 
b) occasionally / 
c) sometimes 
d) often 
e) r a r e l y 

66. A f t e r reading s e v e r a l pages of physics, I am unable to r e c a l l what 
I have j u s t read. 

a) almost always 
,b) occasionally 
c) sometimes 
d) often 
e) r a r e l y 
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67. I waste too much ti m e "chewing the f a t , " r e a d i n g m a g a z i n e s , l i s t e n i n g 
t o t h e r a d i o , g o i n g t o the movies, e t c . , f o r t h e good o f my s t u d i e s . 

- a) a l m o s t always 
h) occasionally 
c) sometimes 
d) often 
e) r a r e l y 

68. My s t u d y i n g i s done i n a random, u n p l a n n e d manner, and i s i m p e l l e d 
m o s t l y by t h e demands o f a p p r o a c h i n g c l a s s e s . 

a) a l m o s t always :j 

b) o c c a s i o n a l l y 
c) sometimes 
d) o f t e n 
e) ' r a r e l y 

69 I u t i l i z e t h e v a c a n t h o u r s between c l a s s e s f o r s t u d y i n g so as to 
r e d u c e t h e e v e n i n g ' s work. 

a) r a r e l y 
h) occasionally 
c) sometimes 
d) often 
e) a l m o s t always 

70. I am on t i m e w i t h w r i t t e n a s s i g n m e n t s 

a) r a r e l y 
b) occasionally I 
c) sometimes 
d) .often 
e) a l m o s t always 

71. I l i k e t o have t h e r a d i o p l a y i n g w h i l e I am d o i n g my homework. 

a) a l m o s t always 
b) occasionally 
c) sometimes 
d) often 
e) r a r e l y 

72. When r e a d i n g a l o n g a s s i g n m e n t , I s t o p p e r i o d i c a l l y and m e n t a l l y 
r e v i e w the main f a c t s and i d e a s t h a t have been p r e s e n t e d . 

a) r a r e l y 
b) occasionally 
c) sometimes 
d) often 
e) a l m o s t always 

73. I seem t o a c c o m p l i s h v e r y l i t t l e i n r e l a t i o n t o t h e amount o f t i m e 
I spend s t u d y i n g . 

a) a l m o s t always 
h) occasionally 
c) sometimes 
d) often 
e) r a r e l y * 
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74. I prefer to s i t i n the back.of the classroom. 
a) almost always 
b) occasionally 
c) soKQtimas 
d) often 
e) r a r e l y 

75. With me, studying i s a hit-or-miss p r o p o s i t i o n , depending on the mood 
I'm i n . 

a) r a r e l y 
b) occasionally '' 
c) sometimes 
d) often 
e) almost always / 

i 
76. I study three or more hours per day outside of c l a s s . ' 

a) r a r e l y 
b) occasionally 
c) sometimes 
d) often 
e) almost always 

77. Before each study period I set up a goal as to how much mat e r i a l 
I w i l l cover. 

a) r a r e l y 
b) occasionally -j 
c) sometime s 
d) often 
e) almost always • 

78. I keep my assignments up to date by doing my work r e g u l a r l y from 
day to day. 

a) r a r e l y 
b) occasionally 
c) sometimes 
d) often 
e) almost always / 



Section F. Please read each "reason c a r e f u l l y and i n d i c a t e the extent , 
• to which i t i s d e s c r i p t i v e of your b e l i e v e . Use the 

following scale as a d e s c r i p t i v e of your b e l i e v e . 
n e u t r a l 

strongly ' s l i g h t l y or • s l i g h t l y strongly 
agree agree agree e i t h e r agree -Ji. agree '",agree 

79. I l e a r n more when other teaching methods are used. 
strongly agree strongly disagree 

80. The course was quite u s e f u l . 
strongly agree , strongly disagree 

81. The textbook was good. 
strongly agree / strongly disagree 

82. The teacher exhibited p r o f e s s i o n a l d i g n i t y and bearing' i n the c l a s s , 
strongly agree strongly disagree 

83. The teacher seemed to be i n t e r e s t e d i n students as persons, 
strongly agree strongly disagree 

84. Generally, the course was quite boring. 
strongly agree . strongly disagree 

85. The teacher did not synthesize, integrate or summarize e f f e c t i v e l y , 
strongly agree 'strongly disagree 

86. The content of the course was too elementary. 
strongly agree strongly disagree 

87. The teacher encouraged the development of new viewpoints and 
a p p r e c i a t i o n . 
strongly agree strongly disagree 

88. Ideas and concepts were developed too r a p i d l y . 
strongly agree • / s t r o n g l y disagree 

89. Homework assignments were h e l p f u l i n understanding the course, 
strongly agree strongly disagree 

90. Generally, the course was w e l l organized. 
strongly agree strongly disagree 

91. The teacher had a thorough knowledge of h i s subject matter, 
strongly agree strongly disagree 

92. The examinations were too d i f f i c u l t , 
strongly agree _ strongly disagree 
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9 3 . The demands o f t h e s t u d e n t s we re n o t c o n s i d e r e d by t h e t e a c h e r , 

s t r o n g l y a g r e e . s t r o n g l y d i s a g r e e 

9 4 . I c a n a p p r o a c h t h e t e a c h e r w i t h q u e s t i o n s . 

s t r o n g l y a g r e e s t r o n g l y d i s a g r e e 

9 5 . The t e a c h e r spoke a u d i b l y and c l e a r l y . 

s t r o n g l y a g r e e s t r o n g l y d i s a g r e e 

9 6 . B l a c k b o a r d w o r k i s l e g i b l e , c l e a r and o r g a n i z e d . 

s t r o n g l y a g r e e s t r o n g l y d i s a g r e e 

9 7 . The t e a c h e r ha s g r a d e d f a i r l y . 

s t r o n g l y a g r e e s t r o n g l y d i s a g r e e 

/ 

9 8 . Labs s upp l emen t ed l e c t u r e s and a s s i g n m e n t s e f f e c t i v e l y . , 

s t r o n g l y a g r e e ._ s t r o n g l y d i s a g r e e 

9 9 . The l a b s s t i m u l a t e d my l e a r n i n g and i n t e r e s t . 

s t r o n g l y a g r e e s t r o n g l y d i s a g r e e 

100 . The t e a c h e r made p r o c e d u r e s t o be u s ed i n t h e l a b q u i t e c l e a r , 

s t r o n g l y a g r e e s t r o n g l y d i s a g r e e 

Part 7 /" • 

101) Standard Chinese (lij'H?) should be practised. 

102) I t i s impossible to keep to the Chinese way of l i f e with a l l ~ 
the westernization around. j. 

103) Traditional Chinese values are incompatible with modem livi n g . -

104) We should .stick to proper translations of English terms instead 
of just follov/ing fashionable translations© 

105) The mixed Cantonese and ..English language of ours may be the 
beginning of a Hong Kong Language. ~~ 

106) There i s hb need to i n s i s t on using Chinese (so as to keep our 
dignity as Chinese) while interacting with fcreignersc 
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Course or Section 
SELF-REPORT FORM FOR INSTRUCTORS 

To be completed and retained by the instructor 
This self-report form is for your own use. If you f i l l i t out at the time your students 
are filling out the Student Instructional Report, you will have the opportunity to com
pare your own perceptions with those of your students when you receive the SIR Report. 
Respond to each item according to how you would describe this course, your teaching, or, 
the studentsenrolled. The items paralTeT those in the student form, with those asking 
for student background information left out. :j 

SECTION I Items 1-20. Directions: Circle the number that represents the response 
closest to your opinion. 

NA (0) = Not Applicable or don't know. The statement does not.apply to this course . 
or your teaching, or you simply are not'able to give a knowledgeable response. 

SA (1) = Strongly Agree. You strongly agree with the statement as it applies to 
this course or your teaching. 

A (2) = Agree. You agree more than you disagree with the statement as it applies 
to this course or your teaching. 

D (3) = Disagree. You disagree more than you agree with the statement as i t applies 
to this course or your teaching. 

SD (4) = Strongly Disagree. You strongly disagree with the statement as i t applies 
to this course or your teaching. 

1. I feel my objectives for the course have been made clear to students.. 
NA SA 0 1 

A 
2 

D 
3 

SD 
4 

2. There has been considerable agreement between the announced objectives 0 1 2 3 4 
3. 0 1 2 3 4 
4. 0 1 2 3 4 
5. 0 1 2 3 4 
6. 0 1 2 3 4 
7. 0 1 2 3 4 
8. I have been genuinely concerned about whether students learn and I try 0 1 2 3 4 
9. I made a point of adding helpful comments on'student's papers-or exams 0 1 2 3 4 
10. I have been raising challenging questions or problems for discussion.. 0 1 2 3 4 
11. In this class, students were free to ask questions or express their 0 1 2 3 4 
12. 0 1 2 3 4 
13. I have informed students of how they would be evaluated ,̂n the course. 0 1 2 3 4 
14. I have summarized or emphasized major points of lectures or discussions 0 1 2 3 4 
15. I feel that students' interest in the subject area has been stimulated 0 1 2 3 4 
16. The scope of the course has been too limited; not enough material has 0 1 2 3 4 
17. 0 1 2 3 4 
18. Students seem to be putting a good deal of effort into this course ... 0 1 2 3 4 
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- 2 -
NA SA A D SD 

19. I feel that I have been open to other viewpoints 0 1 2 3 4 
20. I feel that I am accomplishing my objectives for the course at this ' 

Point 0 1 2 3 4 

SECTION II Items 21-25. Directions: Circle one response number for each question. 
21. For the students enrolled, the level 

of difficulty of this course is: 
1 Very elementary 
2 Somewhat elementary 
3 About right 
4 Somewhat difficult 
5 Very difficult 

22. In my opinion the work load for this 
course in relation to other courses 
of equal credit is probably: 
1 Much lighter 
2 Lighter 
3 About the same• 
4 Heavier 
5 Much heavier 

23. For the students enrolled, the pace 
at which the material in this course 
is being covered is: 
1 Very slow 
2 Somewhat slow 
3 Just about right 
4 Somewhat fast / 
5 Very fast 

24. I have been using examples and illustrations to help clarify the material of this course: 
1 Frequently 
2 Occasionally 3 Seldom 
4 Never 

25. Was class size satisfactory for the 
method of conducting the class?-
1 Yes, most of the time j 
2 No, class was too large 
3 No, class was too small 
4 It didn't make any difference 

on way or the other 

SECTION III Items 32-39. (Item numbers correspond to SIR answer sheet) 
Directions: Circle one response number for each question. 

NA E G S F P 
32. Overall, I would rate the textbook(s) . 0 1 2 3 4 5 
33. Overall, I would rate the supplementary readings ., 0 1 2 3 4 5 
34. Overall, I would rate the quality of the exams . 0 1 2 3 4 5 
35. I would rate the general quality of the lectures ./. . . 0 1 2 3 4 5 
36. I would rate the overall value of class discussions . 0 1 2 3 4 5 
37. Overall, I would rate the laboratories , 0 1 2 3 4 5 
38. T would rate the overall value of this course to the students as . , 0 1 2 3 4 5 
39. How effective do you think you have been as a teacher compared to 

other instructors you know or have known .. 0 1 2 3 4 5 



TEACHER'S QUALIFICATION AND EXPERIENCE 

1) Do you have a Bachelor's degree? In which area? 
a) physics 
b) mathematics' ' ' 
c) education • .. 
d) other 
e) no degree 

2) Do you have a master's degree? In which area? 
a) •physics 
b) mathematics 
c) education 
d) other 
e) no degree 

3 ) Do you have a doctor's degree? In which area? 
a) physics 
b) mathematics 
c) education 
d) other ' 
e) no degree 

k) Do you have a diploma i n education? 
a) yes 
b) no 

5) Do you have any other post-graduate t r a i n i n g ? Please s p e c i f y . 
a) yes : . 
b) no 

6) Do you have any p u b l i c a t i o n s ? Please s p e c i f y . 'j 

a) yes: 
b) no 

7) Years of teaching experience up t o September 1978. 

a) 2 or l e s s 
b) 2 t o 5 
c) 5 t o 10 
d) more than 10 

8) How many d i f f e r e n t schools have you taught in? 
a) 1 
b) 2 
c) 3 
d) k or more 

9) Are you the chairman of a department i n a school? 
a) yes 
b) no 

10) What major subjects have you taught i n the past?(Just choose one) 
a) physics 
b) mathematics 
c) general science 
d) others (please s p e c i f y ) '  



, 2 2 4 
11) A t what g r ade l e v e l ( s ) have y o u done most o f y o u r t e a c h i n g i n t h e p a s t ? 

a) g rade 9 
b ) g r ade 10 & 11 

c ) g r ade 12 &• 13 ' 
d) about t h e same i n each l e v e l 
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CHINESE TRANSLATION OF THE QUESTIONNAIRE 
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SECTION A: • MULTIPLE CHOICE (3250 

1. I f the object distance i s halved and the diameter of the hole i n a pin
hole camera i s doubled, what e f f e c t does t h i s produce on the s i z e , 
•brightness and sharpness of the image formed'; 

Si z e Brightness Sharpness 
A. doubled brig h t e r lessened 
B. doubled brig h t e r unchanged 
C. doubled f a i n t e r lessened 
D. halved b r i g h t e r unchanged 
E. . halved brig h t e r increased 

2. When the eye i s looking at an image i n the mirror, the image formed on the 
r e t i n a of the eye i s v i r t u a l because the image which appears i n r e t i n a i s 

(correct explanation) 

(wrong or i r r e l e v a n t explanation) 

v i r t u a l . 
A. True True 
B. True True 
C. True False 
D. False True 
E. False False 

3. ; When an object i s put i n front of a concave mirror, a r e a l , inverted, 
magnified image i s formed. Find the p o s i t i o n of the object. 
A. i n f i n i t y 

B. beyond the centre of the curvature j 

C. on the center of curvature 
D. between the focus.and the center of curvature 
E. between the focus and the pole 

Which of the following can produce a v i r t u a l image of a r e a l ' object? 
I. Plane mirror 

I I . Concave mirror 
I I I . Convex mirror 

A. I only B. II only . C. I and II only 

D. I and III only E. I, I I and I I I 

5. Convex mirrors are more s u i t a b l e than plane mirrors for use as rear-view 
mirrors f o r cars mainly because convex mirrors can give/ 
A. a magnified image 
B. a r e a l image 
C. a sharper image 
D. an undistorted image 

E. an' image convening a wider angle of view 
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In the f i g u r e , the p o s i t i o n of the pin has been so adjusted that the pin 
and i t s image may bo observed with no parallax between them. What i s 
the f o c a l length of the mirror? 
A. 10 cm .-, ; 

B. 2& cm 
C. cn 
Di kO-cm 

E. I t cannot be determined from the Information given. t 

A s t r a i g h t s t i c k appears to be bent when partly immersed i n water. This 
i s due to which of the following? 

I . Interference 

I I . R e f l e c t i o n • , 

I I I . Refraction 

A. I only 

D. I and I I only 

' B. I I only 
E. I I and I I I only 

C. I l l only 

I f the 

10. 

A man looks v e r t i c a l l y down at an object 2 m under water, 
r e f r a c t i v e index of water i s V 3 i f i n d the apparent, depth. 
A. 154 m B. 2 m C. 2y m .• < 

D. depends on hon c l e a r the water i s 

E. depends on the distance of the observer above water 
The path of a ray of l i g h t through a glass prism can be calculated i f we 
know ..... 

I . the r e f r a c t i n g angle of the prism 

II.' angle of incidence i n the side-6f prism 

I I I . r e f r a c t i v e index of the g l a s s 

,A. I l l only .B. I and I I only 

D. I I and I I I only E. A l l three 
I n the above diagrams, the c r i t i c a l 
angle of the glass i s 42°. Which 
diagram shows the correct path f o r 
the l i g h t ray through the prism? -j-

B. I I 

11. 

What are the mistake, i f any, i n the ray .diagram shown above? 
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12. 

A. - . There, i s no mistake. 
B. There should be one white emergent ray.' 
C. The red and v i o l e t emergent rays should be interchanged. 
D. Dispersion of the white l i g h t should occur at the f i r s t face. 

E. The diagram has both the mistakes mentioned i n options C and D. 
A d i v e r at x metres under water looks up at the water surface and 
observes the sky appears to be a c i r c l e . What i s the diameter of the 
c i r c l e i f the c r i t i c a l angle of water i s 6? 

2 x tan 6 metres B. 

x 

13. 

15. 

2 x s i n 6 metres x tan 6 metres 

2x 
s i n 8 metres 

Which of tho points I, I I , I I I and IV can 
be seen by the ; f i s h i n the pond as shown 
i n the diagram'' above? 

A. I and II only ' / 
B. I and IV only » 
C. I, I I and i v only 
P. I, I I I and IV only 
E. A H the" points can be seen. 

Which of the following statements concerning a simple astronomical 
telescope i s / a r e correct? 

I . the f i r s t image i s always near the foca l plane of the 
objective 

I I . the eye-lens i s used as ?. simple magnifying glass to 
observe the f i r s t ir.age \ 

I I I . the f i n a l image appears to be enlarged j 

A. I only B. II only C. I l l only 

D. I I and I I I only E. I, II and I I I 
7 ' L 

2 

16. 

The diagram shows two incoming p a r a l l e l rays of l i g h t which pass 
through a l e n s 'L'. The ray XY a f t e r passing through the lens w i l l 
pass through the point ' 
A. I B. II 
D. IV E. V 

A long needle i s viewed through a l e n s . 
The needle and i t s image appear as i n 
Figure 1. When the head i s moved to the 
l e f t , the needle (object), and i t s image 
appear as inn.Figure 2. 
Which of the following statements i s / a r e correct? 

I . The object i s more distant than the imago. 

I I . The image i s more di s t a n t than the object. 

• I I I . The lens i s convex. IV. The lens i s concave. 

. A. I l l only B. I and I I I only C. II and I I I only 

D. I and IV only E. I I nnd IV only 
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17. A p a i r of rays converge on the. point I as shown i n the diagram. Which of 
•.the following pieces of apparatus,, placed along the l i n e MN w i l l displace 

the convergent point to the r i g h t ? • 

I. a concave lens 
I I . a convex lens 

J I I . a rectangular slab of glass 
Ai I only B. I I only 

• C. I l l only D. . I 'and I I I only 

l8i 
E. II and I I I only 

In the diagram, the ray between the lenses i s p a r a l l e l to the a x i s . Only 
one i n c i d e n t ray and one emergent ray' are c o r r e c t l y drawn. Which of the 
following p a i r s are the c o r r e c t l y drawn rays? 

incident ray emergent ray 
A. I IV 

B. I V 

C. II 

D. I I V 

E. I I I V 

1 9 . Which of the following i s a property of a sound wave? 

A. I t does not require a material medium. 
B. I t i s an electromagnetic wave. ! 

C. I t i s a transverse v i b r a t i o n . 
D. I t t r a v e l s most r a p i d l y i n a vacuum. 
E. I t i s a l o n g i t u d i n a l v i b r a t i o n . 

2 0 . Sound waves d i f f e r from electromagnetic waves i n the following respects: 
I . Sound waves cr.n't be r e f r a c t e d . 

I I . Sound waves have a greater v e l c c i t y i n a denser medium. 
I I I . Sound waves can only t r a v e l i n a gaseous medium. > 

A. I only B. II only C. I l l only 
D. I and I I only E. None of the above 

2 1 . A sound wave of frequency f t r a v e l s i n a i r with a v e l o c i t y c. Under the 
same conditions, the v e l o c i t y of the sound wove of frequency 2 f w i l l be 
A. Yi c B. c C. 2 c ' 
D. h c E. undetermined 

2 2 . Two men A and B stand on a l i n e v e r t i c a l to and i n front of a high w a l l . 
The distance between A and the wa l l i s 3 3 0 m, between B and the wall i s 
6 6 0 m. When A makes a whistle, B hear the sound f i r s t and then the echo 

•: from the w a l l . Let, the v e l o c i t y of sound be 3 3 0 m/s, fin d the length of 
time.between tho sound and echo B heard. 

A. 0 
D. 3 sec 

B. 

E. 
1 sec 

k sec 

2 sec 
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2 3 . 'With respect to a sound wave, 

I. the p i t c h depends o'n frequency 
I I . the q u a l i t y depends on v e l o c i t y / 

I I I . the loudness depends on amplitude 
Which of the above statements i s / a r e correct? 
•A. I only B. I I only C. I l l only 

.. D. I and II only . E. I and I I I only 
2 .̂" The q u a l i t y of the same note produced from d i f f e r e n t musical instruments 

depends on 

A« the combination of overtones. ,, 
B. the length of the sound wave. . / 

C. the energy of the sound wave. 

D. . the 'amplitude of the sound wave. 

E. • the density of the medium transmitting the sound. ( 

i 

2 5 . A commonly used method of tuning n sonometer wire i n t o resonance with a 
tuning fork employs a paper r i d e r . 
Which of the following statements i s / a r e true? 

I . the wire v i b r a t e s because energy taken from the tuning fork 
i s t ransferred to the wire and the paper r i d e r . 

I I . the p o s i t i o n of the r i d e r i s unimportant. 2_ 

I I I . the mass of the r i d e r i s unimportant. 

A. I only B. I and II "only C. I and I I I only 

D. I I and I I I only E. I, I I and I I I 
2 6 . Which of the following i s / a r e transverse waves? j 

I . Light waves 
I I . Sound waves 

I I I . Water waves 
A. I only B. I I only C. I and I I only 
D. I and I I I only E. I I and III only 

27. Of the following r a d i a t i o n s , the one' which has nearly the same natures 
as X-rays i s 
A. i n f r a - r e d B. u l t r a - v i o l e t C. v i s i b l e l i g h t 

D. radio wave E. garamn-ray 
2 8 . F.K. broadcasting with a frequency 92 K Hz i s transmitted by radio Hong 

Kong every day. The wave length of t h i s broadcasting i s approximately. 
-lit 8 A. 0 . 3 m B. 186 x 10 m C. 3 x 10 m 

D. 3 . 3 m E. 1.7 m 

29. I f the distance between a point source of l i g h t and a surface i s 
t r i p l e d , the i n t e n s i t y of i l l u m i n a t i o n on the surface w i l l be 

:.. t r i p l e B. doubled C. reduced to # 

D. reduced to V) E. reduced to 1/9 
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1 ) We can see "the- image c f ourselves i n the plane mirror but not on a plane sheet 
of ; white paper because 

(A) white paper transmitted nearly a l l the l i g h t f a l l i n g on i t . 
. (B) white.paper absorbed a l l the l i g h t f a l l i n g on i t . c^W>-U~». 
^(C) l i g h t i s d i f f u s e l y r e f l e c t e d from the white paper. 
(D) the image formed i n white paper i s v i r t u a l . 
(E) the r e f r a c t i v e index of white paper i s unknown. 

2 ) The rays A & B diverging from a point 
source P are r e f l e c t e d from a plane mirror 
MM1. The r e f l e c t e d rays C & D w i l l now 
diverge at an angle of 

(A) t '(B) 1 0 C (C) 2 0 c (D) 3 0 c 
(E) 5 0 

3 ) Whenever the centers of the sun, moon and earth are i n a s t r a i g h t l i n e ( i n 
t h a i order): 

I some part of the. earth i s i n the moon's penumbra 
II some part of the earth must be i n the moon's umbra 
III some part on the earth can see a t o t a l e c l i p s e of the sun 

Which.of the above statements is/are true? 

(A) I only 
(D) I & II only 

(B) II only 
(E) A l l three 

CO III only 

*t) Which of the following mirrors can give an image ( r e a l or v i r t u a l ) of the 
same s i z e as an object which i s not i n contact with the mirror? 

I concave mirror 

(A) I only 
^(D) I & III only 

II convex mirror 

(B) III only 
(E) A l l three 

III, plane mirror 

(C) 1> & II only 

T 

5) In the f i g u r e , the p o s i t i o n of the pin has been 
so adjusted that the p i n and i t s image may be 
observed with no p a r a l l a x between them. What i s 
the f o c a l length of the mirror? 

AA) 1 2 cm (B) 2 0 cm (C) Zk cm (D) *K) era 
(E) It cannot be determined from the information .given. 

6) Rays from a point source at U are r e f l e c t e d by a 
concave mirror M and converge to a point V as 
shown i n the diagram. I f we wish to obtain a 
p a r a l l e l beam of l i g h t a f t e r r e f l e c t i o n , we could ; 

I move the mirror c l o s e r to TJ / 
II dove the mirror away from U 
III keep the source at U and replace M by a s u i t a b l y chosen 

concave mirror of shorter f o c a l length CJV~̂ »4VJ 

y (A) I only 
(D) I & II only 

(B) II only 
(E) II & III only 

(C) III only 

7) Total internal reflection can occur, at a surface of separation between a 

dense medium X and a rare medium Y only when 

: 1 the refraotive index for' l ight from X to Y i s greater 

than 1 
II the angle of incidence i s greater than the c r i t i c a l 

angle 
III the ray travels from X towards Y 
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7) Which of the above statements is/are correct? 

(A) I only 
/(D) II & III only 

(B) II only 
(E) A l l three 

<C) I & II only 

8) The .angle of incidence of a ray of l i g h t on a l i q u i d i s 4 5 ° and i t s angle of 

refraction i s 3 0 ° . What i s the c r i t i c a l angle of the liquid? c J p ^ _ X ^ . 

(A) 75u (B) 6oc 
(D) 30 

9) The diagram shows a thin-walled prisir. f i l l e d with 
a i r . . The a i r prism i s immersed i n water, A ray 
o f . l i g h t i s incident along the l i n e AB. Along 
which l i n e va.ll the l i g h t emerge? 

(A) 1 (B) 2 (C) 3 "(D) (E) 5 
10) Tho path of a ray of l ight through a glass prism can be found i f we know: 

I. the refractive index of the glass 
II the refracting angle of the prism / 
III the angle of incidence at one side of the prism 

(A) I H only 
(D) II & III only 

(B) I & II only 
. v<E) A l l three 

(C) I & III only 

11) A diver at h metres under water looks up at the water surface and observes the 
, sky appears to be a c i r c l e . What i s the diameter of the c i r c l e i f the 

c r i t i c a l angle of water i s C? (in metre) 

(A) h tan C 

s in C 

V(B) 2h tan C 

2h (E) 
sin 

(C) 2h sin C 

12) In the diagrams shown, the c r i t i c a l angle of glass i s '+2°. Which diagram shows 
the correct path for the light ray through the prism? 

(A) 

(D) 

(B) 

'(E) 

(C) 

13) When a lens i s placed at H, a r e a l , 
inverted and magnified image of the 
illuminated pin i s seen on the screen. 
When the lens i s moved to position N, a 
sharp image of the pin i s seen again., j 
ThiB image w i l l be 

(A) r e a l , inverted and magnified. 
(C) r e a l , erect and diminished. 
(E) v i r t u a l , erect and magnified. 

•V? 

1*0 

J, v " 
(B) r e a l , inverted and diminished. 
(D) r e a l , erect and magnified. 

Two p a r a l l e l rays of l ight pass through a box 
containing a piece of glass and emerge as shown. 

I) II) i n ) IV) v) 

http://va.ll
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1*0 Which: of tke above pieces of glass could produce this result? .c^mL-

(B) III only 
(E) A l l four 

(C) II or III (A) I only 
(D) I or IV 

1 5 ) When the eye i s looking at an image i n the mirror, the image formed on the 
retina of the eye i s virtual BECAUSE the image which appears m the eye i s 
v i r t u a l . 

(A) True 
(B) True 
(C) True 
(D) False 

A.E) False 
L 

1 6 ) P 

True 
True 
False 
True 
False 

(correct explanation) 
(wrong or irrelevant explanation) 

The diagram shows two incoming 
p a r a l l e l rays of l ight which pass r 

through a lens L . The ray PQ c ^ < ^ -
after passing through the lens 
.will pass through the point. 

(D) IV ' (E) V 

i n t h e 4 a g r a m , the ray between t h e ^ l e n s L j . p a r a l l e l to^the a x i s ^ O n l y ^ 
In the diagram, the ray oexween vn« ±aiow J . O j * " " — ' Z r 4-v, 
incident rfy and one emergent ray are correctly drawn. Which of the following 
pairs are the correctly drawn rays? 

Incident Pay Emergent Ray 

/(A) 
(B) 
(C) 
(D) 
(E) 

I 
I 
II 
II 
III 

IV 
V 
IV 
V 
V 

1 8 ) A red disc i s placed on a green grass ground and i s then illuminated with 
coloured l ight given below, vdiich could make the disc indistinguishable from 
i t s background? C J * . J | W « L 

(A) magenta (B) blue (C) green (D) white (E) red 

19) Red and blue f i l t e r s are placed directly i n the path of white l i g h t . What i s 
the colour of the l i g h t coming through? 

(A) black (no l i g h t pass through) (B) green ./ 
(C) yellow (D) white / • h 
(E) magenta 

2 0 ) 
IN A N A N A N The closed pipe shown i s 0 . 9 m long and 

des A at the position 

P 
shown. The wavelength of the sound i s ( in m) 

(A) 0.15 '.00 ' . ^ ( D ) °'6 ( E > 0 , 9 

2 1 ) Sound waves differ from electromagnetic waves i n the following respects, 

' I Sound waves have a larger velocity i n a denser medium 
II Sound waves can only travel i n a gaseous medium 
III Sound waves can't be refracted. 

(A) I only (B) II only CO III only (D) I & II 
(E) 

ft 
None of 
the above 



Page 2>9 
A sound wave of frequency f travels in air with a velocity Ci Under the same 
conditions, the velocity of the sound wave of frequency 2 f w i l l be ~ 

(A) kc -(B) 2 c (C) c . > . 
(D) Yz C (E) ..cannot be determined . • 

Two men X & Y stand on a l i n e vert ical to and i n front of a high wall. The 
distance between X and the wall is. 330 in, between Y and the wall i s 660 m. 
When X makes a whistle, Y hear the sound, f i r s t and then the echo from the wall. 
Let the velocity of sound be 330 m/s, find the length of time between the 
sound and echo Y heard (in sec.) CJ^^<L»JW~ C 

(A) k (B) 3 (C) 2 (D) 1 (E) 0 
The diagram shows a disc siren, the pitch emitted by this . 
disc w i l l depend on 

I the number of revolutions the disc turns through 
per second 

II the distance of the whales from the axle of the 
disc «<_Ai& 

III the number of holes i n the disc. e 

(A) II only (B) I & II only (C) I &'III only 
(D) II & III only (E) A l l three 

Two loudspeakers A & B broadcast the same pure note. The sound from loudspeaker 
A i s louder than that from loudspeaker B. The sound waves produced by A 

(A) have greater amplitude than those byfey. 
(B) have longer wavelength than those byiiy, ^ 
(C) have shorter wavelength than those byfiy. 
(D) have higher frequency then those byfiy. 
(E) travel faster than those bytiy. 

The quality of the same note produced from different musical instruments depends 
on 

(A) tho length of the sound wave. - ' 
(B) the energy of the sound wave. 
(C) the amplitude of the sound wave. 
(D) the combination of overtones. 
(E) the density of the medium transmitting the sound. 

When the air i n a tube closed at one end and open at the other i s made to vibrate 
i t has 

(A) a node at the close end. Kc»X\ 
(B) an antinode at the closed end. Q>. 
(C) an antinode exactly at the open end. 
(D) maximum amplitude halfway along i t s length. 
(E) the frequency of any strongly vibrating tuning fork placed near 

the open end. / 

A sonometer wire emits a note of frequency 3 0 0 Hz wnen under a tension of 2 kgf. 
I f the tension i s increased to 8 kgf and the length i s kept constant, the 
frequency of the note becomes (in Hz). o^i^j^. ^_ 

(A) ^ 8 0 0 - (B) 1 2 0 0 (C) 6 0 0 (D) 1 5 0 (E) 7 5 
A commonly used method of tuning a sonometer wire into resonance with a tuning 
fork employs a paper r i d e r . Which of the following statements is/are true? 

I the mass of the rider i s unimportant Ov^>«W-»~~ 
II the position of the rider i s unimportant c 

• , III the wire vibrates because energy taken from the tuning 
fork i s transferred to the wire and the paper r i d e r . 

(A) I only 
(D) I & II only 

(B) II only 
(E) I & III only 

(C) III only 



Page 5 

30) Sound i s p r o d u c e d by. p o u r i n g w a t e r i n t o a r e s o n a n c e t u b e c l o s e d a t one e n d . 
As t h e t u b e f i l l s , i t i s f o und t h a t . e ^ u - A • ' . v 

y ..... 

I t h e ' p i t c h o f t h e sound p r o d u c e d becomes l o w e r a n d , l o w e r 
I I t h e p i t c h o f t h e sound p r o d u c e d becomes h i g h e r and h i g h e r 
I I I t h e v e l o c i t y o f t h e sound p r o d u c e d r e m a i n s c o n s t a n t . • 

(A) I o n l y (B ) I I o n l y (C) I & I I only 
(D) I I & I I I o n l y (E) A l l t h r e e 

END OF PAPER 

4-

W 2v. • C . C . v - v . A Sc * p > p P " J ' 

H P . ^ A ( A . l U v p A 

v - V . <'P U . v . D.o 
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Teaching Schedule of F.*+ Physics (1979) 

Date Period Content Page 

7/2 • 1 What i s force, gravitational force P.13 

9/2 2,3 Centripetal force, Weights of standard masses, P.l^f 
Why the weight of a body varies, relation | 
between gravitational force and weight, action P.20 
and reaction forces, weightlessness, weightless
ness i n spa.ce vehicles, a r t i f i c i a l weight in a (Ch e2) 
space station, f r i c t i o n , static f r i c t i o n , sliding 
f r i c t i o n , coefficient of friction,,the nature of 
f r i c t i o n , f r i c t i o n and brakes, lubrication, air 
lubrication, further developments. ; 

13/2 k Discussion of exercise 2, average speed, actual Po21 
speed, scalar and vector quantities, distance and 
displacement. 

15/2 5,6 Experiment to determine the coefficient of L.56-57 
li m i t i n g static f r i c t i o n between two solid p ^ 
surfaces, velocity, uniform velocity, 0 J 

acceleration, uniform acceleration. (Ch.3) 

19/2 7,8 Equations of uniformly accelerated motion, P.2J+ 
velocity-time graph, uniformly accelerated motion | 
represented graphically, velocity from distance- P.30 
time graph, acceleration from velocity-time graph, 
worked examples, Galileo G a l l i l e i , the simple 
pendulum experiment to study the simple pendulum, 
the measurement of g. 

21/2 9 Distance, moved by a freely f a l l i n g body related to P.31 
time of f a l l , to measure g by use of a centisecond | 
timer, discussion of exercise 3« P. 3^ 

23/2 10,11 Newton's f i r s t law of motion, momentum,/Newton's P.35 
second law of motion, weight of a body/expressed p'37 
i n newtons, to calibrate a spring balance i n 
newtons, use of a calibrated spring balance, can a P.^ 
spring balance be used to measure mass as well as p q-3 
weight, weight of a body i n a l i f t . 

(Ch.lQ 

http://spa.ce
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Date Period 

2 7 / 2 

Content Page 

1 2 Newton's third lav/ of motion, law of the Vchk 

conservation of momentum, to verify the | 
conservation of momentum for interacting bodies P e 5 0 

moving i n the same straight l i n e , rocket 
propulsion jet engines„ 

P 51 
1 / 3 ./IJ? Worked examples, discussion of exercise 4. "c 

L 70 
5 / 5 1 ^ , 1 5 Experiments with an elementary force and motion LV^f 

cart, addition of displacement, polygon of P ° 5 3 

vectors, resultant force, equilibriant, worked p 5 6 
examples. / ( C h ^ ) 

7 / 3 16,17 Resolution of forces, worked examples, addition P « 5 7 

of velocities, the parallelogram rule for adding pIg^ 
vectors, the ferryman's problem, three forces i n ° 
equilibrium, experiments to verify the L< » 5 8 

parallelogram of forces and the triangle of L * 6 l 
forces. 0 

9 / 3 1 8 Discussion of exercise 5 . P « 6 l 

1 ^ / 3 1 9 , 2 0 Principle of moments, resultant moment', P » 6 2 

experiments to verify the principle of moment and p Ig^ 
to find the weight of an object. ° 

1 . 6 2 

L . 6 5 

(Ch c 6 ) 

1 5 / 3 2 1 - P a r a l l e l forces, couples, to study parallel P « 6 5 

forces i n equilibrium, centre of gravity, the | 
plumbline. P „ 6 6 

1 6 / 3 2 2 , 2 3 Experiments to locate centre of gravity by a P . 6 7 

balancing method and by means of a plumbline, [ 
centre of gravity of a stool or tripod, to find P . 7 2 
the mass of an object by means of a metre rule, 
principle of the bea.m balance, to measure the 
mass of a metre rule by using a single known mass, 
the steelyard, stable, unstable and neutral 
equilibrium. 
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e P e r i o d Content ' ££££ 

3 2h Worked examples, d i s c u s s i o n of exercise 6 . P » 7 3 
• Po75 

- / 3 2 5 , 2 6 Work, energy, mechanical energy, interchange of P<>76 
energy between p o t e n t i a l energy and k i n e t i c energy, i 
i n t e r n a l energy, t r a n s f e r of energy from one kind P083 
to another, heat energy, the sun as a source of 
energy, the uranium bomb, the' conservation o f ( C h » 7 ) 
energy and mass, thermonuclear energy. 

5 / 3 2 7 Power and i t s u n i t , to measure personal power, P o 8 ^ 
k i n e t i c energy. / pJgcj 

S/3 2 8 , 2 9 I n t e r n a l combustion engines, worked examples, P . 8 6 
discussion of exercise ?. p ' & 9 

8 / 3 3 0 The l e v e r , mechanical advantage, mechanical Po90 
advantage of a l e v e r , p u l l e y s , the s i n g l e f i x e d p ' 
p u l l e y , the s i n g l e moving p u l l e y , d i r e c t i o n of 
tension i n a s t r i n g . (Che8) 

0/3 31 »32 The block and tackle,, v e l o c i t y r a t i o , work done by. Po93 
a machine, e f f i c i e n c y , r e l a t i o n between M.A., V.E., j 
and e f f i c i e n c y , the i n c l i n e d plane, the screw, P . 9 6 
experiments to determine the M.A., V.R. and 
e f f i c i e n c y of a block and t a c k l e system, then an L . 7 7 
i n c l i n e d plane. j 

L . 8 0 

2/h 3 3 Wheel and axle p r i n c i p l e , gears, the hydraulic P . 9 7 
P r e s s * P . 1 0 0 

3/k j k Discussion of exercise 8 . ; P . 1 0 1 
/ * P . 1 0 2 

20/k 3 5 , 3 6 Test ( C h . 2 - 8 ) -

Abbott, A.F. Ordinary Level Physics (Third edition) 
Heinemann Educational Books 

Cheung, P.W. P r a c t i c a l Physics (Third edition) 
Hung Fung Book Co. 
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KING Igg CCI.LEGE 

.KHTSICS T E S T R ' 

STATICS AND PYNAKTCS 

TOD coefficient of static fr ict ion between two solid surfaces i n contact 
depends only on 

A. the surface area in contact. 
B. the l i m i t i n g f r i c t i o n between the two surfaces. rf) 
C. the normal reaction between tho two surfaces. r^caXX 

t'j)* the texture of the surfaces i n contact. 
E . None of the above 

A 5 kg metal i s s l iding on a horizontal metal surface. Let the coefficient 

oT s l iding f r i c t i o n be •—, find the required horizontal force. 

A» 0 kg wt B. # kg wt C. 2 kg wt <^+4U*VM*V> 

D. 5 kg wt E. 5 0 kg wt. . . •> 

p Which of the following pieces of apparatus measure(s) weight onl^, and 
do(es) compare masses? 

I • beam balance. / 
II spring balance '' K a J l * 
III Chinese steelyard / 

A. I only J3, n only C. I l l only 
D. I and II only E . II and III only 

An object, moving up a snscth inclined plane making an angle © with 
•horizontal, decreases i i s rpced from X to I m/s. What i s the distance 
travelled i n thic period: 

2 2 ' 2 2 
A . J L ^ J L . m.fcros B. \ ~ J e metres " , j ^ U 

s. re;trcs ....... . " ' 

A metal ephere-cn a horizontal plane i s given a push so that i t quickly 
runs off the edge of the plane. I f air resistance i s negligible, what i s 
i t s vertical displacement downwards i n % second after i t has left the 
plane? (Acceleration due to gravity.= 1 0 0 s~2) ci^JtiJUj^ 
A. 5 m B. 2"/2 m .C. VA m D. 0 m _. 
E . uncertain, for i t does not start with zero velocity 
The time of a simple-pendulum making email osci l lat ions depends upon • 

A. the length of the string and the acceleration due to gravity. 
B. the mass of the bob and the angle of swing. ye.o-*-> 
C. the mass of the bob and the length of string. 
D. the mass of the bob and the acceleration due to gravity. 
E . the length of the string and the angle of swing. 

Two objects, X of mass 5 g and Y of mass 1 0 g are/ projected v e r t i c a l l y 
upwards at the same time with the same velocity of projection. Assuming 

, the air resistance i s negligible, 
A. t w i l l come to rest f i r s t . c^w^nta^*^. 

B. X w i l l reach a point higher than Y. 
. C. both objects have the same potential energy at the highest point. 

,D. both objects rise with the same retardation. 
. E . both objects have the same kinetic energy just before getting to 

- the ground. 
The period of o s c i l l a t i o n of a simple pendulum i 6 1 second at the surface 

O of the earth. I f the acceleration due to gravity at the moon's surface 
i s 1/5 of that on the earth, what i s tho period of o s c i l l a t i o n when the 
pendulum i s on the moon? , . . . 
A. 1/5 second B. 1/^5 second C. ^5 seconds 
D. 5 seconds E. 2 5 seconds 



• I f the resultant of e l l forces acting on a body i s zero, the body nay be 

A . accelerating. 
. B. decelerating. . ' A j _ d _ ~ ^ 

C. f a l l i n g under gravity. . 
J). . isoving with uniform velocity. 
% . moving along a circular track with uniform speed. 

^ A body of mass 10 kg i s moving * i t h a velocity of 5 ay's. Khafc i s the 

force required to stop the body completely i n 2 eeconds? oJo^aX., 
k. 1 N B. k K .C. 25 N D.N 5 0 N E . 1 0 0 B 

1. A block of mass 10 kg i s put on the floor of a cage. I f the whole system 
i s nos .falling freely from rest under gravity, what i s the magnitude of 
the normal reaction betrr-n the block and the floor? > i 

v̂ A. • 0 kgf B. 1 0 .kgf C. 970 kgf D. 9 8 0 fcgf E . 990 kgf 

<S% The weight of a 10 kg object _s handing on a spring balance i n an 

ML elevator. V/hen the elevator i s ••' 

• ( A ) moving up with constat velocity 5 

( B ) - moving up with constant acceleration 2 m/e . 

The reading from the spring balance w i l l be: / 

( A ) ( B ) ( A ) ( B ) , 
A. 10 kg wt 8 kg vrt B . 10 k s vrt 1 0 kg wt 
C. 10 kg wt 12 kg wt D- 1 5 kg" wt 1 0 kg wt 

" B. 15 kg «* k(_ wt 

' <_ h 
A lamp of ma_B 100 g hangs^ at the end of a l ight wire. A l i g h t string 
knotted at the middle of the wire exerts a b ^ o n t g p u l l u n t i l the 
upper portion of the * i r e inclines at an angle of 3 0 ° to the ™rt_ca_. 
what i s the tension of the horizontal string? Q^^^ 

B. 50 gf C *»00\gf A. 0 gf 
D. 1 0 0 tan 3 0 ° gf £• 100 tan 60 gf 

• J 

steady speed up the piano? ^ c J y ^ W 

A 
— r ' " -

+ COS 6 B • W(sin 0 + cos e) 
C W sin 0 + *V? cos © D . W 6in 0 + «W sin 0 
_ . cos 6 + WW sin e 
A body of mass 10 g rests on a rough inclined plane at an angle of 30° to 
the horiaontal. I f the.body, does not move, what i s the f r i c t i o n a l force 
between the body and the incl ined plane? 
A. , 0 . 5 gf B . 0.866' gf • C. 5 gf -J^a>U-. 
D. 8 . 6 6 gf 10 jgf 

I ^ 

JbuA . • 

Tn the dia^a-,.whfft i s the effort required to l i f t the load? 
A. 9 6 k g f B. 1W* kgf C. 1 6 0 kgf D. 9 . 6 kgf E. 1 6 kgf 
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29(2 

A hinged tj-cpdr-D-/ ii? h-.?lu i:.. tho p.eition shown by the rope. Under these 
conditions tho d x r c . t i « t Vav fo::c-j on wio hingo w i l l 

A. bo vert ical . 
B. bo hertz on*--al. 
C. be directed ' ; . ' . • > r : h ' i.:,G. of the trapdoor. 
I>. bo perallfC -';o '"h. Top:'.. 

:JB. cat ih.- -:op:. .-bo": Sao C 
oh;: trr.ydoor. 

I ? 
VJhich of the f o i l • 

. 7 ?r..-s~av • 
i i rush oi-
i i i ?OY«:-

A. I only 
D. I and II ciily 

i n the above dlafem"," the motrent of the force F about the point A i s 

A. F X AB ? * AC C* F x AD 

-r~.c'-nrS? 

3 . cnly 
J i .-i0. I l l 

C. I l l only 

D. F x BC 

0 R .— 
"ZST 

•fi. F BD 

50 

C>Y^-C»L-»" 

wh«, , — t o - sticv i s r-,3 shown, i t w i l l be i n equilibrium. I f 
S ? W point i s moved to the 6 cm point, find the P o t i o n of E so 
that the syst -B b^ce^r ' < M « * * - 5 . W I agrin. (Assume the weight of the 
mrXeT stick i s z e r o ) 

2 1 -

A. 2 8 cm •B. 3 ^ cm C. M cm 6 6 cn E . 7 6 cm 

A uniform metre rule of weight 0 . 5 0 0 N i s maintained i n equilibrium as 
shown above* 'tfhst i s the value of the weight X? 

A . 0 . 2 5 0 « B . 1 . 5 0 0 N C . * » . 0 0 0 N D . ^ 1 2 5 N R ^ . 7 5 0 N 

The figure represents n uniform lamina with the two shaddod portions 
cut out. The centre of the mass of the remaining portion i s 

A. i n the f i r 6 t quadr-ftt. 
C. i n the third quadrant.-
E . outside the ""nrge c i r - c l e . 

B. i n the second quadrant. 
I'D.' i n the fourth quadrant. 



i body of mass m kilograms i s dropped a point"h metres above the ground. 
When I t « S - S a p o i n f x metr-s above the c - u n d , i t s kinetic energy m 
joules i s (Acceleration due to gravity = g) 

B. ). —< 

E . yrm(h 2 - x 2 ) 

ngh 
A. mgx 

_. reg(h - x) 

Using the following symbols: 

F = force -'exerted 
e •= distance moved 
t = tine taken for the force to move through distances ' . 
v = velocity of motion u s ^ - t a . 

The power produced by a machine i s given by 

A. Fs . B . F/t <?:. Fv F/e \ Ft/v 

The work required to bring a moving object to .est i s directly 

proportional to i t s :i 
A', velocity B.. morner.tun . C . acceleration 

D. potential energy E . kinetic energy 

When the load i s 6 0 0 N, the- efficiency of the pulley system shown 1G 

5 0 # . This means that 

A. 3 0 0 N i s required to l i f t the load 
B. 30C N i s just able to prevent the load from f a l l i n g 
C. -H50 N i s just able to l i f t the load 
\ . _ 400 N i s able to prevent the load from f a l l i n g 
E. 60b N i s just able to 1_ ft the load. 

y 

K.c_JLX 

A load L i s pulled up as inclined plane by a. force P. The velocxtyr--

r a t i o of this inclined plane i s 

_ -- B S xz 
xz 

For a given machine, which of the following depend(s) on the load? ... 

I Velocity Ratio 
II .Mechanical Advantage 

III Efficiency e*w^Ktx«_-* 

A. I only . B. II only C. I. and II only 

D. I and III only II and III only / 
-Co* 

•>;1 

—1 *>••'?• 

A wooden block of W g weight rest on a hinged wooden plane. One end of 
the plane i e raised slowly u n t i l the block just begins to Blide.. I f this 
occuree at angle ©, which of the following i s true? 

A. The kinetic coefficient of f r i c t i o n i _ W sin © ' -jn 
B . The kinetic coefficient of f r i c t i o n i s tan e v^o—CX 
C . The static coefficient of f r i c t i o n i s W sin €> 
Ty* The static coefficient of f r i c t i o n i s W cos 6 
E» The static coefficient of f r i c t i o n i s tan 6 



The acceleration exists- when the magnitude and direction of the motion of 294 

the body is/are. described below. 

Magnitude of Velocity Direction of Velocity 

i ) constant constant . 

i i ) . variable constant o<̂ ^̂ eW~VJv̂  

i i i ) variable -variable 

A. i only B. i i only C. i i i only 

D. i and i i only (E. i i and i i i only 

A stone i s thrown vert ical ly upwards, at i t s highest position i t has 

I zero velocity 
II no acceleration 

III maximum kinetic energy c<r^riX^ji^ 

Hhich of the above statooents is/are correct? 
A . I only B.. I I only Q. I l l only 
t>, ' .2 aid H only E . I and III only 

Consider the lollowing, which are correct? 

1. Force i s that which changes a body's state of rest or uniform 
motion i n a straight l i n e . 

2. An object weighs heavier at the equator than at the North Pole. 

3 . Weights and ma_s are both constant when an object 'is raised <-**̂ *UJIWUBY5 

from sea-level to space. 

4 . A r t i f i c i a l weight on a space station depends a l o t on the speed 
of rotation of the station. 

A. 1 and 2 B. 1 only C. 1 and 4 
D. ? only E . 1 , 2 and 4 
A simple pendulum with a period 1 second on the earth has a period of $ second 

on a certain' planet. I f the acceleration due to gravity i s 9.8 m/sec2, -rfhat 

i s the acceleration due to gravity on the planet? „ L 

A. 1 9 . 6 m/sec B. 4 . 9 m/sec C. 3 9 . 2 m/sec^ 

D. 2 . 4 5 m/sec^ E . cannot be determined because both the mass and 
length of the pendulum .is not given 

When we say that the mechanical advantage of a machine i s 1 5 , we mean that 

A. the work done by the machine i s 1 5 tines the work put into i t . 
"B. the resistance overcome by the machine i6 1 5 times the force applied 

to i t . <• <̂ l?-«̂ ivw »̂ 
C. the load moves through 1 5 times the distance moved by the effort. 
D. the power put into the machine i s 1 5 times that got out of i t . 
E. the f r i c t i o n a l force i s 1 5 times that of the effort. 

Two skaters A and B o n a small l e v e l pond have speeds of 0 . 9 m/s and 0 . 6 m/s 
respectively. They coll ide head on i n a gentle manner and l i n k arms. Both 
skaters have the same mass. Their common velocity after c o l l i s i o n i s 
A. O.J m/e in the original direction of A. , ,n < 
Bo 0 . 3 m/s i n the original direction of B. °^>WW-> 
JJo 0 . 1 5 m/s i n the original direction of A. 
Do 0 . 1 5 m/s i n the original direction of 3. .' 
E-. none of the above / 
An inclined plane 1 0 m long has one end on the ground and the other end on a 
platform 6 m high. A man of mass 150 kg wishes to push a 9 0 kg object up this 
plane. The force of f r i c t i o n i s 1 0 kgf. 

The minimum force he must exert i s , i n kgf, approximately oVV**-*^*^ 

A. 10 B. $k (c. 64 D. 9 0 E. 1 0 0 
In order to hold the object on the plane without l e t t i n g i t s l i d e , the 

minimum force required i s , i n kgf, approximately 0^£^J^ 
A.( 0 B. 10 Jc. 4 4 D. 5 4 E. 64 

, The potential energy gained by the object when i t i s at the top of the plane 

i s , i n kgf - m 

A. 1 0 0 B. 3 2 4 (~C. 5 ^ 0 D. 6 4 0 E . 9 0 0 



C. M.A..A-B. 
"39. She •fficienoy of a machine'!- defined as 

A. load/effort B. effort/load 

to' A bullet of - * velocity Vm/s i s brought to rest i n t seconds 

°* t y f sandbag. » . depth penetrated (in metres) i s 

A. V• m t 
r>. vt/2 

B. Vt 
E . 2tV/si 

C. Vt/2m 

• , * m „t«rt. from rest -nd moves with constant 

S M , v ' " " " . ^ c. 1 6 0 0 0 
. t̂ QQ B« O W U OY^CO-'^"'' 

, • • , • . * » * . • • • • • END OF PAPER •••*••• 
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S y l l a b u s and Time A l l o c a t i o n 

Atomic S t r u c t u r e and R a d i o a c t i v i t y 

Lesson One: Atomic S t r u c t u r e (40 minutes) 

I. The Atomic Theory 
I I . Atomic Models 
I I I . Nucleus, Mass Number, Atomic Number 

Lesson Two: Isotopes and R a d i o a c t i v i t y (25 minutes) 

I. Isotopes and I t s Chemical P r o p e r t i e s 

I I . R a d i o a c t i v i t y and I t s Discovery 

^Assessment One: (1? minutes) 

15 m u l t i p l e - c h o i c e questions for LessonsOne and Two 

Lesson T h r e e : R a d i a t i o n and H a l f - L i f e C+0 minutes) 

I. a l p h a , beta and gamma r a d i a t i o n s 
I I . H a l f - L i f e and Decay Time 
I I I . Carbon Dating 

Lesson Four: T r a c e r and Atomic Energy i n P e a c e f u l Dees 

(20 minutes) 

I. T r a c e r i n P e a c e f u l Uses 
\ I I . Atomic Energy i n P e a c e f u l Uses 

Assessment Two: (20 minutes) 

20 m u l t i p l e - c h o i c e questions for Lessons Three 
and Four 

- 1 -



Lesson One: Atomic Structure (40 minutes) 
299 

Time 
A l l o c a t i o n 

I. (min.) 

5 

The Atomic Theory 

The b e l i e f that complex substances are composed 
of simple, elemental* components existed i n ancient 
Greece. We know that almost every substance can 
be broken i n t o smaller parts. About 2500 years 
ago, a Greek philosopher, Democritus taught that 
by breaking substances i n t o smaller and smaller 
parts, one would f i n a l l y reduce matter to i t s 
smallest p a r t i c l e s , which could not be broken 
down any f u r t h e r . These smallest, i n d i v i s i b l e 
p a r t i c l e s were c a l l e d ATOMS. 

According to Democritus, atoms, l i k e grains of 
sand, when packed together could be moulded i n t o 
any form, so that everything i n nature could be 
b u i l t with atoms. 

Teacher's Guide 

2500 years ago, 
Democritus taught 
that by breaking 
matter i n t o smaller 
and smaller parts, 
i t mat be reduced 
i n t o i t s smallest 
p a r t i c l e s — t h e atoms. 

I I . Atomic Models 

a. J . J . Thomson Model 

Atanis had been pictured as small, hard i n d e s t r u c t i b l e 
p a r t i c l e s u n t i l 1897. When the e l e c t r o n a 
n e g a t i v e l y charged p a r t i c l e much smaller than the 
atom, was discovered. In the next year, J . J . Thomson, 
the E n g l i s h s c i e n t i s t , who discovered the el e c t r o n , 
proposed a so c a l l e d 'plum pudding' model. 

In h i s model, atoms are p i c t u r e d as small spheres 
of p o s i t i v e l y charged matter i n which electrons are 
embedded. (F i g u r e l ) . The atom should look somewhat 
l i k e a snowball with some pebbles or a lump of r a i s i n -
studded pudding. 

HANG THE.FIGURE OF 
THOMSON MODEL. 

Thomson proposed .a 
plum-pudding model 
of the atom. 
He p i c t u r e d atoms as 
small spheres of + 
charged matter i n 
which electrons are 
embedded. 

- 2 -
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b. Rutherford-Bohr Model 

The Thomson model woe soon discarded as i t f a i l e d 
to comply with nevr experimental f i n d i n g s . Thirteen 
ye-:rs l a t e r , another E n g l i s h s c i e n t i s t , Ernest 
Rutherford proposed the 'Nucleon Model',(Fi[_re 2) 
here the atom c o n s i s t s of a nucleus at the center 
surrounded by electrons . which are 
n e g a t i v e l y charged. His model was l a t e r modified 
by N i e l s Bohr, a Danish s c i e n t i s t . 

Bohr p i c t u r e d the atom as a miniature s o l a r system 
Inside the atom, electrons, l i k e those planets 
r e v o l v i n g round the sun, are w h i r l i n g round a t i n y 
p o s i t i v e l y charged p a r t i c l e c a l l e d the NUCLEUS. 
(Figure 3) 

c. Our present view 

Planets move round the sun i n d e f i n i t e o r b i t s but 
electrons are not. They are w h i r l i n g round the 
nucleus with a very high speed, changing t h e i r 
o r b i t s a l l the time. Because of t h e i r r a p i d motion, 
i t i s impossible to f i n d t h e i r p o s i t i o n s at any 
i n s t a n t . The e l e c t r o n can s t i l l be found 1 somewhere' 
round the nucleus, but i t s p o s i t i o n can be described 
only i n terms of ' p r o b a b i l i t i e s ' . 

HANG THE FIGURE OF 
RUTHERFORD MODEL. 
Rutherford proposed a 
model c o n s i s t s of a 
nucleus.  

HANG THE FIGURE OF 
BOHR MODEL. 

Bohr model c o n s i s t s of 
a heavy + charged nucleus 
with - electrons whirling! 
around i t . 

The electrons are w h i r l i g 
round the nucl eus i s ever 
-changing o r b i t s , t h e i r 
exact p o s i t i o n s cannot be 
determined. 

I I I . Nucleus, f-'ass Number and Atomic Number 

I I I - l The Nucleus 

The nucleus, being much smaller than the atom, has 
a diameter ^QQ^Q p a r t of the diameter ofthe atom; 
thus atoms c o n s i s t l a r g e l y of empty space. To have 
some idea of the r e l a t i v e s i z e s of the nucleus and 
the atom: i f the nucleus were enlarged to the s i z e 
of a small glass marble, the whole atom would be as 
b i g as a giant balloon measuring more than 300 f e e t 
across. 

Since electrons are much l i g h t e r than atoms, ( l e s s 
than one-thousandth p a r t ) , so that nearly a l l the 
mass of the atom i s concentrated i n the t i n y but 
heavy nucleus. 

The nucleus, + charged, 
i s much smaller than the 
atom. 
The nucleus holds n e a r l y 
a l l the mass of the atom. 

- 3 -
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minO III-2 P a r t i c l e s of Nucleus- Protons an d 
Neutrons 

S c i e n t i s t s found that the nucleus i s composed of 
two kinds of p a r t i c l e s — protons and neutrons. 

The proton i s a p o s i t i v e l y charged p a r t i c l e , 
possessing a p o s i t i v e charge equal i n magnitude 
to that of the el e c t r o n . In a ne u t r a l atom, the 
number of protons i s equal to the number of 
ele c t r o n s . I t s mass i s about 2000 times that 
of an e l e c t r o n . 

The neutron does not ca r r y any charge, i t s mass 
i s the same as the proton. For some atoms, the 
number of neutrons i s equal to the number of 
protons. But i n some heavy atoms, those having 
l a r g e number of protons and neutrons, the number 
of neutrons i s l a r g e r than the number of protons. 

Teacher's Guide 

N u c l e u s — protons and 
neutrons. 

Proton, +, equal to that 
of an e l e c t r o n . 

m , = 2000 m , proton e l e c t r o n . 
f o r a n e u t r a l atom, 
no. of p • no. of e 

Neutron, no charge, 
m i m • neutron proton 

in general, 
no. of n ^ no. of p 

III- 3 Mass Number and ATomic Number 

Protons and neutrons ar- the component p a r t i c l e s 
of a l l ator.ic n u c l e i . To help i n i d e n t i f y i n g 
various n u c l e i , s c i e n t i s t s defined two numbers, 
the atomic number and the mass nuaber. 

The number of protons i n s i d e the nucleus i s c a l l e d 
the Atomic Number and i s denoted by the synbol Z. 

The t o t a l number of protons and neutrons i s c a l l e d 
the Mass Number and i s denoted by the symbol A. 

Less commonly, the number of neutrons i s represented 
by N, which can. be found by usin g the formula 

N - A - Z 
when A and Z are known. 

Examples: C atom — 6 protons & 6 neutrons i n nucleus 

.'. Z » 6, A - 6 + 6 - 12 

Na atom— 11 protons and 12 neutrons 

.'. Z= 11, A = 11 + 12 = 23 

Z = atomic no.(no. of p) 

A - mass no. (no. of p +ui 

Exaraoles 

k 



Time 
'mia) 

I I I - 4 Symbolic Representation of Nuclei 

To represent helium, chemists use the abbreviated 
symbol : He. Nuclear p h y s i c i s t s are more 
p a r t i c u l a r , they represent the nucleus of helium 

4 

as -He where the t o p - r i g h t no. - mass number 

and the bottom-left no. = atomic nuaber 

From t h i s symbol, we know at once that there are 

4 p a r t i c l e s i n the nucleus, 2 protons and 2 neutrons. 

302 
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The n u c l e i of an 
element X i s represented] 
by Z X A ' 

In general, _f X i s the symbol of the element, 
i t s nucleus i s represented as _X . The number 
of component p a r t i c l e s are c l e a r l y given from the 
symbol. 

1 2 ^ Example: ,C , ,, Na* T 2 3 S 

1 1 92^ 
Exmpies 

- 5 -
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Lesson Two: Isotopes and R a d i o a c t i v i t y (25 minutes) 

Isoto-pes and I t s Chemical P r o p e r t i e s 
Teacher's Guide 

1-1 Chemical P r o p e r t i e s and Atomic dumber 

A l l atoms of an element contain the same number 
of protons. The chemical p r o p e r t i e s of an element 
i s determined "by the number of electrons In an 
atom, which i s equal to the atomic number of the 
e l em ent. 

According to the atomic theory, a l l atoms of an 
element should be i d e n t i c a l . They should have 
the same s i z e , mass and s t r u c t u r e . 

S c i e n t i s t s discovered that an element may c o n s i s t 
of several kinds of atoms with d i f f e r e n t masses. 
These atoms of the same element have the same 
number of t^ea-trrorrs. The various species of an 
element having d i f f e r e n t masses are c a l l e d i t s 
ISOTOPES. 

Chemical p r o p e r t i e s 
denend on atomic no. 

Atoms of the same element! 
but of d i f f e r e n t masses 
e x i s t - - they are c a l l e d 
ISOTOPES, having the 
same Z but d i f f e r e n t A. 

10 

1-2 Examples of Isotooes 

Ordinary hydrogen atoms has 1 proton i n i t s nucleus. 
otKer 

There are also two kinds of hydrogen atoms which 
have one^tvro more neutrons r e s p e c t i v e l y i n t h e i r 
n u c l e i . These are c a l l e d 'heavy hydrogen'. The 

1 2 3 
3 isotopes are represented by H ,(^H )(^H ) 

35 "1 
C h l o r i n e has 2 isotopes: . ^ C l ,^C1^ 

Oxygen has 3 isotopes: 

Lead has 4 isotopes: gjPb 

Carbon has 3 isotopes: 

,16 ( Qo 1 7) Lo 1 8 ) 
204 

82 Pb 
206 207 

,12 ,13 

82P>-

V 4 * 

Examples 

' 82' Pb 
208 

Isotopes underlined e x i s t i n majority abundance, 
while the ones In bracke-is have an abundance of 
l e s s than 1/3. 

- 6 -
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t T u n ^ I I . R a d i o a c t i v i t y and I t s Discovery 

I I - l Discovery of R a d i o a c t i v i t y 

3 The story happened i n a d u l l , misty day i n 1 8 9 6 . 

A French s c i e n t i s t , Henri Becquerel, placed a. 
uranium s a l t on a photo p l a t e i n a dark drawer. 
The p l a t e was found to be fogged a f t e r development. 

C l e a r l y the uranium had exposed i t even i ~ the 
dark and through the p r o t e c t i v e wrapper. This 
uranium s a l t possessed some mysterious a c t i v i t y 
and gave out some r a d i a t i o n s that a f f e c t e d the 
photo p l a t e . 

II-2 Basic Knowledge of R a d i o a c t i v i t y 

1 Some atoms possess a l a r g e number of nucleons i n 
t h e i r nucleus. These p a r t i c l e s are r e s t l e s s ( or 
unstable) as they are confined i - i a small region. 

The j o s t l i n g p a r t i c l e s can have a more easy sta t e 
(or s t a b l e state) by e x p e l l i n g some of t h e i r 
neighboring p a r t i c l e s , r e s u l t i n g i n the emission 
of some i n v i s i b l e r a d i a t i o n from the nucleus. 
Those at?ms are s a i d to be RADIOACTIVE. 

The process of emitting so-ae p a r t i c l e s or r a d i a t i o n 
due to spontaneous s p l i t t i n g ( d i s i n t e g r a t i o n ) i s 
known as DECAY. This w i l l r e s u l t i " a new element 
which can continue, i f p o s s i b l e , t h i s process u n t i l 
a f i n a l s t a b l e s t a t e i s attained. A s t a M e s t a t e 
r e f e r s to the s t ' t e at- which elenrntrcan no longer 
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Becquerel a c c i d e n t a l l y 
discovered that a photo 
p l a t e was exposed by 
uranium. 

The uranium s a l t can emit 
r a d i a t i o n s that a f f e c t the 
photo p l a t e . 

Large number of nucleons 
i n a small space are 
r e s t l e s s or unstable. 

Unstable atoms, which can 
a t t a i n a more s t a b l e s t a t e 
a f t e r r a d i a t i o n , are 
r a d i o a c t i v e . 

Decay process r e s u l t s i n 
a new element which can 
s t i l l be r a d i o a c t i v e , until ; 

i 

a f i n a l s t a b l e s t a t e i s 
a t t a i n e d . 



Lesson Three: Radiation and H a l f - L i f e (40 minutes) 305 

ime 
in.) I. alpha, beta and gamma r a d i a t i o n s 

A f t e r r a d i o a c t i v i t y war> discovered, hundreds of 
experiments were performed to study t h e i r proper;ies. 
S c i e n t i s t s soon i d e n t i f i e d three d i f f e r e n t kinds of 
r a d i a t i o n s : ( i ) alpha r a d i a t i o n , 

( i i ) beta ^ r a d i a t i o n and 
( i i i ) gamma V rays 

Teacher's Guide 

There are 3 types of 
r a d i a t i o n s : o( / p, and V 

1-1 alnha r a d i a t i o n 

Alpha r a d i a t i o n i s found to be groups of p a r t i c l e s 
having 2 protons and 2 neutrons i n each group. 
Since the helium nucleus i s also composed of 2 
protons and 2 neutrons, alpha p a r t i c l e s a"e 
sometimes stated as He n u c l e i . Due to the 2 protons 
present, alpha p a r t i c l e s are p o s i t i v e l y charged. 
When an alpha p a r t i c l e i s emitted, the process can 
be represented s y m b o l i c a l l y by: 

y - 4 _Ke ( <X- p a r t i c l e ) Z" ' Z-2* ' 2" 

Where X i s the element to emit the c\ p a r t i c l e , 
g e n erally c a l l e d the mother n u c l i d e , and Y i s the 
r e s i d u a l element c a l l e d the daughter nuclide. 

Note that the mother n u c l i d e a f t e r emitting an 
alpha p a r t i c l e has i t s atomic number decreased by 
2 and the mass number l e s s by 4. (Emission of 2 p 
and 2 n) 

Example: 86 Ra' 
226 

84 Rn 
222 ,He 

c£-radiation c o n s i s t s 
of groups of (2p 4 2n), 
i d e n t i f i e d as He n u c l e i 

4 
He, c a r r y i n g + charge 

When an alpha p a r t i c l e 
leaves a nucleus, i t s 
Z i s l e s s by 2 and i t s 
A i s l e s s by 4. 

1-2 beta ft r a d i a t i o n 

Beta r a d i a t i o n c o n s i s t s of el e c t r o n s . These electrons 
are not o r b i t a l e l e c t r o n s . This i s simply due to the 
change of a neutron i n t o a proton and an el e c t r o n . 

n > p 4 e ( ^ - p a r t i c l e ) 
The e l e c t r o n i s emitted as the beta p a r t i c l e , the 
equation i s given by 

.0 
Z+l i e ( g-particle) 

(3-radiation i s composed] 
of electrons due to the 
change of a neutron to 
a oroton and an electron! 

- 11 -
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l i n . ) The r e s i d u a l daughter n u c l i d e has an atomic number 
of Z ^ - l , due to 1 proton more. The mass number A 
has not changed as the t o t a l number of nucleons i s 
unchanged. 

.14 . „14 . 0 Exampl e: ,N 

.306 
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A f t e r the emission of a 
[3 - p a r t i c l e , the atomic 
no. Z i s increased by 1, 
the mass no. A i s uncharged 

1-3 gamma V rays 

The r a d i a t i o n does not c a r r y any charge. I t has 
a nature s i m i l a r to that of l i g h t bufe i t s energy 
i s m i l l i o n s of times l a r g e r . They possess wave 
pr o p e r t i e s — can be r e f l e c t e d or r e f r a c t e d , 
( d i f f r a c t or i n t e r f e r e with each other as well) 
The r a d i a t i o n t r a v e l s with the speed of l i g h t . 

i f - r a d i a t i o n i s i n f a c t 
waves, of high energy, 
t r a v e l l i n g with the 
speed of l i g h t . 

I I . 

I I - l 

H a l f - L i f e 

Introduction 

From lesson 1, we know that unstable atomic nuclei' 
are r a d i o a c t i v e . These n u c l e i may decay, or break 
up by i t s e l f to form more st a b l e n u c l e i with the 
emission of r a d i a t i o n . 

The breaking up process occurs randomly. We cr.nnot 
t e l l which nucleus w i l l decay i n a p a r t i c u l a r time. 
But i t i s true that more n u c l e i w i l l break up i f 
more unstable atoms arc present. 

Unstable n u c l e i are 
radioac t i v e . 

Muclei decay randomly. 
Kore r a d i o a c t i v e n u c l e i 
can give more r a d i a t i o n . 

II-2 H a l f - L i f e (T, ) 
o 

15 Some r a d i o a c t i v e samples need a long period to be 
converted to the s t a b l e ones and some need a few 
seconds. As an i n d i c a t i o n of the ACTIVITY or the 
power of s t i l l being a c t i v e , we measure THE TIME 
REQUIRED FOR HALF 0? THE TOTAL NUMBER OF RADIO
ACTIVE NUCLEI ORIGINAL PRESENT TO BE CHANGED. 
This i s the h a l f - l i f e of the r a d i o a c t i v e element. 
Example: Radon, a r a d i o a c t i v e gas whose Tj_ i s 4 days, 

2 
i f vie s t a r t with 256 atoms of radon, 

The h a l f - l i f e i s the 
time f o r h a l f of the 
nuaber of n u c l e i to 
decay. 

HANG THE EXPONENTIAL 
DECAY CURVE PROVIDED, 

Example 

i n 4 days time, 256 128 atoms w i l l be changed, 
l e a v i n g 128 atoms of unstable radon atoms. 

128 
i n 4 move days, ——•• = 64 atoms are again decayed, 

l e a v i n g 64 atoms s t i l l a c t i v e ; 
In a t o t a l period of 16 days, 16 atoms of radon 
s t i l l remain a c t i v e . 

- 12 -



••. Time 
tminO 

D i f f e r e n t elements have d i f f e r e n t h a l f - l i v e s , 
some may he very long and some very short. Here 
are some examples: 

Element H a l f - L i f e 
Uranium 2J8 4.5 b i l l i o n years 
Carbon 14 5600 years 
Radium 226 1620 years 
Polonium 214 10 second 

Teacher's Guide 

From the graph, we see that the number of s u r v i v o r s 
becomes smaller as time passes, but i t may never 
become zero. This i s another way of saying that 
we cannot assign any ' d e f i n i t e ' l i f e time i n which 
a l l of the o r i g i n a l atoms f o r a sample w i l l have 
decayed. 

The number of unstable 
atoms decreases as 
time passes. 

The decay law i s a r e s u l t of s t a t i s t i c a l a n a l y s i s , 
and i t i s a p p l i c a b l e to a sample c o n t a i n i n g a large 
number of r a d i o a c t i v e n u c l e i . 

I I I . Carbon Dating 

A r c h e o l o g i s t o , people who study ancient r e l i c s , 
always have i n t e r e s t to determine the age of bones 
or rocks dug from ancient tombs. I f the age of a 
piece of ancient bone can be found, h i s t o r i a n s 
can obtain more information about the c u l t u r a l 
development at that time. 

The common method of dating makes use of Carbon-14, 
a r a d i o a c t i v e isotope of Carbon-12, which e x i s t s 
n a t u r a l l y i n very minute amounts. The h a l f - l i f e . , 
of Carbon-14 i s about 5600 years. 

A l l l i v i n g organisms, plants or a i a a l s , takes i n 
Carbon-14 along with carbon-12 from the surroundings. 
When the organism dies, there i s no longer any 
i n t a k e of Carbon-14 isotopes, and those that 
remain break down slowly. By measurement of the 
amount of Carbon-14 present i n a specimen, the 
length of t i n e elapsed since the organism's death 
can be found. 

Dating i s important 
to h i s t o r i a n s and 
a r c h e o l o g i s t s . 

C-14, a r a d i o a c t i v e 
isotope of C-12, havig) 
T, of 5600 years, i s 
the element used f o r 
dating. 

Measurement of the 
amount of the 
remaining C-14 helps 
the d a t i n g of the 
specimen's age. 

- 13 -



Lesson Four: Tracer and Atomic Energy i n Peaceful Uses 
308 

ime 
,' u r^ Introduction 

3 Many people nowadays s t i l l have a b e l i e f that 
r a d i a t i o n s can only do harm to l i v i n g things. 
This could p o s s i b l y be due to the vast d e s t r u c t i v e 
power from atomic bombs. ! 

Though i t i s undeniable that r a d i a t i o n s can be 
harmful to body t i s s u e s and c e l l s , but i t can 
also become h e l p f u l under c a r e f u l c o n t r o l and 
usage. The most popular a p p l i c a t i o n i s i n the 
generation of e l e c t r i c a l power. 

There ar<? other a p p l i c a t i o n s i n r a d i o t h e r a p y — 
the treatment of cancer pa t i e n t s with r a d i a t i o n 
to k i l l cancerous c e l l s , archeologiCal d a t i n g as 
described i n l a s t lesson and to serve as t r a c e r s 
i n medical and i n d u s t r i a l researches. 

$ I. Tracer i n Peaceful Uses 

1-1 P r i n c i p l e 

A score of a r t i f i c i a l r a d i o a c t i v e isotopes 
( r a d i o i s o t o p e s ) are a v a i l a b l e today f o r use i n 
i n d u s t r y and medicine. An important aspect of t h e i r 
usefulness i s that they can be traced; a detector of 
r a d i a t i o n w i l l e a s i l y t e l l t h e i r presence anywhere, 
even i n amounts too small to be v i s i b l e or found 
by simple means. 

1-2 Medical A p p l i c a t i o n s 

Radioisotopes are of. greatest value i n the diagnosis 
of human dis o r d e r s . T''ey help i n many cases where 
X-rays f a l l short. For example, r a d i o a c t i v e sodium, 
i n the form of a s a l t s o l u t i o n , i s i n j e c t e d i n the 
p a t i e n t ' s arm. The isotope i s picked up by the blood 
stream and transported to the heart. The p o s i t i o n of 
the isotope can then be located by a detector. This 
o f f e r s a valuable means i n the r e c o g n i t i o n of 
diseases of the heart or the c i r c u l a t o r y system. 

Teacher's Guide 

Radiation i s harmful 
due to the vast 
amount of energy 
released. 

Radiation i s d e s t r u c t i 
ve, but i t can be 
c o n s t r u c t i v e i f under 
s u i t a b l e c o n t r o l . 

A p p l i c a t i o n s i n power 
generation, r a d i o 
therapy, dating and 
trac ers. 

t-

The d e t e c t i o n of 
r a d i o i s o t o p e s allow 
the a p p l i c a t i o n of the 
t r a c i n g technique i n 
many f i e l d s . 

Detection of r a d i o 
isotopes i n j e c t e d i n t o 
bodies help i n 
diagnosis. 

I- : 

I: : 
I' , 
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Time 
nin.) 

I - 3 I n d u s t r i a l A p p l i c a t i o n s 

T r a c i n g small amounts of matter i s h e l p f u l i n 
a l l kinds of research i n ind u s t r y . In o i l 
r e f i n e r i e s , r a d i o i s o t o p e s can be used to t r a c e 
o i l along the p i p e l i n e s . By adding a few t r a c e r 
-atoms to the o i l , batches of d i f f e r e n t grades of 
o i l can be l a b e l l e d l i k e l e t t e r s and followed. 
Hidden leaks are e a s i l y dicovered, they are 
betrayed by the presence of r a d i o a c t i v i t y outside 
the pipes. 

309 
Teacher's Guide 

Detection of radioisotope) 
i n o i l or water helps 
l o c a t e leakages. 

I I . Atomic Energy i n Peaceful Uses 

In r e a c t i o n s concerning n u c l i d e s , energy may be 
absorbed or released. The energy absorbed or 
released in a nuclear r e a c t i o n i s a m i l l i o n or 
more than the amount of energy involved i n an 
ordinary chemical r e a c t i o n . Hence t h i s property 
has marie the re a c t i o n s important i n i n d u s t r i a l 
and m i l i t a r y apoli;:ations. 

envy metal uranium i s a mixture of F i s s i o n — the 

2 isotopes of which ^^}' Uranium-235, i s the 
most important. Some atoms of U-235 decay n a t u r a l l y , 
e m i t t i n g high-speed neutrons. 

When one of these neutrons h i t s the nucleus of a 
neighboring U - 2 3 5 atom, i t may break i n t o two nearly 
equal r a d i o a c t i v e n u c l e i , 
with two or more neutrons. 

144 90 
aa ana Kr , together 

92 U 
2 3 5 

o1 
5 6 

Ba 144 36 Kr 
90 

0 1 

The breaking up process r e s u l t s i n the l i b e r a t i o n 
of a great amount of energy i n the form of heat. 
The neutrons emitted i n the r e a c t i o n may s p l i t other 
U - 2 3 5 n u c l e i , "nd so a chain r e a c t i o n i s set up, 
r e s u l t i n g i n a continuous l i b e r a t i o n of energy. 

The energy released i s use.'? to heat up c i r c u l a t i n g 
cold water i n t o steam, which i s used to generate 
e l e c t r i c i t y a f t e r passing some mechanical devices. 

Large amount of 
energy i s involved i n 
nuclear r e a c t i o n s . 

U - 2 3 5 may decay by 
l i b e r a t i o n of high 
speed neutrons 

2 3 5 When the n h i t s an U 
atom, the atom w i l l be 
s p l i t t e d with f u r t h e r 
l i b e r a t i o n of n. 

Energy i s also released 
i n the s p l i t t i n g proeess 
The s p l i t t i n g continues 
by a chain r e a c t i o n . 

The energy released ;.is 
used to generate e l e c t r i c 
- i t y . 
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TEST IN ATOMIC PHYSICS 



325 
Assessment One (15 minutes) 

1. The b a s i c idea of the Rutherford-Bohr Model i s that 
( l ) the atom has some p o s i t i v e l y charged matter. 
(?) the atom i s formed by a cloud of e l e c t r o n s . 
(3) the nucleus has e l e c t r o n s i n s i d e . 
( 3 0 the atom has a s t r u c t u r e s i m i l a r to that of the s o l a r system. 
(5) the e l e c t r o n s arc moving i n changing o r b i t s , 

2. A c c o r d i n g to J . J . Thomson, 
(_1 ) atoms cannot be d i v i d e d i n t o s m a l l e r p a r t s . 
(_2) an atom i s a n e u t r a l Sphere consist!!];- of some p o s i t i v e l y 

charged matter with e l e c t r o n s embedded i n i t . 
(3) i n s i d e an atom, there w i l l be a nucleus with e l e c t r o n s a l l around. 
CO e l e c t r o n s are l o c a t e d i n s i d e the nucleus. 
(5) alpha p a r t i c l e s come out from the nucleus. 

3. The number of protons i n the nucleus of an atom i s c a l l e d 
(1) the mass number 
C2j) the atomic number 
(3) the i s o t o p e number 
CO the i o n i z a t i o n number 
(5) the n u c l e a r weight 

The s m a l l e s t u n i t of the element that can e x i s t by i t s e l f and 
r e t a i n the same q u a l i t y as the element i s c a l l e d a/an 
(1) atom 
$Aj) molecule 
(3) elementary p a r t i c l e 
C ) e l e c t r o n 
(5) nucleus 

5- Uranium was f i r s t d i s c o v e r e d as a r a d i o a c t i v e element by observing 
i t s a c t i o n i n 
(j)) a f f e c t i n g a covered photographic p l a t e . 
(2) producing counts on a d e t e c t o r . 
(3) making t r a c k s i n a cloud chamber. 
CO exploding a bomb. 
(5) speeding up a chemical r e a c t i o n . 

6 . - 7 r e f e r t.o Figure 1, a r e p r e s e n t a t i o n of Bohr Atom. 

< / \ \ 

X and Y are r e s p e c t i v e l y ^ < ' f 

(1) proton and neutron. \ — ' 
(2) e l e c t r o n and proton. se ,*Y P|Q.1 
\Sp nucleus and e l e c t r o n . 
CO e l e c t r o n and nucleus. 
(5) neutron and e l e c t r o n . . 

7. X i s composed of 
(1 ) protons only 
(2) neutrons only 

protons and neutrons 
(k) neutrons and e l e c t r o n s 
(5) protons, neutrons and e l e c t r o n s 

- 8 -
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An e l e c t r o n from a hydrogen atom 

i s i d e n t i c a l to an e l e c t r o n from another hydrogen atom. 
(2) has a g r e a t e r mass than an e l e c t r o n from an oxygen atom, 
( j ) i s l a r g e r than an e l e c t r o n from an helium atom, 
CO has a greater' charge than an e l e c t r o n from an n i t r o g e n atom. 
(5) i s l i g h t e r than an e l e c t r o n from an c h l o r i n e atom. 

9 . The weakness of the J . J . Thomson Model i s t h a t 
(1) the t o t a l charge of e l e c t r o n s i s i n c o r r e c t . 
(2) the s i z e of the atoms i s i n c o r r e c t . 
O") the shape of the atom i s i n c o r r e c t . 
Cf) each e l e c t r o n i s surrounded by about the same amount of 

the other matter. 
(5) the number of e l e c t r o n s i s equal to the number of the othe! 

T5<?.rt'icles. 

10. Using the common convention, the element X^ 5 has 
(1) 21. protons and 66 electron.' 
(.?.) 21 neutrons and 4 5 protons 
(3) 21 neutrons and ?h protons 
CO 21 protons and '15 neutrons 
(5) 21 prot. ons and ?J\ neutrons 

21 J 

11 The f o l l o w i m 
mass numbers 

• t a b l e shows four n u c l e i P, 
and atomic numbers: 

Mass Number N u c l P U S 

I . 
I I . 
I I I . 
IV. 

p 
0 
R 
S 

20 
20 
21 
22 

Q, R and S with t h e i r 

Atomic Number 
9 

10 -
10 
10 ' 

Which of the above i s / a r e the i s o t o p e ( s ) of an element having 
a mass number 20 and an atomic number 10? 

(1) 1, I I I and IV only 
(2) I and I I I only 
(3) II and IV only 
Cf) I andIV only 
(5) I I I and IV only 

12. A h. 
Fro: 

(?) 
(3) 
CO 
(5) 

;am passes between two p a r a l l e l p l a t e s i s d e f l e c t e d as shown. 
1 t h e P i c t u r e , we can t e l l that the beam i s composed of 
e l e c t r o n s 
protons 
neutrons 
gamma p a r t i c l e s 
alpha p a r t i c l e s 

13. V.:hen 
the 
(1) 
(2) 
(3) 
Cf) 

a very fast moving proton P approaches a s t a t i o n a r 
path of P i s l i k e l y to be 

II 
I I I 
IV 
V 

JL 
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An improvement of the Rutherford*-Bohr Modal over the J . J . Thomson 
Model and-a weakness of the R u t h e r f o r d - R o h r Model a r e t h a t 
(1 ) the s i z e of an 9torn i s b i g g e r but e l e c t r o n s and n u c l e u s a r e 

not d i s t i n gu i r>h a b 1 e . ,. 
(2) e l e c t r o n s ai:d n u c l e u s a r e . . d i s t i n g u i s h a b l e but e l e c t r o n s a r e 

. moving around the n u c l e u s i n f i x e d o r b i t s . 
( 3 ) the s i z e o f an atom i s s m a l l e r but e l e c t r o n s are moving 

around the n u c l e u s i n f i x e d o r b i t s . 
CO e l e c t r o n s and n u c l e u s are d i s t i n g u i s h a b l e but e l e c t r o n s a r e 

moving around the n u c l e u s i n ch a n g i n g o r b i t s . 
( 5 ) e l e c t r o n s and n u c l e u s a r e d i s t i n g u i s h a b l e but e l e c t r o n s a r e 

moving around the n u c l e u s i n f i x e d o r b i t s . *' 
/ 

A beam of p a r t i c l e s pass.es t h r o u g h a magnetic f i e l d , ' I f the 
magnetic f i e l d i s decreased t o a low i n t e n s i t y , no a p p a r e n t 
d e f l e c t i o n or changes o f the beam can be o b s e r v e d . I f the magneti 
f i e l d i s i n c r e a s e d t o a v e r y h i g h i n t e n s i t y , the beam i s widened 
to a s m a l l degree but s t i l l goes i n .the same d i r e c t i o n . The 
above i n f o r m a t i o n i n d i c a t e s t h a t the beam i s composed o f 
( l ) n e u t r o n s o n l y 
(?.) a l p h a and b e t a p a r t i c l e s 
( 3 ) n e u t r o n s and a g r e a t number of e l e c t r o n s and p r o t o n s 
(ifj) n e u t r o n s and a s m a l l number of e l e c t r o n s and p r o t o n s 
( 5 ) - gamma p a r t i c l e s 

http://pass.es
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Assessment Two ( 2 0 minutes) 

: The syabe-1 ^i?. may t>& used for an <Crparticle because 

( 1 ) i t has 2 electrons and k nucleone, 
( 2 ) i t has 2 protons and'k neutrons 
( 3 ) It has 2 Beutrorts-land V protons 

i t has 2 protons and 2 neutrons 
( 5 ) i t has 2 electrons'fend 2 protons 

B i o l o g i s t s ars trying to find out more about the metabolism, of plants 
and anireale through the use of 

( 1 ) high-energy p a r t i c l e accelerators ., 
(j£ r a d i o - i c o t o p i c -racers 
( 3 ) high power microscope 
(I,) X-rays 
( 5 ) <L -decay 

Of the threa coaracn types of r a d i a t i o n s , namely alpha , beta and 
gamma , frea radioact ive s n u r c e e , - e l e c t r i c charge i s c a r r i e d by. 

(1) /S and V only 
( 2 ) «c and Y o n l y 
( 3 ) d. and 5̂ only - . 
(%) p only •' ••-',• 
( 5 ) <C only 

The main reason why a neutron a i l ! penetrate a nucleus more r e a d i l y than 
"a "proton io that the neutron i s 

( 1 ) s l i g h t l y cere r.iassive ;" ••• 
( 2 ) oovinc \r-sici- \ •'• 
(3) moving slov;or 
('t) uncharged / ' .••': 

(£) unaffected by nuclear forces 

A l l EXCEPT ONE of the following'statements are true. Which one i s the 
exception ? -p--':-.. <:.~ 

• ( 1 ) R a d i o a c t i v i t y i s a natural c h a r a c t e r i s t i c of some elements 
' ( 2 ) R a d i o a c t i v i t y 'isotopes can. be produced a r t i f i c a l l y i n the laboratory 
( 3 ) Radioactive i s o t o p e s decay by the emission of p a r t i c l e s from'the n u c l e i 
£V)> A l l isotopse ere radioactive 
( 5 ) There i s a wide yariey of decay rates for r a d i o a c t i v e elements-. 

When the'nucleuG ^ A P & becomes ggAc , i t has undergone .""..,••'"-

an & ^dscp.y ./ • 
( 2 ) a '/? -^cur.;-
( 3 ) a 'i -decay 
("•) a c o l l i s i o n with neutrons 
( 5 ) a capture of 1 neutron end then a release of 1 proton. 

ft radioactive "atom emits A ; J 5 -particle; What happens to the aase 
number of the e l o s ? ' 

(1) It increases by 1 ' 
^ 2 ) It remains unchanged 
(3) It decreases by 1 '. , _ ...... 
(U)'It decreases by 2 
( 5 ) It decreases by b 

file:///r-sici-
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The h a l f - l i f e - of a certain radioactive isotope i s 3 seconds. S t a r t i n g 
with W active atons 5 

I . there w i l l be N/8 active atoms remained after 9 seconds ' 
I I . there w i l l be N/16 active atoiss remained after^l8 seconds' 
I I I . three-quarters of the active atoms w i l l hiajw^̂ fe-̂ ay-ê  after 6 seconds-
IV. there w i l l be N/32 active atoms remaining after 2 1 seconds.*. 

Which of the above statements is/are correct ? 

((1)" - o n l > " 
( 2 ) II only 
( 3 ) I I I only 
(L,) I, I I and .TV only 
( 5 ) I, I I , I I I and IV 

1=£ 

An unstable element X decays into a stable element Y with a h a l f - l i f e of 
On 1 st March, a piece of X has a mass of 1 0 g. What w i l l be the 3 days., 

masses'-o"f 

( 1 ) 
( 2 ) 
( 3 ) 

<& 
( 5 ) 

andY 6 days l a t e r 

ME S S of X' Mass of Y 

5 
1 0 
0 

2 . 5 
7 . 5 

5 g 
0 g 

1 0 g 
7.5 6 
2 . 5 g 

1 0 . When a chain reaction takes place i n U 2 3 5 
two parts during f i s s i o n and also releases 

(1) one neutron and one proton 
(2) one proton 
( 5 ) one neutron 
(Q) more than 1 neutron 
(cj) more than 1 proton 

each nucleus breaks into 

J 

[ Numigr «f radioactive, nuclei 

1 1 . The age of an old tree i s found by burning the 
tree ashes and counting the 
number of radioactive 
n u c l e i i s detected' to be 8 m i l l i o n s . 

V-"From the decay graph of C-^k given 
on the l e f t , the age of the old 
tree being tested 1 3 found to be (A 

( 1 ) 5 . i 6 0 0 years 
( 2 ) 1 1 , 2 0 0 years 
( 3 ) 1 6 , 8 0 0 years 

22 , 4 0 0 years 
( 5 ) 2 , 8 0 0 years 

SiOO //2o4 tiBtO 

1 2 . Some radioact ive isotopes have to be injected into a patients vein to 
investigate his blood c i r c u l a t i o n . In the l i s t of radio-isotopes given, 
choose the one yourthink i s the meet s u i t a b l e 

(j) X of h a l f - l i f e 1 0 seconds 
C t j ) T of h a l f - l i f e 1 hour 

Z of h a l f - l i f e 1 C days 
p i ) P of h a l f - l i f e 1 year 
( 5 ) Q of h a l f - l i f « 1 0 years 
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1 3 . " An atom with mass number A and atomic number Z decays ia-three stages by the 
emission of an oL - p a r t i c l e , - a p - p a r t i c l e and a second ^ - p a r t i c l e . It 
then becomes an isotope of the same element with mass number ,1 ' 
( 1 ) unchanged 
( 2 ) equals A 
( 3 ) equals A 
( 4 ) equals A 
^ 5 ) equals A 

1 i 4 ¥hich of the following might be the products of the f i s s i o n of a nucleus 
of 

92 

235 after the nucleus has absorbed a neutron ? 

-0 „ <*• „ 2 3 2 
f l ) - 1 e * 2 H e + ? 1 P a 

• 209' k 1 
o.Pb + 5 ,He + 7 n n < r?\ 82 • ^ 2 0 

0 • „ 2 3 6 
( 3 ) - 1 e + 9 3 N p 

(it) 2 9 0 . 9 0 y IkO V „ 1 - 3 8 S r > • 4 5 X e • 6 0 n 

(where 

and 

- 1 e represents an electron 

1 represents a neutron ). 

1 5 . Imagine that a new isotope of l i t h i u m (Li) with atomic number 3 and mass 
number 5 has been discovered among the radiat ions emitted from ' "' I 
radioact ive plutonium (Pu). Which one of the following nuclear equations 
c o r r e c t l y describe i t s emission from.a 

9** Pu 2 3 9 nucleus ? 

P a 2 5 ' * ' 
91 

( 2 ) + 9 7 B k ' 
( 3 ) —~e» ? L i 5 + PA '• 

9 1 
CO + A c 2 5 6 -

89 

( 5 ) 9 1 

Questions 1 6 - 1 7 
A radium Bourcs that emits ot , 6 and f 
r a d i a t i o n s simultaneously i s put i n an 
evacuated box. The r a d i a t i o n coming from 
the samll lead cavity then forr.s a narrow 
beam which passes between two charged 
metal plates as ehown i n the diagram. 
When the photographic plate I s developed, 
3 spot6 l a b e l l e d P, Q and R are obtained. 

16,Which are the radiat ions responsible for each of the spots ? 

Spot P ;.Spot Q • - Spot R . ' 

(1) 

( 3 ) 
(«> 
(5). 

P 
r 
P 

Y 
f 

V 

P, 
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1 7 . . I f more p o s i t i v e charge i s put on th« p o s i t i v e p l a t e and more negative 
• charge on the negative p l a t e , what v i l l happen to the spots ? h 

:' Spot P Spot. Q Spot R 

( 1 ) s h i f t s more to the shif.fco to the l o f t s h i f t s more to the r i g h t 
r i g h t 

r i g h t 

( 2 ) s h i f t s s l i g h t l y to remaine unchanged s h i f t s s l i g h t l y to the 
the r i g h t l e f t 

s h i f t s core to tho reir.p.ins unchanged s h i f t s Mors to the r i g h t 
l e f t . 

r i g h t 

s h i f t s s l i g h t l y to s h i f t s to the s h i f t s mora to the r i g h t 
the r i g h t r i g h t 

s h i f t s mora to r i g h t 

( 5 ) s h i f t s more to the s h i f t s to the s h i f t s s l i g h t l y to the 
l e f t r i g h t l e f t 

Q u e s t i o n s 1 8 - 'i9 

An analogy has been drawn between the decay r a t e . i n B r a d i o a c t i v e decay rv 
the flow o i water through the system. In a r a d i o a c t i v e cample, the"de-ay 
U-f°- t h * r a * f °! i r e a l : i B S d o w ! i o f unstable atoms) i s p r o p o r t i o n a l to tW 
number o f u n s t a b l e atoms p r e s e n t . S i m i l a r l y , the r a t s of water flow i s a l s o 
p r o p o r t i o n a l to the height of the water l e v e l above the o u t l e t . 

P f I 

Iihf ^ f f " r ^ b ° I ! , f " ! r f * « * ? » * ^ore.t c r o s s - s e c t i o n a l areas and a r . a l l d r a i n e d by i d e n t i c a l c a p i l l a r y tuber, 

1 8 . The h a l f - l i f e p e r i o d of the water i n tank Q would be 
, I . h a l f of the time spent by s. water molecule i n s i d e Q's c a p i l l a r y tube 

I I . ^ the t i n e taken f o r the- water l e v e l to f a l l to h a l f of i t s o r i g i n a l v a i u r 

I I I . h a l f c f the time r e q u i r e d to d i a i n a l l the water i n the tank 
(1) Only I i s c o r r e c t 

^t2) Only I I i s £ . e r r e d 
Only I I I i s c o r r e c t 

(4) Only I and I I I are c o r r e c t 
( 5 ) Only I I and I I I are c o r r e c t 

1 9 . 
In t h i s analogy, the height of th? water leve) correfiooi*** tn *ua 

number o f u n s t a b l e aton.3, * h i l e the r a t e of ^ ^ ^ ^ s 
to the 
I 

r a t e of decoy. T h i s analogy i s nc a good analogy because 
t h e . h a l f - l i f e of the tanks are d i f f e r e n t even i f the i n i t i a l h e i g h t s 
of the water l e v e l s are the same 

Il„ the h a l f - l i f e . . o f the tank doec- not only depend on the height of 
' the i n i t i a l water l e v e l but a l s o on the c r o s s - s e c t i o n a l area 

I I I . the c a p i l l a r y tube whore the water flows out i s too s m a l l 60 t h a t 
the h a l f - l i f e i s too l o n g . 

Which of the above reasons i s / a r e c o r r e c t ? 
(1) I o n l y 
( 2 ) I I o n l y 
r-,\ I I and I I I o n l y 
^ * I and I I o n l y 

I I I o n l y 
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Which of the following processes do you think w i l l be most e f f e c t i v e 
i f sonie radioactive isotopes are used as means of investigation ? 
I„ The i n v e s t i g a t i o n of water flow i n a r i v e r 
H o The research on mineral absorption i n a plant-'' 
I I l o The i n v e s t i g a t i o n of t r a f f i c congestion i n a bell-v/ay« 
Which of the above statements is/are correct ? 

(1>.I only 
II only 

((3} I and II only 
'•(TJ") II and III only 

(5) I, II and III only. 
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APPENDIX 15 

ENGLISH PROFICIENCY TESTS 
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FORM h ENGLISH TEST I 

LISTENING COMPREHENSION  

Tine—ho. minutes . 

In t h i s s e c t i o n of the t e s t , you w i l l have an opportunity to demonstrate your 
a b i l i t y to understand spoken E n g l i s h . There are three parts to t h i s s e c t i o n , 
with s p e c i a l d i r e c t i o n s for each part. 

PART A 
DIRECTIONS: There are two kinds of problems i n Part A. One kind i s answering 
a short question; the other i s rnderstanding a short statement. These questions 
and statements w i l l be £_£_-". juct or.e time. They w i l l not be written out f o r 
you, so y o u ' w i l l have to l i s t e n C a r e f u l l y i n order to understand what the 
speaker says. .» 
Y/hen you hear a question, re-.d the four possible answers i n your t e s t book and 
decide which one would be tho best answer to the question you have heard. Then, 
on your answer sheet, f i n d the number of the problem and f i l l i n (blacken) the 
space that corresponds to the l e t t e r of the answer you have chosen. 

Look at Example I. Sample Answer 

You w i l l hear: When did- Tom com3 here? (A) (B) (C) <;'D) 

You w i l l read: (A) 3y t a x i . 
(B) Yes, he d i d . 
(C) To study h i s t o r y . 
(D) Last night. 

The best answer to the question, "When did Tom come here?!' i s (D), "Last night." 
Therefore, you should choose answer (D). 
Then you hear a statement, read the four sentences i n your test book end decide 
which one best ,^ives the meaning cf the statement you have heard. Then, on your 
answer sheet, f i n d the number of the problem and mark your answer. . 

Look at Example I I . \ Sample Answer 

You w i l l hear: James relaxed with a sigh of y(A) (B) (C). (D) 
r e l i e f when he heard the news. 

You w i l l read: (A) The news was very disappointing. 
(3) The news made James very sad. 
(C) The news was better than expected. 
(D) The news made James extremely nervous. 

Sentence (C), "The news was better than expected," i s c l o s e s t i n meaning t o the 
sentence "Jane3 relaxed with a sigh of r e l i e f when he heard the 
news.1' Therefore you should choose answer (C). 

PA_T_A 

1. ( A ) He's studying. 
(B) He spends more time teaching. 

He studies longer than I do, 
(D) I study more time than he does. j 

2 . (<£) Henry's a baker. 
(B) Henry's a drummer,. 
(C) Henry's at the door. 
(D) Henry's a b a t t e r . 

3. She i s a banker. , 
(B) She i s a merchant. > 
(C) She 16 a teacher. 
(D) She i s a chemist.-

k. (_) The magazines are i n the baskot. 
(B) The magazines are on the f l o o r . 
(C) The magazines are on the table. 
(D) This i s about f u r n i t u r e . 
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LISTENING COMPREHENSION 

PAGE 2 

5. « (A) " I l i k e monkeys but not l i o n s . 
(B) I l i k e cats but net l i o n s . 
'(C) I l i k e l i o n s but not cats. 
(©) I l i k e l i o n s but not monkeys. 

6. (A) I t ' s only eleven o'clock. 
(B) I t Is time for lunch. 
(C) Our lunch time i s ten o'clock. 
(@ I'm hungry but i t ' s too early for lunch. 

7. (A) The blue car i s not worth buying. 
•(B) The green car i s expensive. 

• ' (C) Both cars ere expensive. 
(ffi) The green ca: i s cheaper than the blue car. 

8 . ( A ) She arr i v e d at 11:00. 
Gjn She a r r i v e d at 11:30. •'' 
("C) She arr i v e d at 12:00. 
(D) She a r r i v e d at 12:30. 

9. (A) The two g i r l s are standing there. 
They're not r e l a t i v e s . / 

(C) The two g i r l s are r e l a t i v e s . .';..., 
(D) . They are s i s t e r s . -• '• 

1 0 . (A) Dorothy was l a t e for the t r a i n . 
(B) Dorothy was t r y i n g t o catch the t r a i n . 
(C) The t r a i n had l e f t before Dorothy came. 
(Q) Dorothy made them l a t e for the t r a i n . 

11. (A) Bob always mskes gir l s ' nervous. 
(B) The g i r l s before Bob arc always nervous. 
fcE} G i r l s always make Bob nervous. 
(D) Both the g i r l and Bob are nervous. 

12. (A) We're on d i e t . 
(B) •, We eat more than we usually dc. 
(C) We don't eat very irjch, for we take vitamin p i l l s . 
( © ) I t i s important to care for the balance of our d i e t . 

13. (A) Ten days ago. the people were t r y i n g to leave 7 the town, 
(fi) The flood made f i f t y f a m i l i e s homeless. 
(C) I was by the r i v e r ten days ago. 
(D) The r i v e r was situated near the torn. 

1**. (A) They went or honeymoon r i g h t away. 
(B) '• They did go cn honeymoon immediately a f t e r t h e i r wedding. 
(C) They spent a v:e-'-k having honeymoon. 
C£) . They went on t h e i r honeymoon a week a f t e r t h e i r wedding. 

1 5 . (G) Jean was too bus/ to go shopping. 
(B; Jean's s i s t e r has no time to buy dresses. 
(C) Jean and her s i s t e r have a l o t of time to spend. 
(D) Jean wasn't 3 gocd buyer of dresses l i k e her s i s t e r . 

1 6 . (A) Tho monkey cade fun of Laura. 
(B) Laura's monkey couldn't dance. •' 
(g) Her monkey made fur.ny faces. / 
(D) The monkey danced and laughed. 

1 7 . (A) She decides to stop smoking, because c i g a r e t t e s are harmful. 
QS) She's a f r a i d of gaining weight i f she q u i t s smoking. 
(C) She doesn't l i k e to gain weight. 
(D) She's not aware of the consequences of smoking. 

1 8 . ((4) Mr. Scott didn't come. 
(B) Mr. Scott attended the meeting. 
( C ) Mr. Scott almost attended a l l meetings. 
(D) Mr.. Scott was l a t e f o r the meeting. 

1 9 . ( A ) Nobody was. missing. 
• (B) Several people were missing. 
(K) One person couldn't be found. 
(D) Several people couldn't be found. . 



FORM k FTGLTSH TEST I 
LKTEIIING COMPREHENSION 
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•20.. ( A ) HO l e f t aftcv :.o get a l l the answers. 
(B) He l e f t RS ECOH as he r.slnd hira a l l the questions. 

• (C) Nobody answers Eddie's questions. ' 
He l e f t a f t e r he answered a l l the questions. 

PART B 
DIRECTIONS: In Part 3 ycu w i l l hear f i f t e e n short conversations between two 
speakers. At the end of each cor.v.-.rsation, a t h i r d voice w i l l ask a question 
about what was s a i d . ' Trc question w i l l be spoken just one time. After you hear 
a conversation and the ouest'.o.i ah •/•a'-, i t , rend the four possible answers and 
decide which one. would oe the best :,.;swer to the question you have heard. Then, 
on your answer sheet, .ind r.'.-.s nu.;oer of the problem and mark your answer. 

Look at Example I J . ; . 
.'J 

You B i l l hoars 
(nan; H e l l o , Mary. T h i s i s Mr. Smith nt the o f f i c e . Is  

B i l l f e e l i - i g any better today? 
(woman) Oh. yes, K.-, Smith. He's f e e l i n g much better now. 

But the doctor says h e ' l l have to stay i n bed u n t i l  
Monday. ,' 

( t h i r d voice) Where i s B i l l now? * 
You w i l l read: (;.) At the o f f i c e . Sample Answer 

S H o m r \ V 7 ^ d t 0 W ° r k ' <"> <B> <C> ( D> 
• (C) Homo i n bed. 
(D) Away on vacation. 

From the conversation, we know that B i l l i s sick and w i l l have to remain i n bed 
u n t i l Monday. The best answer, then, i s (C), "Home i n bed." Therefore, you 
should choose answer (C). 

'• PART B 
21. ( A ) At the department ptcre \ 

(B) At the church 
(C) In the garden j 
(Sji) At the grocery 

22. (A) He doesn't have any money to buy the lamp 
(B) He has a l o t of money to buy the lamp 
(C) I f he lends her money, she w i l l buy the lamp 
(_) I f she lends him money, he can buy the lamp. 

23. (/.) Repairman 
(B.) T a x i d r i v e r 
(C) Salesman 
(&) Car dealer. 

2^. (A) 10 A.M. 
(B) 12 A.M. 
fcS) 2 P.M. 
(D) k P.M. . , 

25. (A) He's.going to f i n d an apartment / 
(_) He's helping b i s brother look f o r an apartment 
(C) He already found an apartment 
(D) He's looking for an apartment with c g i r l . 

26. (.".) The b i g p a r t i e s arc more impersonal than small ones. 
.(B) She l i k e .big p a r t i e s b etter 
( @ She. l i k e s small p a r t i e s ! 

(D) The party i B nonsense. 

27. ^) He i s s a t i s f i e d with d r i v i n g from h i s home to work 
(B) The distance i s about 20 n i l o e 
(C) The road i s good but there's a l o t of t r a f f i c 
(D) He l i v e s very _ar from h i s work. 



FORM h niGLIC'H TEST I 
Li;:Tz;;r:!G C O M P R E H E N S I O N 

2 8 . (A) The temper r.tui- : .".rcppeo. "^elc-j freezing 
(B) I t was mi:il y eeC ". i n ::"ho -arly Pinter l a s t year 
(O I* w ° s very ocld 
(D) I t was very ~.r~.C during X'iaas time. 

29. (A) 50« 
(B) f.2.00 
(C) C2.50 
(QJ $3.00 

30. (A) ^19,500 
(B) 520,000 
(C) C25.000 
(© sto.doo 

31. (A) The stcvy v.- • joe:". 
(B) The mcvie v.--_ -v-d •"' 
(cj Reading i s :=:.r.-: cr-tortniaing 
C@> The photography tjas goc.".. 

3 2 . (£) Children he'" e.lror.dy 3 < i for t h e i r grandmother's homo 
(33.:; C h i l d r e n - w i l l leave' for t h e i r grandmother's home 
(CO "Children r i l l * l o a r o f r r t h e i r grandmother's a f t e r school 
(D) Children w i l l plr.y with their. grandmother i n the school. 

33. (A) She's careless 
(B) She l i k e s George -ery much ' 
(C) She's not concerned with George's health 
C@ She doesn't car.; vhf.t George said. 

3'+. (A) Ke hears woll 
: (B) He'hear6 poorly 
Q) He's deaf •- .-.''"'"•'* 
(D) He's dead. 

35> (A) There's r-.oth.er cat 
(B) He r.evtx lo^por;? tho dog 
(̂ j), She hps mist,-.!:'?!! i t for h i s dog 
(D) The do- XLV.se to Trail: on the leash. 

PART C 
3 6 . (A) Declined 

(B) Depleted 
(C) Limited 
(jg) Unlimited. 

37. (jji) Because i t ±3 i^r-crt-nt for food resources 
(B) Because *v-- ~——t chcr? T i r e to be exhausted 
(C) Because t>e r H i o l c g i s t i n s i s t e d on i t 
(D) Because fishes r.rc fe-.7er than Indian Tigers. 

38. (A) Europe r.nd Asia 
(2) The whole v.'c::lA 
(C) Asia and America 
(D) America. 

39. U ) Tho land a-.i tho r.ir 
yg) Important c ^ - c i c s for' conservation 
(C) Indian T i g r r r pnd tho ..'morican Eagle 
(D) The A f r i c . T ''V-pr.ent. 

kO. (A) The Indirr. .Ti^';r r.nd the American Eagle are important 
TvB) None of the grcr.t son f i r h e r i e s are to be exhausted 
(C) Fish supply has no e f f e c t s on people 

Sea resources r.ro important to people. 

(A) The resources c f the sea were unlimited 
(B) The th r c o t r to Aaimo.l-s asd Birds 
"̂ SJ Sea rcstv.r-: _ r i ' " \ " - r ' i i - ' i < - a 8 important food supplies 
(D) We must love f o l i o s . 

http://r-.oth.er
http://XLV.se
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42. (A) P a r i s 
(B) Copenhagen 
( O New York. 

London. 

43. (A) 1 
(B) 2 
( c ) . 3 :• 

& Never. 
4 4 . (A). London and P a r i s 

(B) U.S,A. 
(C) P a r i s 

• 
P a r i s and Copenhagen. 

4 5 . (A) The Natural Gas Company 
(BJ Fuel Shortage-
( O The Gas I n d u s t r i e s 
(T» A warm winter. 

46. (A) I t was very cold 
(B) I t had snows 
( O I t was a l i t t l e cold 

I t was unusually warm. 

47. (A) C u r i o s i t y about canned sea food 
(B) S i n c e r i t y and Persuasion 
(*) Anger about canned sea food 
(D) Ordering canned sea food. 

48. (A) Toxic and poison 
'(B)) A c l e a r c r y s t a l l i n e substance 
(c) Chips" of glass 
(D) Sea food. 

4 9 . (A) B o i l them i n water 
B o i l them i n warm vinegar 

(c) Throw .them away 
(D) Eat them. 

5 0 . U ) Complain t o the Federal Food and 
(S) Ask f o r refunding of your money 
(c) Place them i n vinegar for a few 
(D) Let the p a r t i c l e s d i s s o l v e . 

END•OF THE LISTENING COMPREHENSION 



TOW, k • EM5LISH TEST II Time'-'-20 minute 

1. "Elizabeth borrowed the book a month ago." 
"Then she should i t by now." 
(A) to f i n i s h (g) have finished. 
(C) f i n i s h (D) had f i n i s h e d 

2. "Are those men i n the blue uniforms policemen?" 

"Oh, no; they're 
£A) bus d r i v e r s (B) buses d r i v e r s 
(C) bus d r i v e r (D) buses d r i v e r 

3. "I'm very t i r e d . " 
"We r e a l l y should stop and go to bed." 
(A) to study • (B). from studying 

(C) of studying 0) studying 

k, "I l i k e Mary's parents very much." 

(A) SO I do (B) I so do 
(@) So do I (D) I do eo 

5. "That's a b e a u t i f u l t a b l e c l o t h . " 
"Yes, but i t ' s not ^ f o r t h i s t a b l e . " 
(A) nearly enough long (B) nearly so long 

nearly l o n g e n o u ^ i (D) so nearly long 
6. "How d i d you get your car out of the d i t c h ? " 

i t . 
(A) Push (B) Having pushed • 

(C) From pushing By pushing ' 
7. "I got twenty-five problems wrong on that maths te s t l a s t week." 

"Well, take your time on t h i s one and y o u ' l l probably make mistake 

(A) not much Q) fewer 

(C) l e s s e r _ (D) very l i t t l e 

8. "How many from your team entered the contest?" 

" but one." 
(S) A l l (B) Any 
(C) Some (D) Many 

9. "I can't see the blackboard very w e l l . " 
"Perhaps you need ." / . • 
(A) to examine your eyes (g) to have your eyes examined 
(C) to have examined your eyes (D) to be examined your eyes 

10. "I l i k e your new typewriter very much." 
"I bought i t because i t was yours." 

QD) l i k e (B) s i m i l a r of 

(C) l i k e as (D) as 
11. " W i l l the committee meet during vacation?" 

"No, I suggested that a meeting at some other time." 

(A) holds (B) i s holding 

[c)J be held (D) hold 
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1 2 . 

13. 

1^. 

1 5 . 

1 6 . 

17. 

1 8 . 

19. 

20. 

21. 

22. 

"How did C a r l get the nictaame of 'Qua.cker'?" 
"Because he ducks v;hen he was a c h i l d . " 

(A) had been i m i t a t i n g (3) has imitated 

'(O) was i m i t a t i n g ((b) used to imitate. 
"Wasn't Joan supposed to be here by now?" 
"Don't worry. S h e ' l l be here twenty minutes." 
(A)' by at l e a s t (3) around 
(C) at nearly <@ i n about 
"I .wonder how old Mrs. Clark i s . " • 
"She won't t e l l her age, and ." 
(A) so won't her s i s t e r (B) 
(JC) neither w i l l her s i s t e r - (D) 

her s i s t e r won't, too 
either won't her s i s t e r 

"Mr. Smith said we could r i d e to Miami with him." 
"Are you going to take advantage h i s o f f e r ? " 

iQ) of (B) with 
(C) by (D) to 
"Won't you have more meat?" 
"No, thanks. I've had enough already." 
(A) beyond more than 
(C) greater than (D) plenty 
"Where would your grandfather l i v e i f he r e t i r e d ? " 
"He'd have a l i t t l e place beside the water i f he i t . 

(A) could have afforded 

(6) could a f f o r d 
" W i l l the c h i l d recover?" 
"P.ight now, there's no way 
(A) for knowing 
(C^ of knowing 

(B) 
(D) 

(B) 
(D) 

would afford 

would have afforded 

/ 

to have known 
to be known 

"Do you want to see my d r i v e r ' s l i c e n s e or my passport?" 

"Ch, ." 
(A) e i t h e r does well ^5} e i t h e r one w i l l do 
(C) each one i s good (D) each w i l l be f i n e 
"Have you gone to see the doctor?" 
"No, but ." 
(A) I go (B) 
(C) I go to see (g) 
"Is Dave about ready?" 
"Yes, he' s ." 
(A) f i n i s h e d dressing nearly (B) 
(C) nearly f i n i s h e d dressing (P) 
"I l i k e toast very much." 
"That's good, because i s dry." 
(A) the most of the bread (B) 

I'm going to see 
I'm going to / 

f i n i s h i n g nearly dressing 
nearly f i n i s h i n g dressing 

almost whole of the bread 

(C) • the nearly a l l bread (̂ D)) almost a l l the bread 
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23. "I can't-imagine how they could put on that play i n high school. 1' 
"They chose the best scenes,. out everything that was unsuitable." 

(A), and were l e f t (B) l e f t 
(C) and .leave •' (6)) l e a v i n g 

2*+. "Mr. Wilson i s expected back at noon." 
"Would ypu.h.ive h i in then, please?" 
(A) c a l l i n g trie . (Q) c a l l me 

(C) to c a l l i n g me (D) c a l l e d me 

25. "Jack plays the piano b e a u t i f u l l y . " 

"Yes, he's here." 

(A) the most talented of any students J 

(B) the more talented student than any other 

( c j more talented than any other student 

(D) most talented of students / 

2 6 . "Are you sure there's nothing wrong with t h i s radio?" / 

"Well, a l l of the parts seem to be ." * 

i n working order (B) i n order of working 

(C) i n work order .(D) i n order of work 

2?. "The Calhouns have just moved i n t o a l a r g e r apartment." 

"Did they have to buy for i t ? " 
(A) many new f u r n i t u r e (B) much new f u r n i t u r e 
(C) many new f u r n i t u r e s (T^ much new f u r n i t u r e s 

28. "What d i d you say about the lawnmower?" 

"I objected t o ." . 

(A) i t s pr i c e so high (B) i t has such a/high p r i c e 

^ ! i t s high p r i c e (D) i t i s high priced 

29. "Were you ever able to give the Johnsons the message?" 

"Yes, I f i n a l l y succeeded by phone." 
(A) to reaching them (B) of reaching them 
(C) to reach them ftD) i n reaching them 
"What excuse d i d John o f f t e r f o r h i s rudeness at the committee meeting 
"He didn't even mention i t explain i t . " 

^5 l c t 8 1 1 0 0 0 ^ 311(1 c v c n n o t 

(C) or not (D) as opposed to 
"The Ryans watch t e l e v i s i o n a l l the time." j 

" . do the Tuckers." 
(B) E i t h e r 
(D) Also 

3 0 

31. 

3 2 . 

(£2) So 
(C) Neither 
"I can't understand what P o i r r e says." 
"I know. That*6 because he speaks E n g l i s h . " 

(A) a l i t t l e . (3) such small 

'SJSV so l i t t l e (D) very small 
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3 3 . "I'm sorry. Were you speaking to me?" 
"Yes, I was. Would you please i n t h i s room?" 
(A) not to smoke (?) not .smoke 
(C) no smoking (D) no sr.okc 

3'+. "Did you c a l l Mr. Jackson?" 

"No, because he said he would rather not disturbed t h i s morning." 

(A) to be (E) being 

<i£)> be (D) boon 

35• you know Edward '"ilson?" 
"The none sounds f a m i l i a r , but I don't remember b i n . " 
(A) that I meet meeting '' 
(C) to meet (D) of meeting 

3 6 . "Did your club dance turn out well?" 
"Yes. We made a p r o f i t . " 

five-hundred-dollar (3) five-hundred-dollars / 
(C) fivc-hundreds-dollar (D) five-hundreds-dollars * 

3 7 . "What's tho matter with that p i c t u r e on the wall?" 
" I t needs ." 
(A), straightening (B) to be straightening 
(C) straightened (D) straighten 

3 8 . "The market won't be open tonight." 
" I f I , I wouldn't have bothered to drive over here." 
(A) know (B) known 
(C) would know f̂ D)) had i n own 

3 9 . "Do you have a d i c t i o n a r y ? " / 
"No, but I wish I ." 
(A) have did 
(C) do (D) have had 

kO. "Michael l e f t for C a l i f o r n i a t h i s morning." 
"Ch, I thought he u n t i l next week." 
(A) won't be going (3) i s n ' t going 
(JcJ/ wasn't going (D) hadn't been going 

END OF FAFER 

/ 
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FORM ^ ISNGUSH TEST I I I Time - 15-' minutes 

1. He was the only of the plan's crash. 
(A) possessor (B) r e l i c survivor (D) f i n a l e 

2. To r e p a i r or improve the appear once of somethingis to f i x i t . 
(A) -cut ' (S) o f f (^j) up (D) over 

3. He f o r stepping on Mary's foot. 
(;;) idmoniehed (B) apologized (C) r i d i c u l e d (D) humiliated 

*». Becaute of a czigsgerront, oesn couldn't cttcnd the party, 
(;.) p: -mature (3) p r o l i f i c (C) prescribed C $ p r i o r 

5. The leaf ~rs decided to organize i n ordo-r to arcU'se the members of 

t h e i r pavoy. 

.^"1 a r a l l y (B) p sensation (C) a convey (p) an exercise' 
6. H i s mi cxpr-rioncc- make him an excellent person for t h i s job. 

Ĵ) competence (B) complacency (C) eompensation(D) compunction 
7- A new kind c f machine made the e l d one . * 

(A) outright • (B) obstructed (C) outlandish Q} obsolete 
8. To ask somoonD for h e i r i s to turn him. 

<Q to (3) for (C) on (D) by 

9. The balloon was with a i r . 
(A) i n j e c t e d (B) infused - (C) i n s t i l l e d (2) i n f l a t e d 

10. We can't unders'.'^nd Uncle George, f o r he always whatever he says. 

(a) masters molests- (C) numbles (D) muzzles 

11. To a s s i s t soneor.e r;ith something i s t o help him 
(A) around (B) on (C) over Q)J out 

12. Mr. Robinson was very g r a t e f u l and thanked us , though we had r e a l l y 

done very l i t t l e . 
(;.) eminently profusely (C) arrogantly (D) complacently 

13. He used the s t i c k as a to keep the window open. 
(JCJ.V pro? (B) s l o t (C) curb • (D) plug 

14. The vase on thi- edge of the table; then f e l l to t h e - f l o o r with a 

crash. 
Qp wobbled (B). wheedled (C) wallowed (D) waddled 

15. You haven't r e a l l y answered the question, for what you said i s not . 
(A) e l i g i b l e <QT>) pertinent (C) provident ( p ) expeditious 

PART B 

1 6 . not r e a l 

^A} imaginary (3) i n c r e d i b l e (C) i n s e n s i b l e (D) unanimous 

1?. the state of being unoccupied, emptiness 
(A) seclusion (B) e x i l e (c) vacancy (D) recess 

1 8 . a part of something 
(P.) capsule (B) covenant (C) symptom i(D) segment 

1 9 . t o make sad 
(A) d i s t o r t (B) deplore XC^ depress (D) disdai n 
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20. according to -;he h t ; 
(A) conspicuous- (E). temperate^ (C) sympathetic legitimate 

21. r a p i d movement back and fort"* 
v i b r a t i o n .(Pi-- a c c e l e r a t i o n ^ ) cocboticn (D) v e r s a t i l i t y 

2 2 . the center cr central, part 

(A) cube (B) cove core (3) c u l t 

2 3 - warm and close f r i e n d s h i p 

(A) piety (E) frenzy . ($£) intimacy (D) enntity 

2'+. t o free someone f r o r blent- or g u i l t 

^ absolve (3) o::asperate. (c) disengage (D) unfetter 

2 5 - to confuse n 

. (A) focus (5) ' bewilder (C) i n f e c t (D) accost 
2 6 . to describe or depict, 

(A) survey Q?) portray (C) beheld (D) observe 
27. useless, i n e f f e c t u a l i 

(A) brazen (B). sluggish (C) " di r e ^ ) f u t i l e 

2 8 . to bring back, to rescue 
(A) recede ^ E ) r e t r i e v e (C) retrench (D)< r e s c i n d 

29- to pretend 
feign ••• -(B) fuse (C) f o i l (D) fume 

3 0 . very ugly or' frightening 
(A) 'sullen (E) dismal . ((C) hideous (D) gloomy 

31. d i f f i c u l t to c o n t r o l 
(A) unbiased (3) uncanny (C) ungainly ,((2) unruly 

3 2 . a beginner J 

(A) nosr-d (E) norir.ee novice (D) notary 

3 3 • to force 

^ coerce (B) abash '(C) efface (D) succumb 

3'+. frankness of expression, s i n c e r i t y 

(A) conviction Q)) candor (C) innuendo (D) intimation 

3 5 . to demand c e r t a i n conditions 
(A) excrete '3) invoke (C) postulate- ^ s t i p u l a t e 

36... .to., explain, to ranks c l e a r 
elucidate (I?) . inculcate- (C) i n f i l t r a t e (D) expostulate 

3 7 . a d i s t r e s s i n g or unfortunate s i t u a t i o n / , 
(A) hazard v3) guise p l i g h t (D) b l o t c h 

3 8 . r e t u r n i n g from time to time 
(A) repentant "^>) recurrent (C) recessive (D) repugnant 

3 9 . an unexpected shock 

(A) clang (3) b l a s t j o l t (D) snap 

**0. i n s i g n i f i c a n t , worthless 
Q£>̂  p a l t r y (3) minimum (C) stunted (D) compact 

END OF FAPE3 
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FORM POOR ENGLISH. TEST IV 

READING COMPREHENSION 

Time - kO minutes 

In 1686 a minister admitted that many people i n New England wanted 
to see stage plays i n spite of the strong opposition of the i n f l u e n t i a l 
P uritan church. Interest i n the drama grew slowly and unsteadily i n 
America, but i t p e r s i s t e d . By l 8 0 0 r Thomas B u l l f i n c h had designed an 

(5) exquisite theater for Boston with rooms for dances, card games, and teas. 
Throughout the nineteenth century, playhouses were established i n c i t i e s 
along the East Coast from New York to Charleston, South C a r o l i n a . Also, 
as'people moved westward to s e t t l e new areas, temporary theaters were 
b u i l t i n the young tovms. In Columbus, Ohio, trees that were growing on 

AO) a Monday would become timber for a theater by the following Thursday. 
In Natchez, M i s s i s s i p p i , a theater was b u i l t i n a graveyard, and the 
audience could see bones beneath the stage. Shows were often presented 
i n taverns and other p u b l i c b u i l d i n g s . 

Serious drama did not f l o u r i s h very far from the East Coast; 
however. Many talented actors t r a v e l e d around/the country, but they 
could o f f e r only l i g h t entertainment because t r a v e l was d i f f i c u l t and 
not much scenery or equipment could be c a r r i e d over the rough western 
roads. But dramatic a c t i v i t y was so popular that a native form of l i g h t 
entertainment developed. In f a c t , even the humorous t a l e came to be 
presented t h e a t r i c a l l y , as the s t o r y t e l l e r r e l i e d upon appearance, 
gesture, and manner of speaking f o r h i s dramatic e f f e c t . 

1. According to the passage, a theater i n Natchez was b u i l t i n a 
(A) church (B) tavern (C) forest ^5^ graveyard 

2. Thomas B u l l f i n c h was most probably 
(A) an actor /{^j an architect(C) a minister (D) a b u i l d e r 

3. According to the passage, most of the development of the theater took 
place \ 
(A) before 1700 (B) between 1700 and 180O 

((c) between 18OC and 1900 (D) a f t e r 190C 

h. Which of the following f a c t o r s contributed to the p a r t i c u l a r kind of 
native entertainment that developed? 
(A) The s c a r c i t y of good actors who would t r a v e l 
(B) The l a c k of popular i n t e r e s t i n serious drama 
d£C) D i f f i c u l t t r a v e l i n g conditions i n the American "Jest 
(D) Opposition of the Puritan church to serious drama 

5. The passage states that the t h e a t r i c a l productions of the American West 
developed i n the form of 
(J) l i g h t entertainment (B) humorous t a l e s 
(C) casual songs (D) serious drama 

6. The author suggests that the P u r i t a n church /' 
(A) could not prevent the b u i l d i n g of theaters / 
(B) t o l e r a t e d only s k i l l e d actors 
(C) used the drama for r e l i g i o u s purposes 
^ ) could not discourage i n t e r e s t i n the drama 

7. The presence of rooms for dances, card games, and teas i n the Boston 
theater shows that 
(A) other entertainment was more important than the plays 
(B) the church had a great deal of i n f l u e n c e 
J£) the theater b u i l d i n g was elaborate 
(D) Boston was an up-to-date c i t y 
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The g o r i l l a , c a l l e d f i e n d i s h l y f i e r c e on the b a s i s of reports 
from hunters and observers of captive animals, turns out t o be quite -
agreeable i n h i s own domain, according to. z o o l o g i s t George B. 
S c h a l l e r . Every ape i s aware of h i s status i n the group, says Dr. 

(5) S c h a l l e r , so "there i s r a r e l y any s t r i f e beyond the occasional b i c k e r 
i n g which i s apt to occur even amo:ig the most congenial companions." 
Averaging fewer than twenty animals, the g o r i l l a s o c i a l group always 
i s dominated by a silver-backed o l d e r male, and members of the group 
seem to l i k e t h e i r benevolent d i c t a t o r . On down the l i n e , males 

(10) .dominate females and female dominate j u v e n i l e s . The s o c i a l exchange 
i s close and a f f e c t i o n a t e , "much l i k e that of a happy human family 
with a polygamous mating system," Dr. S c h a l l e r observes. 

As a captive, the g o r i l l a has been described as i n t r o v e r t e d and 
phlegmatic. Dr. S c h a l l e r observed a range of emotions from h e s i t a t i o n 

(15) and uneasiness to c u r i o s i t y , boldness, and annoyance L i k e humans, 
g o r i l l a s b i t e t h e i r l i p s when uncertain and frown when annoyed. The 
young throw tantrums when thwarted and, l i k e human i n f a n t s , are 
int e n s e l y curious. Dr. Duane Rumbaugh, who recently observed and test
ed a baby g o r i l l a through i t s f i r s t year, found the animal a t t e n t i v e 
and persevering and judged that i t s exploratory behaviour equalled that 
o f human i n f a n t s . ... ( 

8. Dr. S c h a l l e r reports that within the g o r i l l a ' s s o c i a l group « 
Qb each member knows xho i s more and who i s l e s s important 
(B) there i s s t r i f e when leade r s h i p i s contested within the group 
(C) each member has a chance to obtain the p o s i t i o n of leader 
(D) status i s determined by the number of female and juvenile . 

followers each male has 
9. An i n t e r e s t i n g observation concerning g o r i l l a s i s that 

(A) t h e i r behaviour i s j u s t l i k e that of human babies 
(B) t h e i r emotions are more intense and e r r a t i c than man's 
S 3 they exhibit a range of emotions very s i m i l a r to man's 
(D) they more often exhibit u n c e r t a i n l y , annoyance,, and c u r i o s i t y 

than do men 
10. In l i n e 1?, "thwarted" could be replaced c o r r e c t l y by 

(A) hungry (^)) f r u s t r a t e d (C) angry (D) t i r e d 

11. According to the passage, within the g o r i l l a , s o c i a l group, d e c i s i o n s are 

made by 
(A) a group of the oldest males (B) a consensus among the males 

one of the older hales (D) the strongest among the males one of the older Kia-i.cs . . . 
12. I t appears that keeping .a grown g o r i l l a i n c a p t i v i t y has the e f f e c t of 

making h i n 
(A) behave l i k e a human i n f a n t , frowning and having tantrums 
(B) curious, a t t e n t i v e , and persevering 

l e s s l i v e l y and l e s s i n t e r e s t e d i n things around, him 
(D) i m i t a t e adult humans 

13- According to the author, i n t h e i r natural habitat /gori.llas are 

. (A) f i e n d i s h l y f i e r c e 
(B) c a r e f u l to f i g h t only with members of t h e i r own s o c i a l group 
(C) more aggressive than are members of t h e i r own s o c i a l group 

l i k e l y t o indulge i n ' minor quarre l i n g but are amiable on the whole 

1^. Apparently Dr. S h a l l e r ' s work was important because he 
^A)) he observed g o r i l l a s i n s i t u a t i o n s that were natural to them 
(B) discovered that g o r i l l a s are very much l i k e human beings 
(C) observed g o r i l l a s over a long period and found that they are just 

l i k e human i n f a n t s '(D) discovered that g o r i l l a s maintain a c l o s e k n i t , well-organised 

.. s o c i a l group 

http://Kia-i.cs
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In the Mormon company, bugles sounded each, morning at f i v e . Two 
hours.were allowed for breakfast and prayers. During the day the 
company traveled i n a close f i l e , most of the men trudging beside the 
wagons, ca r r y i n g weapons that were loaded and c l e a r l y v i s i b l e . At 

(5) •. night the wagons were drawn i n t o a t i g h t c i r c l e — or a semicircle i f 
• the company camped on a r i v e r bank. Usually the animals were pasture-

ed within the c i r c l e to keep them from roaming and f a l l i n g prey to 
thieves. The men would r e t i r e for prayers by groups at e i g h t - t h i r t y , 
and they were expected to be s e t t l e d by nine. F i f t y of them had been 

(10) appointed as guards, with twelve of these standing duty each h a l f -
night. At cne time, while they were crossing the p r a i r i e s , i n Indian 
country, the company drove f i v e wagons abreast. 

The Mormons sighted t h e i r f i r s t b u f f a l o at the head of Grand 
Island on A p r i l 3 0 . Hunters from the camp rode a f t e r them and 

05) succeeded i n bringing down eleven, which were added to the l a r d e r . 
j 

Zh. How were the Mormons awakened each morning? 
(A) By t h e i r appointed guards ( © By l i g h t from the r i s i n g sun 
(C) By a kind of trumpet (D) By the c a l l s of b i r d s 

25« The Mormons placed t h e i r wagons in. a c i r c l e or a se m i c i r c l e at night 
because t h i s arrangement ^ , 
(A) was a quick and convenient way to make camp 
(B) helped to shelter the party from wind and r a i n 
fl© was the most appropriate s e t t i n g for t h e i r devotions 
•(D) gave them a kind of barricade or f o r t for protection 

26. What seems to have been the Mormons', chief worry as they traveled? 
(A) H o s t i l e attacks (B) God's displeasure 

Running out of food (D) Losing t h e i r way 

27. Which o f the following a d j e c t i v e s would NOT describe the Mormons i n the 
passage? 
(A) Devout (B) D i s c i p l i n e d 

Wary (D) Helpless 
28. In l i n e 11, " p r a i r i e s " could be c o r r e c t l y replaced by' 

(A) riverbeds -(Bj) f l a t , open lands 
(C) ' deep v a l l e y s CD) border t e r r i t o r y 

29. We can i n f e r from the passage that, by carrying t h e i r weapons, the Mormon 
men hoped to 
(A) prevent them from being stolen 
(B) f i g h t fatigue more e a s i l y 
(cT)> discourage possible enemies 
(D) t r a v e l f a s t e r 

30. When they pastured t h e i r animals, what did the Mormons do with them? 
(A) Gave them food and r e s t (B) Provided them with s h e l t e r from 
^ J ) j Allowed them to wander f r e e l y the elements 

about (D) Slaughtered and cooked them 

31. When the eleven b u f f a l o were added to the l a r d e r , they were added to the 

(A) company's herd of animals 
(B) hunting records of the men who brought them i n 
£5}) company's store of food 
(D) cooking pot 
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Every human being, no matter what he is-.doing, gives o f f body 
heat. The usual problem i s how to dispose of i t . But the designers of 
the Johnstown campus of the University of Pittsburgh set themselves 
the opposite problem - how to c o l l e c t body heat. They have designed a 

( 5 ) ' c o l l e c t i o n system which u t i l i z e s not only body heat, but the heat given 
o f f by such objects as l i g h t bulbs and r e f r i g e r a t o r s as well. The 
system works so well that no conventional f u e l i s needed to make the 
campus's s i x buildings comfortable. ' ' • 

"Some parts of most modern bu i l d i n g s - theaters and o f f i c e s as well 
(10) as classrooms — are more than amply heated by people and l i g h t s and 

sometimes must be air-conditioned even i n winter. The technique of 
saving heat and r e d i s t r i b u t i n g i t i s c a l l e d "heat recovery." A few 
modern b u i l d i n g s recover heat, but the U n i v e r s i t y ' s system i s the f i r s t 
to recover heat from some bu i l d i n g s and re-use i t i n others; 

(15) Along the way, P i t t has learned a great deal about some- of i t s 
heat producers. The harder a student studies, the more heat h i s body 
gives o f f . Male students emit more heat than female students, and the 
l a r g e r a student, the more heat he produces. I t i s tempting to 
conclude that the hottest prospect for the Johnstown campus would be a 
hard,-working, overweight male genius. 

1 5 . U n t i l r e c e n t l y , body heat has caused problems because i t / 
(A) was d i f f i c u l t to c o l l e c t 
(B) came i n a v a r i e t y of form3 
@ was d i f f i c u l t to get r i d of 
(D) tended to .be absorbed by physical objects 

1 6 . Which of the following i s true of the heating system of the Johnstown campus? 
(A) The heat i s supplied by human bodies only. 
Q-\) The heat i s supplied by both human bodies and other heat-emitting 
^ objects. 
(C) The heat i s supplied by both human bodies and conventional f u e l . 
(D) The heat i s supplied by human bodies, other heet-emitting objects, 

and conventional f u e l . 
17. At the Johnstown campus, how many of the b u i l d i n g s are heated e n t i r e l y by 

the heat c o l l e c t i o n system? / 

(A) none (B) Two (C) Four ((6̂  Six 
18. In l i n e 7, "conventional" most nearly mean6 

^A) ordinary (B) powerful (C) e l e c t r i c a l (D) extra 
19. In l i n e 10, "amply" most nearly means 

(A) p a r t l y (B) overly (C) warmly (^) adequately 
2 0 . The phrase "even i n winter", ( l i n e 11) most nearly moans 

(A) i f the winter i s e s p e c i a l l y warm 
(B) during a l l of the year except the r i n t e r 
4^Sl> i n the winter as well as i n other seasons 
(D) during the evenings i n the winter 

2 1 . In l i n e 12, "heat recovery" r e f e r s to a / 
(A) method of concealing the source of heat 
(B) s p e c i a l form of a i r conditioning 
(C) supplementary hot water system 
(Sg) way of reclaiming and rc-using heat 

2 2 . According to the passage, which of the following would produce the LEAST 
amount of heat? 
(A) A f a t female who studies hard 
("p? A t h i n female who does not study 
(C) A fat male who does not study 
(D) A t h i n male who studies hard 

2 3 . In l i n e 1 9 , the "hottest prospect" means the 
(A) most i n t e l l i g e n t student (B) most de s i r a b l e student 

most d i l i g e n t student (D) most obese student 
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WRITING ABILITY 

PART A 
g^i c*}. T**. pj. ^ w,. ti-x 

1. I t i s often easier to select the best t o o l for a p a r t i c u l a r job than to 
A B C 
use them c o r r e c t l y . 

-w 
2. When a person accepts a dinner i n v i t a t i o n , you are expected to a r r i v e 

~W c 

on time. 
D 

3. Today, divorce i s net longer regr.rdgd as disgrace, as a tragedy, 
A 

or even as a f a i l u r e . 
D 

k. Absurdly i s one cf the most prominent themes of twentieth-century European 
^ B C D ,' 

drama. v 

5. I f the parents had went to tht- meeting, they could have discussed the 

~W~ B 

problems with the p r i n c i p a l himself. 
C ' ,D 

6. I t may be said that i n some countries each of the c i t i z e n s help to decide 
A B _ p ) D 

- government p o l i c y . 
7. When our neighbor's grandson caught h i s finger i n the car door, he did 

A 
not cry even though i t must have hurtod him a great deal. 

• C 
8. The lawyer, Ben Burstine, he rrcsonted h i s case/so s u c c e s s f u l l y that the 

s £ ' B 
jury came to i t s d e c i s i o n with i n a short time. 

C D 
9. A v i s i t to the chateau includes sampling th<? vane, discussing i t s merits, 

and then, i f you are fortunate, to hnve a ch.^t with the marquis. 
T • -y~ 

10. I t may not have beer, the worse b l i z z a r d i n hist o r y ,• but I do not want to 
A . isT 

be out i n another one l i k e i t . C m 
11. Japan has experienced a remarkable economic growing i n the past decade. 

A E <C) V 

12. He generally expresses himself more f o r c e f u l than any of the members of 
A (E5) C D 

the opposite party. , 
'I3« As a r e s u l t from hearing the radio announcement, Craig has written to o f f e r 5&T B C 

himself as a member of the panel f o r next week. 
D 

"\k. I t i s s u r p r i s i n g that Marquesne i s such e. fine w r i t e r , f o r he has not read 
A E 

only a few books other than h i s own. 
D 

15. There are many organizations which sole purpose i s .to help mentally 
A 4 Q C D 

retarded c h i l d r e n . 
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WRITING ABILITY 

1 6 . Waiting f o r a piano t o take o f f from•an a i r p o r t can often take so long 

as the t r i p i t s e l f . 
D 

1 7 . Paul had just returned home and began to read the paper when h i s s i s t e r 

c a l l e d to say she had arrived at the s t a t i o n . D 
18. I t has been estimated that the e f f o r t s of a mere one per cent of i t s 

t o t a l population moves the world forward. 

1 9 . Tne columnist f e e l H u r e that who wins the e l e c t i o n w i l l have the s u ^ o r t 
A © 

of both p a r t i e s . 

Because he was sreatly troubled, by h i s conscience, Hamlet was incapable 2 0 . , - m  

A 3 C 
to k i l l the king. 

2 1 . Neither Russia nor the United Status have~,been able to discover a mutually 

s a t i s f a c t o r y plan f o r gradual disarmament, 
D 

2 2 . The s p e c i f i c gravity of a gas i s the numerical r a t i o of i t s density with 

the density of a standard of reference, u s u a l l y a i r . 
D 

23. Seldom i n Western c i v i l i z a t i o n has one man been successful i n more 
~T~ B c 
i n t e l l e c t u a l pursuits as Leonardo. 

2k. Far too tnany owners of c o l o r t e l e v i s i o n sets have had a d i f f i c u l t time 

to f i n d q u a l i f i e d repairmen. 

25. 'side from the r e s o l u t i o n t o have more ecumenical conferences, the most 

accomplishment of the group was that i t net at a l l . 
C D 

PART 3 

2 6 . There i s always a gap between what we say and 
A n ĈB""*)) what we do 

U ) w h a t e v e r d ° ^ t h n t d o n e 
(C) t h a t w h i c h i s done ^ > 

27. A good administrator must know 
. . . - ( B V to have firmness 

(A) to be firm W 
(C) the way of firmness WZi n o w ^ 

2 8 . In a period of i n f l a t i o n , the value of money drops as 
t—^ . (B) p r i c e s go t h e o t h e r way . 
H A P p r i c e s r i s e v £ a r i s e 

(C) u p go the p r i c e s * 

29« Because there was l i t t l e heat i n the bedroom, Evan was cold . 
(A) much through the night R S i o most of the night 
(C) many parts of the night ••. (D) the majority part of tho night 

3 0 . The h i k e r s needed to walk f a s t e r to . 
(A) - r.rrive by .their d e s t i n a t i o n i n time 

reach t h e i r d e s t i n a t i o n on time 
(C) reach at t h e i r d e s t i n a t i o n i n time 
(D) a r r i v e t h e i r d e s t i n a t i o n on t i n e 
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31. The purpose of the research had a d i f f e r e n t meaning f o r them than 
(A) ours (B) for ours i t had 

.."'' (C) with us i t ' d i d f o r us 
3 2 . I t i s one thing to accuse a person of a c e r t a i n crime, but . 

(A) proving i t i s d i f f e r e n t (B) how to give proof i s no easy 
'(C) when to prove i t i s d i f f i c u l t (£)> to prove i t i s quite another 

matter 

33. The party continued through . 
(A) the whole of the night (B) nearly whole of the night 

' (C) almost c f the night most of the night 
3 ^ . Synthetic f a b r i c s are p a r t i c u l a r l y valuable i n making . 

(A) unheavy c l o t h i n g f o r summers (B) clothes wearing l i g h t i n summer 
£0^ l i p h t clothes of the summertime (D) lightweight summer c l o t h i n g 

3 5 . According' to Xenophon, Socrates be l i e v e d that . 
(A) what a man does i s also able f o r a wor-.an to do 
(B) a man's a b i l i t i e s can be the same with a woman / 

a woman can do the same t h i n g as a nan 
(D) the same things between man and woman can be done equally 

3 6 . Nineteen people were already dead, 
(A) seven of who;r. were teenagers ' "55 seven being teenagers 
(C) teenagers were seven • (D) among seven wore teenagers 

3 7 . Accustomed to climbing trees, . 
(S£> I had no d i f f i c u l t y reaching the top 
(B) reaching the top was not hard to me 
(C) the top was not d i f f i c u l t for me to reach 
(D) to 'reach the top was not a problem 

3 8 . The harder they worked, 
(A) they seemed to do l e s s £§> the l e s s they seemed to do 
(C) they were doing l e s s (D) they did l e s s 

3 9 . In order to be 3 good s c i e n t i s t , • 
(A) mathematics i s urgent 
(B) one should have the mathematics 
t j ) ) one must understand mathematics 
(D) mathematics i s important to bo understood 

kO. Mary had spent studying. -
the whole day (B) a l l during the day 

(C) altogether a day (P) e n t i r e l y a day 

END OF WRITING ABILITY 
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' G u i d e l i n e f o r Reading the S c o r e s 

Each s t u d e n t s s c o r e s were p r i n t e d i n two l i n e s w i t h t h e i r s t u d e n t 

number a t the b e g i n n i n g o f the f i r s t l i n e and the end o f t h e second l i n e . 

The numbers between the s t u d e n t numbers were the s c o r e s . The f o l l o w i n g 

example would h e l p to r e a d the s c o r e s ( t a k i n g the f i r s t s t u d e n t as exampl 

F i r s t l i n e Second l i n e 

101 Student number 29 Socioeconomic s t a t u s 

5.5 P r e t e s t ( w i t h c o r r e c t i o n formu 12 M o t i v a t i o n a l i n t e n s i t y i n p h y s i c s 

l a ) 27 D e s i r e t o l e a r n p h y s i c s 

34 M a t h e m a t i c a l r e a s o n i n g 63 Study h a b i t i n p h y s i c s 

37 A b s t r a c t r e a s o n i n g 82 T e a c h i n g performance 

40 M e c h a n i c a l r e a s o n i n g 75 S e l f concept o f academic a b i l i t y 

36 S p a t i a l r e a s o n i n g 24 S t u d e n t ' s knowledge o f E n g l i s h 

40 C h i n e s e v e r b a l r e a s o n i n g 8 M o t i v a t i o n a l i n t e n s i t y i n E n g l i s h 

37 C h i n e s e language usage 38 A t t i t u d e to l i f e i n Hong Kong 

38 E n g l i s h language usage 55 A u t h o r i t a r i a n i s m 

38 E n g l i s h v e r b a l r e a s o n i n g 30 Anomie 

23 L i s t e n i n g comprehension 14 R a t i n g o f E n g l i s h s k i l l s 

22 E n g l i s h s t r u c t u r e 7 P a r e n t s ' knowledge o f E n g l i s h 

17 V o c a b u l a r y 30 O r i e n t a t i o n toward E n g l i s h 

15 Reading comprehension 27 A t t i t u d e t o E n g l i s h as a medium 

17 W r i t i n g a b i l i t y 19 A t t i t u d e toward f o r e i g n language 

22 P o s t - t e s t (good items) 100 A t t i t u d e to Eng. speaker 

24 R e t e s t 14 P a r e n t a l encouragement 

55 Term e x a m i n a t i o n i n E n g l i s h 15 D e s i r e t o l e a r n E n g l i s h 

21 Mechanics 85 Study h a b i t i n E n g l i s h 

21 Atomic p h y s i c s ( w i t h e r r o r ) 8 Reading h a b i t 

16 E t h n o c e n t r i s m 

33 C u l t u r a l a l l e g i a n c e 

22 Atomic p h y s i c s (no e r r o r ) 

101 Student number 



NGSCH" HAS BEEN CREATED. 
OURCE* ENGS.CH^, « V'"'̂ ' 
-•vv.,101, 5.5 34 37 AO 36 AO 37 38 38 23 22 

12 27 63 82 7 5 24 8 38 5 5 30 1A 
102 95 33 34 38 AO AA Al 38 39 23 26 
30 12 ?A 6A 83 S9 20 10 34 A8 27 12 
103-15 32 7 8 28 27 A2 35 3A AO 26 2A 
27 11 22 68101 63 25 11 38 63 20 18 
10A 3 8 32 3 2_39JJ0 A2 38 AO A3 21 22 
2"A 9 26 58102 66" 26 "9 30 5 5 3 0 12 
105 13 30 35 3A 3A 29 31 30 3A 20 23 
27 17 30 77116 63 30 12 AA A 7 31 18 
106 00 26 32 33 3A 39 37 A2 A3 23 31 
26 15 27 67100 RI 25 10 36 52 30 17 
107-10̂  31 33 32 36 A5 36 37 A3 3A 29 

17 15 17 22 2A 
AO- A--ft.. I ' / * " 

55 21 2ir,;J . 
7 30 27 19100 
18 1A 26 21 21 
7 31 AA 17108 
171815 1A 23 
8 27 53 16 73 
16 18 25 22 27 

1A 15 85 
51 25 21 
1A 19 62 
' 681326 
11 13 73 
65 28 23 

8 16 33 22 
6 233825 
5 20 Al 28 

8 33 30 15100 
13 1A 18 20 21 
9 35 23 18108 
16 19 2 7 16 i " . 
8 3A 31 15109 
19 21 19 17 20 28 12 25 63 85 5.3 36 1A 31 66 29 if, 9 36 22 13128 13 20 71 8~ 

108- 03 37 36 36 31 A3 30 Al AA 32 32 15 21 25 18 2A 52 19 17 
25 1A 28 7A108 68 33 1A 35 A7 26 18 7 3A 31 18 88 17 18 83 7 
109- 03 31 7 36 36 35 32 36 36 21 3 2 1413 181819 58 2320 
28 17 ?1 62 76 76 15 15 32 A5 29 1A 7 28 A2 17 66 17 15 85 10 
110- 40 3B 37 36 35 A5 Al 39 A5 29 28 15 12 25 20 25 62 25 27 

101 
102 
103 

9 16 63 8 19 A2 2A 1CJT 
A7 18 18 
16 15 69 8 18 36 19 105 
76 14 2 A 
13 15 78 .7 17 AA 25 106 
67 16 21 

11 37 23 
203821 
17 35 2A 

31 10 23 
111-10 
28 12 
112 53 
2A 15 
113 18  
25 18 29 70 78 76 30 11 A8 57 32 1A 
11A-13 35 38 38 37 
31 13 26 65 92 93 
115 38 34 3 5 39 36 
29 12 23 60 90 7 3 
116-28 33 35 35 35 

64 78 73 
29 38 35 34 
25 74 94 86 
32 35 36 36 
32 68113 5 3 
36 12 32 36 

108 
109 

21 12 51 57 19 13 9 37 35 13107 15 15 66 F 15 33 28 FfO~ 
42 34 37 38 31 25 15 15 18 18 20 49 20 25 
28 14 32 50 2A 12 7 32 24 17109 19 15 84 10 17 38 28 111 
423431 252720 1 6 1 3 1 9 1 1 1 7 5 A 1 8 1 5 ~ " 
32 11 A5 57 37 16 8 33 21 1311A 11 16 80 9 17 36 17 112 
Al 29 37 A2 26 2A 15 15 2A 10 19 52 18 16 
36 33 33 37 22 30 
25 12 A3 AO 22 12 
A l 3 6 3 6 3 3 36 23 
21 12 38 51 20 12 
45 41 40 41 27 27 

8 36 33 
18 16 17 
8 33 33 
151518 
7 31 30 
17 17 28 

12112 21 
18 16 47 
16 81 16 

15 79 5 
20 21 
15 60 5 

20 42 18 
33 23 9 21 47 

14106 19 
12 15 63 

15 25 
13 78 6 
17 19 13 43 30 

""24 9 17 4B100 53 26 16 30 60 32 24 20 A3 25 11139 10 22 83 12 
117 25 28 33 29 24 40 29 39 40 18 26 21 12 15 13 16 52 9 18 
33 9 21 63 98 75 15 7 37 55 30 12 7 37 29 13104 15 18 69 9 
118- 23 29 30 33 22 37 36 39 29 16 16 18 13 15 12 17 47 15 14 
25 11 15 66105 78 16 6 34 54 26 15 8 33 31 17 94 19 12 68 5 
119- 18 35 36 39 36 41 35 24 35 21 16 18 15 19 12 18 44 16 18 
30 15 32 76112 92 22 9 42 47 24 12 7 30 33 20 87 11 16 87 6 
120- 30 35 31 39 35 40 32 30 36 24 20 14 10 14 10 16 43 14 21 
31 13 25 63 83 86 25 12 43 47 22 13 8 27 20 17111 13 10 61 8 
121 33 31 14 30 23 39 39 38 35 23 2 6 2 0 1 7 2 1 2 1 25 64 23 17 
27 10 72 70106 50 23 10 37 42 22 15 7 28 30 16119 29 15 83 6 
122 13 36 3 7 40 33 38 37 35 31 29 18 10 14 19 11 15 46 17 14 
"2T»"TJ""2'5 56" 79 78 23 12 29 49 31 15 8 34 40 17 56 15 14 7 3 6 
123-25 31 33 36 37 35 33 35 36 33 20 19 18 20 20 20 53 24 25 
24 15 33 66 97 71 29 15 43 50 15 18 11 21 34 19 93 16 15 70 7 
124 25 32 25 41 38 39 31 36 AO 25 25 16 13 18 21 22 56 23 19 
26 14 23 6A109 71 29 11 40 60 20 12 8 33 32 17 87 14 14 72 6 
125 08 34 38 38 37 46 46 40 44 28 26 15 20 23 21 21 54 14 24 
23~T6 27 71' 96 48 27 13 28 A6 17 15 9 31 30 18113 16 14 78 5~ 
126 45 37 37 33 30 46 36 42 43 33 28 19 19 26 13 19 62 23 26 
29 6 21 54118 59 27 5 41 50 33 14 10 33 28 16111 16 12 74 8 
127 18 28 31 38 27 38 34 36 42 28 25 20 13 22 19 21 57 19 26 
25 14 26 62 89 70 23 13 45 51 29 14 8 32 47 19 98 14 16 85 12 
128/ 20 34/ 37 [34 | 34 V44 \35 J38 J43 !29; 2 7̂ 18 |l^23 18 125 \57 ,26 i!9 

19 41 18 
1539 19 
12 37 14 
17 32 20 
22 35 25 
21 40 19 
24 49 16 
22 32 30 
13 31 22 

|3A V 4 4 \35 138 43 !29; 2 7/18 |lVft23 \jl S |25 \57 ,26 jl9 

14 37 26 
18 30 26 
20 32 29 

113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 



7*6 

2* 12 21 61 87 81 32 12 46 5 6 34 16 9 36 37 16115 11 15 84 5 17 40 23 128 
1 2 9 - 13 23 3 5 35 23 4 0 38 4 5 39 27 23 18 15 20 14 19 53 23 21 
24 12 29 61 97 69 21 9 46 4 9 37 14 8 35 42 14 99 10 13 56 5 19 33 25 129 
130- 10 32 27 36 38 43 36 35 3 5 2 0 25 16 16 18 22 22 5 2 1 4 22 
29 18 33 77 98 64 23 7 54 3 8 35 18 7 28 18 16 94 11 13 57 6 16 47 24 130 
131 25 28 36 34 20 42 35 29 37 22 25 14 9 11 10 10 49 18 18  
27 13 18 56 97 89 21 12 50 45 29 15 8 32 23 16117 24 13 70 6 20 43 22 1 3 T 
132 03 35 28 29 25 24 32 33 41 20 22 18 16 9 15 16 45 13 10 
29 12 20 55 95 81 21 12 36 39 19 11 7 36 27 15 98 15 15 63 8 18 24 11 132 
133 08 36 35 32 35 3 8 2 7 4 0 4 2 2 7 2 1 1 9 1 2 2 6 1 2 1 5 5 8 1 4 2 0 
30 I I 16 64 80 68 22 14 38 4 9 22 12 7 25 31 19 9 9 18 14 69 6 14 30 23 133 
134 23 36 39 35 31 47 43 32 34 31 21 13 18 16 17 18 46 22 22  
29 14 26 67103 77 28 13 39 57 32 12 7 34 39 12104 9 15 78 7 20 46 22 134 
135-40 36 35 33 26 3 9 35 39 42 18 27 13 13 15 14 15 53 22 17 
27 12 26 55 91 72 26 1 3 29 55 23 13 8 30 35 16117 25 14 6 4 5 15 45 19 135 
136 25 30 2 8 31 32 4 6 40 47 43 25 32 1 6 2 1 2 8 16 20 69 24 23 
28 16 18 82 83 64 24 12 37 4 9 32 13 8 24 37 17 92 23 17 84 8 12 23 25 136 
137 13 30 38 31 22 35 3 8 38 32 21 25 18 18 12 22 24 48 23 21  
23 18 29 82105 63 29 15 25 4 9 25 18 10 28 25 13 98 15 17 96 8 22 28 26 137" 
138 10 30 34 27 26 4 5 31 44 38 26 24 12 16 20 11 22 67 19 20 
23 17 29 73 85 65 40 15 38 52 20 15 8 31 23 11102 16 19 89 8 16 36 20 138 
1 3 9 - 03 31 27 29 32 38 3 7 4 3 4 0 3 4 3 0 1 8 1 7 2 9 1 6 2 2 7 1 2 4 2 4 
28 14 22 71103 72 27 16 41 61 24 16 8 36 26 15122 13 14 92 7 18 41 26 139 
1 4 0 - 10 38 39 32 3 8 41 3 0 40 45 30 33 18 18 22 23 27 64 34 17  
24 17 28 63 95 50 38 12 43 4 7 19 16 12 33 25 14 96 23 10 64 11 13 34 18 140" 
141 35 35 30 31 22 42 4 0 39 40 32 27 17 14 24 15 19 55 22 19 
23 15 28 69100 65 29 13 34 6 0 34 17 8 40 22 16110 18 13 81 6 15 33 23 141 
142 28 25 20 31 19 42 4 1 4 5 4 0 2 8 2 9 2 0 1 9 2 6 19 2 3 7 9 2 8 19 
27 15 26 76 87 80 35 16 27 52 22 15 8 30 27 18 87 17 18 85 8 14 43 24 142 
143 08 2B 37 30 23 45 41 46 47 30 25 20 17 25 10 17 66 20 25  
26 10 19 66 94 67 27 14 31 53 18 15 7 35 20 16132 17 20 83 8 17 37 29 143" 
151 35 38 35 35 37 4 6 38 43 48 21 24 17 16 24 22 26 79 34 27 
25 18 32 71 95 62 28 14 42 53 24 15 8 33 25 19126 22 15 80 7 17 39 29 151 
1 5 2 - 1 8 3 5 3 2 3 2 3 2 4 3 3 4 3 6 4 3 3 3 2 1 1 8 1 3 1 8 1 4 2 2 5 4 2 0 19 
29 12 25 67 78 66 30 14 47 53 25 12 8 38 30 15117 21 18 85 12 16 37 21 152 
153 08 34 39 34 3 5 42 37 47 44 31 28 16 17 2 6 22 27 69 25 26 
26 20 36 97 51 56 39 15 35 5 4 21 1 5 — 7 2 9 27 15100 17 I t 9 2 — 8 20 41 28 153~ 
154 45 24 32 32 27 33 3 0 39 30 27 2 7 16 15 17 15 22 58 17 18 
26 13 22 73 88 80 32 7 44 61 32 15 11 36 32 13126 13 15 83 8 15 47 21_ 154 
1 5 5 - 1 3 29 28 26 27 36 36 34 33 27 28 12 16 22 1 3 2 2 50 14 23 
27 11 27 70 9 9 75 30 9 34 54 2 0 17 8 ' 3 6 2 9 18112 17 15 84 8 18 20 24 155 
156 63 36 27 37 37 39 22 29 34 34 30 14 17 17 22 26 60 22 23  
20 15 27 68 62 54 31 15 22 48 28 16 7 29 44 16 77 15 13 78 10 17 40 25 156" 
1 5 7 - 0 8 21 23 34 24 41 41 34 39 33 2 8 18 17 28 16 21 56 18 22 
29 14 29 69 70 74 28 16 35 4 3 17 13 8 23 28 15 80 13 19 76 8 1 9 ^ 6 24 157 
158 25 34 37 36 33 39 35 35 42 25 24 2 1 1 4 2 4 1 6 21 64 1 7 2 6 
27 15 25 69109 59 29 15 33 51 18 19 9 31 27 17110 23 18 85 6 15 46 26 158 
1 5 9 _ 1 ° _ 3 1 9 22_ *!L 4,5 * ° * 5 »3 22 28 19 19 29 13 21 58 16 21  

~29 6 18 57 80 74 26 T l S2 - !56 32 17 7 32 28 17 92 15 17 74 6 24 48 22 159 
160 55 34 37 39 38 42 38 36 40 23 29 13 18 17 25 26 75 19 23 
27 16 28 70104 72 23 13 39 3 8 17 12 7 2 8 3 9 17 96 14 14 81 5 21 29 28 160 
161 65 29 35 36 35 4 0 36 43 41 22 31 22 17 23 2 1 2 4 6 8 2 9 26 
28 18 29 79106 60 26 12 41 51 17 12 7 28 38 20 97 17 17 82 5 19 45 30 161 
162 53 29 37 40 3 9 42 35 42 44 32 30 16 22 26 26 24 68 32 25 
27 16~?5~73T04"~78 19 TO 4 7 6 2 2<5~T2 7~10 32 16110 18 13 8 3 — 7 11 40 28 I 6 2 -

1 6 3 - 0 3 34 33 36 36 36 32 39 45 31 28 17 15 23 16 27 63 22 24 
28 15 24 83 73 8 0 24 11 46 5 6 27 15 9 34 31 17113 21 15 82 12 16 40 26 163 
164 53 39 38 37 37 44 34 39 37 30 26 15 18 19 20 20 57 17 23 
28 11 22 43 78 88 16 11 52 53 38 11 7 30 43 15 59 8 14 5 7 6 16 40 25 164 
1 6 5 - 1 0 31 33 29 26 43 38 39 4 8 22 27 25 14 22 15 21 63 26 22  



367 

24 12 23 65125 74 27 12 31 53 26 15 8 28 24 16 86 13 15 82 5 22 31 22 165 
166 48 36 37 34 37 39 37 45 44 32 29 21 18 20 29 28 77 31 23 
27 19 33 68 85 61 22 14 37 48 26 14 8 34 22 14113 13 17 87 11 12 35 24 166 
167 08 37 35 35 33 46 45 47 47 28 30 20 23 29 21 25 74 30 2 8 
28 18 27 75 91 60 29 16 39 51 27 15 7 35 30 14 95 17 17 89 7 18 40 32 167 
168-38 34 35 36 29 45 38 37 44 25 27 14 15 23 18 21 64 19 20  
27 14 23 59 99 78 29 16 32 56 16 15 8 35 31 17100 14 16 78 8 18 44 23 16B~ 
169 13 28 34 34 30 44 40 39 47 24 27 21 17 23 25 27 74 29 24 
29 13 31 71110 58 37 10 46 47 22 19 12 28 40 16 99 20 17 78 8 16 40 26 169 
170-13 28 28 30 24 36 31 28 34 24 2719131517 26 6523 23 
32 18 28 75 63 67 27 17 29 58 24 12 7 32 23 15106 12 14 90 6 14 32 24 170 
171 13 29 29 32 35 41 33 45 47 24 29 14 20 23 15 19 61 19 20  
28 12 20 6Y~99 68 31 12 2~7~46 23~T5 7 35 27 17109 14 12 84 6 18 38 20 171 
172-08 33 33 37 32 35 37 42 40 37 30 17 17 29 23 26 59 22 23 
29 16 23 64 61 75 27 13 46 57 29 17 9 31 38 20119 17 13 69 9 18 42 26 172 
173 10 33 3 5 29 35 40 37 38 35 24 26 1218 19 18 21 59 13 2 5 ~ " " 
28 14 24 66 76 70 24 12 33 53 30 15 12 33 32 15101 17 17 85 5 15 35 23 173 
174-05 30 28 37 27 38 37 37 41 34 29 18 14 22 21 21 59 17 22  
25 13 21 62 97 77 23 8 26 55 23 15 8 29 28 15 98 19 13 85 7 IB 31 23 174" 
175 20 29 31 36 34 36 42 46 44 33 2 6 18 17 21 23 26 77 28 21 
25 16 25 78 65 59 37 15 39 6 0 40 27 17 42 26 13 98 19 18 78 10 17 27 23 175 
176 13 37' 40 3437' 4142464629341621 28242778 26 2 4 ~ ~ 
22 17 28 62 88 63 31 15 35 55 22 14 7 33 23 14108 14 17 83 7 19 44 25 176 
177 15 29 38 27 26 39 32 35 45 32 28 25 20 17 16 15 58 14 19 
25 14 2 0 53107 56 25 19 34 60 23 14 8 31 2 7 19118 17 22 8l 10 2l $6 20 TTT 
178 03 35 36 35 21 38 37 34 44 33 24 21 13 19 18 21 61 19 21 
21 18 34 71 63 62 27 16 24 44 31 15 8 31 26 12117 14 18 78 7 17 39 23 178 
179 1 3 2 9 3 8 32 3 0 4 4 3 7 4 0 36 3 3 2 8 201 2 3 26 1 7 21 58 1 3 2 4 
27 18 30 67103 58 31 16 39 55 31 18 9 32 30 14122 15 17 81 8 16 34 25 179 
180 33 36 35 37 36 42 42 43 43 29 29 IB 21 26 22 28 79 32 28 
22 17 34 80110 54 22 17 38 51 21 13 7 31 33 1S112 12 16 84 7 15 40 32 180" 
181-23 32 34 34 32 39 31 36 42 17 28 15 16 16 17 24 58 19 23 
30 11 25 57 70 86 29 13 45 53 27 17 7 34 33 18101 15 18 71 9 17 32 24 181 
182 30 28 332024323630 38 24 2314151712 20 53 11 13 
27 16 24 76 93 72 28 16 32 60 27 17 9 34 28 14118 13 17 90 10 20 47 16 182 
183-03 32 32 28 23 39 32 45 40 30 28 19 21 31 14 24 56 20 25 26 17 28 79 71 59 29 19 41 47 21 13 7 31 17 11 83 13 15 80 11 22 39 27 183 
184 00 34 35 38 33 44 39 39 43 28 24 20 16 22 18 21 62 25 25 
26 11 20 64 87 67 31 13 41 53 23 17 9 33 44 19114 19 13 91 5 16 37 26 184 
185 18 29 36 32 27 46 41 44 4734 33 25 20 29 2025743426 
26 16 25 75100 59 31 15 36 29 16 15 8 32 32 13 85 23 14 87 6 15 29 24 . 185 
186 05 31 35 30 32 34 35 46 46 29 31 17 21 18 19 23 61 24 23  
25 15 26 77 89 62 32 16 43 41 25 14 8 34 23 13104 17 20 83 12 18 36 23 186 
187 30 34 37 34 34 42 41 44 45 32 27 16 21 23 18 25 69 18 24 
28 15 27 63 94 72 33 16 25 45 22 14 8 29 33 19 93 21 12 77 9 20 35 22 187 
188-20 37 37 34 37 38 37 39 40 35 26 18 17 19 14 24 54 17 16 
26 13 26 76 90 64 34 14 36 38 27 18 9 36 22 13123 15 19 87 11 18 38 17 188 
189̂  13 30 36 33 24 38 33 35 39 28 24 15 17 18 18 10 54 17 22  
25 18 32 77 79 66 30 17 27 59 19 23 19 33 30 13127 12 17 94 6 14 25 25 189 
190 68 27 28 34 21 44 40 44 48 29 29 17 18 33 15 27 60 15 23 
30 17 35 89112 54 30 17 39 5* 26 22 10 32 33 14128 15 22 99 6 20 37 23 190 
191-05 27 33 28 2* 40 38 27 44 30 29 14 18 21 18 24 60 18 15 
29 19 28 69 89 59 31 16 39 67 26 12 7 24 51 14 97 13 18 86 7 15 34 18 191 
192 15 35 36 31̂  3 8 4 2 47 39 45 25 32 19 20 28 1 8 19 59 10 19  
3C 16 "24 72 69 69 25 14 43 52 30 12 7 24 41 17101 16 12 76 7 16 42 19 192 
193 20 31 36 31 27 34 40 45 43 27 25 22 22 25 21 24 62 13 22 
29 19 24 87 54 54 26 15 35 51 30 16 7 31 21 14123 13 22 85 6 17 38 22 193 

: L E 



36R 

II SCH 
S C H " H A S B E E N C R E A T E D . 

R C E * C H I S C H 

C H 
2 0 1 2 8 2 5 3 5 3 8 3 8 3 5 3 5 2 7 2 2 1 4 1 3 1 0 9 1 2 8 1 4 4 3  

2 7 8 2 4 7 4 7 7 7 9 1 9 1 1 4 3 6 2 2 8 1 2 7 3 8 2 8 1 4 1 1 5 1 5 1 7 7 3 6 1 5 4 5 

2 0 2 1 8 2 3 8 2 9 2 3 4 0 4 0 2 4 3 0 1 5 1 8 1 1 7 1 6 1 5 2 1 6 0 

2 2 1 3 2 2 6 5 8 3 7 2 2 9 1 3 2 6 5 8 3 2 2 7 2 4 3 5 3 6 1 2 1 0 6 1 0 1 4 9 0 5 1 9 2 2 

2 0 3 0 8 2 5 3 2 3 0 3 2 4 1 3 7 2 6 3 0 1 8 1 3 1 1 1 1 1 4 1 6 1 8 6 1 

2 2 1 3 3 0 7 1 9 8 4 0 3 4 1 6 2 8 6 0 2 9 2 1 1 6 2 9 2 3 1 1 7 1 1 6 1 9 8 7 9 1 2 3 8 

2 0 4 2 3 2 7 3 5 3 5 3 6 4 7 3 5 3 4 3 3 2 2 2 0 1 2 8 1 8 2 4 2 7 7 2  

2 7 1 8 3 2 6 8 92 5 2 2 9 1 5 3 8 4 3 ~ n ~ T 6 9 3 1 3 9 1 4 7 9 1 8 1 8 8 7 8 2 2 4 0 

2 0 5 3 8 2 4 3 2 2 9 2 2 3 5 3 5 1 9 1 5 1 4 1 6 1 4 1 4 1 7 1 3 1 3 3 8 

2 7 1 2 3 1 5 9 9 1 8 0 2 1 1 1 5 2 4 5 1 7 1 2 7 2 5 2 9 1 5 8 2 2 2 1 4 7 3 9 2 1 3 3 

2 0 6 5 5 2 6 2 7 3 4 3 2 2 1 3 1 2 0 1 7 1 6 1 4 7 7 1 0 1 0 8 3 9 

2 9 1 2 2 7 5ft 7 6 9 3 1 9 8 3 6 5 6 2 9 1 3 8 2 9 3 6 2 1 7 4 2 0 1 4 6 I 5 1 8 4 3 

2 0 7 8 3 2 7 2 8 3 2 2 1 3 1 2 7 2 2 2 0 1 8 1 6 1 1 1 0 1 1 2 0 1 8 4 0 

25 IB 2 6 6 9 98 78 27 U 25 58 23 1 4 — 9 3 4 2 4 15 7 6 21 1 6 77 6 2 2 3 0 2 0 7 " 

2 0 8 5 3 3 2 3 2 3 2 2 7 2 7 2 5 2 3 2 0 1 7 2 1 1 3 1 0 1 1 2 1 2 8 4 6 

2 6 1 6 2 8 6 7 8 7 6 6 2 5 8 3 4 4 9 2 4 1 7 1 1 3j> 3 9 1 9 1 1 1 1 7 1 3 7 3 8 1 7 4 7 2 0 8 

2 0 9 1 0 1 6 8 2 7 2 9 1 9 3 1 1 6 2 3 1 5 1 4 1 0 9 9 1 0 1 2 3 2 

2 2 1 5 2 9 7 2 1 0 0 8 2 1 9 1 2 4 9 5 3 3 4 1 5 8 2 8 3 1 2 1 7 5 1 7 1 4 8 1 6 1 8 3 1 2 0 9 

2 1 0 - 2 3 3 3 3 5 3 5 3 2 4 4 3 6 2 2 2 5 1 7 1 7 1 1 1 0 1 3 2 1 2 4 5 2  

2 5 1 5 2 4 7 2 8 8 6 4 1 9 1 5 3 8 4 9 2 3 1 5 9 2 5 4 2 1 9 t 0 0 1 9 1 4 7 0 8 2 2 2 6 2 1 0 " 

2 1 1 6 5 2 0 2 5 3 8 2 5 3 5 3 3 2 9 1 8 2 0 1 9 1 6 9 1 4 1 1 2 2 5 4 

2 2 1 3 2 5 7 0 1 0 1 7 1 3 0 1 2 4 1 6 2 2 9 1 9 1 3 2 6 4 1 1 7 7 4 1 7 1 6 _ 7 5 

2 0 1 

2 0 2 

2 0 3 

7 0 4 " 

2 0 5 

206 

6 2 5 2 5 2 1 1 

2 1 2 5 0 3 3 3 7 3 5 3 8 4 5 4 1 2 3 3 1 1 8 1 7 1 3 1 1 1 3 1 3 2 1 5 4 

2 9 1 2 2 9 8 1 9 6 6 6 2 0 1 5 3 4 4 3 2 2 1 3 7 2 4 3 2 1 5 9 2 2 0 1 9 9 4 7 2 5 4 5 2 1 2 

2 1 3 7 5 2 8 3 7 3 9 3 5 3 3 3 8 3 4 2 8 2 1 2 3 1 5 1 0 9 2 4 2 3 6 8  

2 8 1 5 2 5 7 4 8 9 6 4 2 4 1 3 3 3 5 5 3 4 1 2 8 3 4 2 9 1 4 9 5 1 9 1 6 8 1 9 2 1 4 9 2 1 3 

2 1 4 6 3 2 4 2 6 1 7 2 8 3 0 3 6 3 1 2 8 2 2 1 9 1 2 1 7 1 3 1 8 2 0 6 1 

3 0 1 0 2 2 5 5 8 5 6 1 2 8 1 0 3 3 5 0 2 8 1 5 7 3 4 1 5 1 3 1 0 2 1 8 1 8 7 7 8 I B 5 1 2 1 4 

2 1 5 - 1 5 2 4 3 4 3 0 3 0 3 7 4 0 2 2 1 7 1 6 1 1 1 6 9 1 1 1 3 2 3 4 6 

3 1 1 3 2 8 8 4 1 0 5 6 7 2 1 1 3 4 5 6 4 3 1 1 2 7 2 7 3 2 1 6 7 2 1 6 1 5 7 7 5 2 7 5 6 2 1 5 

2 1 6 3 8 3 3 3 3 3 3 3 7 3 6 3 2 2 9 2 7 1 2 1 5 1 3 9 6 1 5 1 6 4 4  

27 1 4 2 9 8 5 1 2 4 5 6 2 9 1 1 3 3 6 9 3 3 1 2 1 0 3 9 2 0 1 2 1 1 9 1 4 1 5 7 2 7 2 2 4 1 2 1 6 

2 1 7 2 5 3 6 3 8 3 3 3 7 4 3 3 6 2 5 2 1 1 7 1 8 1 2 1 0 1 5 1 8 2 3 5 6 

2 2 1 2 2 9 6 7 8 7 9 1 2 1 1 7 6 3 6 3 4 3 1 2 7 4 1 3 8 2 4 9 6 8 1 8 8 4 6 2 1 5 1 2 1 7 

2 1 8 5 0 3 3 3 4 2 5 3 3 3 5 4 1 3 4 3 4 1 8 2 3 1 5 1 4 1 7 1 4 2 2 7 3 

1 5 1 3 2 5 7 4 8 1 3 7 3 3 1 2 2 7 5 6 3 2 2 7 1 8 2 5 2 8 1 4 1 0 0 1 6 1 9 9 1 6 1 1 2 4 2 1 8 

2 1 9 1 3 3 1 7 3 0 2 7 4 6 2 9 2 7 2 9 2 2 1 7 9 1 6 1 8 1 6 2 1 5 8 

2 7 1 7 2 3 7 6 1 1 6 7 3 3 2 1 5 4 4 5 5 2 8 1 7 1 0 2 8 3 7 1 3 1 0 1 1 7 1 6 8 7 7 2 3 4 5 2 1 9 

2 2 0 - 1 3 2 7 3 3 3 0 3 0 4 1 3 3 1 9 1 3 2 1 1 5 1 1 1 4 1 2 7 1 3 4 1 

3 0 1 3 2 3 6 3 1 0 5 7 9 1 9 9 3 7 5 9 1 7 9 7 3 0 2 8 1 8 1 0 1 2 5 1 3 6 3 7 1 8 3 4 2 2 0 

2 2 1 5 0 2 8 2 8 2 6 2 8 3 2 3 7 1 6 1 7 1 7 1 2 7 1 1 6 1 2 1 7 3 3 

3 0 1 6 2 7 7 7 8 6 7 1 2 6 1 1 4 6 5 9 2 8 1 3 8 3 5 2 4 1 9 6 4 1 5 1 4 7 8 8 2 0 3 5 2 2 1 

2 2 2 4 8 3 4 2 9 2 4 2 9 2 0 2 4 2 1 1 5 1 4 1 8 1 5 1 0 1 0 1 5 2 4 4 4 

3 1 1 6 3 3 7 4 8 5 6 5 1 6 1 2 4 8 5 1 2 2 1 2 7 3 6 3 0 1 6 9 6 1 9 1 2 8 8 6 1 9 3 5 2 2 2 

2 ? 3 3 3 2 4 2 3 2 4 2 9 2 8 3 1 2 4 1 9 1 8 1 7 1 0 7 1 2 1 6 2 0 5 5 

2 8 1 2 2 4 7 4 1 0 0 8 8 1 9 1 6 3 8 5 8 3 0 1 3 1 0 2 9 4 1 1 6 1 0 1 1 6 1 6 7 6 1 0 1 9 3 2 2 2 3 

2 2 4 7 5 2 8 2 7 2 9 2 2 3 4 3 1 2 0 1 4 2 1 1 0 1 0 1 0 5 1 4 9 3 4 

2 1 I B 3 2 6 5 8 1 7 1 3 1 1 4 4 7 5 5 2 8 1 5 1 0 3 1 3 4 1 4 9 8 1 2 1 6 8 3 6 1 8 4 4 2 2 4 

2 2 5 3 0 2 1 3 1 2 6 2 2 4_2 4 2 ^ 3 5 _ _ 3 6 _ 2 l _ 2 5 1 7 1 5 I B 1 4 2 3 6 6  

2 5 1 5 2 6 6 8 1 0 3 5 8 2 3 1 2 3 1 5 7 2 5 1 3 7 ~ 3 5 4 8 1 4 1 0 2 1 7 1 2 7 5 5 2 1 3 9 

2 2 6 5 0 2 6 3 1 2 3 3 3 3 6 3 2 3 5 2 9 1 8 2 5 1 4 1 2 1 4 2 5 2 9 6 0 

2 5 1 6 2 7 6 7 8 0 7 3 2 1 1 9 4 7 6 2 3 1 1 4 7 3 7 2 7 1 1 1 1 7 1 2 2 2 9 6 8 1 6 2 6 

2 2 7 - 6 3 3 3 3 4 3 3 3 1 3 8 3 7 2 7 3 1 1 8 2 6 1 5 1 1 1 8 9 1 4 6 7 

2 5 1 5 2 4 6 8 8 0 5 2 3 3 1 1 3 3 6 5 4 3 1 9 8 3 8 2 3 9 1 1 9 1 6 2 2 9 3 

2 2 8 0 0 2 3 2 6 3 1 2 8 3 1 3 5 2 6 2 1 1 5 1 7 1 2 7 1 3 1 9 8 4 9 

2 2 5 " 

2 2 6 

8 9 4 4 2 2 7 



36° 

27 11 29 B3108 53 21 17 25 43 13 ! 7 30 43 21 88 15 16 67 5 17 46 228 
229-13 32 37 34 33 32 37 23 24 17 15 12 18 16 13 27 59 
31 11 21 56 80 74 22 11 41 53 31 12 7 35 25 16 86 25 14 66 7 17 37 229 
230 25 20 25 32 16 21 24 18 13 18 16 12 11 12 14 19 48 
19 14 24 69106 69 16 15 41 30 17 18 13 32 32 12102 10 18 67 5 22 51 230 
231 48 20 29 34 29 23 30 17 18 16 11 16 10 7 10 10 37 
21 17 28 84 92 71 38 13 41 51 37 24 11 34 33 13 I t 20 11 72 5 25 47 23T 
232 75 24 30 38 37 28 33 23 27 20 12 12 8 16 17 20 45 
29 17 34 90 87 83 25 16 38 60 16 12 7 38 26 15106 12 19 83 9 15 30 232 
233123 19 32 31 34 24 2 7 1 5 1 6 1 8 1 4 I B I I 1 3 1 3 1 6 3 3 
23 18 31 70110 73 28 15 38 49 32 16 12 35 32 14 96 13 15 80 7 17 44 233 
234 58 30 32 40 37 33 35 27 19 16 14 3 6 9 13 11 47 
20 14 26 W W 68" 28 12 57 64 39 21 12 33 25 14112 7 13 62 5 20 45 234 
235 38 31 31 32 27 41 33 16 24 16 15 11 14 9 15 22 34 
30 16 30 66 87 67 17 11 29 69 31 12 7 29 51 16 92 16 14 64 5 17 50 235 
236113 26 31 27 33 43 35 2 1 2 3 18 1 9 S 1 2 1 3 1 5 22 51 
27 8 24 68 75 74 18 9 31 50 38 12 7 32 43 15 99 10 14 66 5 25 38 236 
237-13 32 34 35 38 43 33 19 17 13 10 6 10 14 18 28 39 29 17 29 76107 65 23 15 43 53 26 17 12 32 42 19 94 7 9~77 5 18 48 237 
238 18 19 26 33 24 38 43 34 31 19 17 14 15 17 9 18 56 
27 8 23 60 95 56 31 16 26 50 29 18 8 40 23 13 76 13 13 76 8 18 37 238 
239- 38 30 3 7 3 3 35 2 5 2 7 3 1 1 8 1 7 2 0 i 4 9 9 1 5 2 3 4 3 
31 14 25 65 84 76 23 15 37 47 35 12 7 33 20 10 63 24 15 55 5 17 24 239 
240- 15 27 33 31 28 32 31 20 12 17 16 14 12 12 15 18 49 
30 11 22 74128 74 16 14 30 47 25 1 4 — 7 30 18 13 98 15 U 71 8 23 30 240~ 
241- 13 26 15 36 39 41 33 31 23 18 21 13 11 8 20 17 50 
24 15 26 86 85 51 35 14 21 52 25 25 17 37 36 19 68 19 12104 5 23 43 241 
242 05 25 33 29 39 26 3 8 1 9 2 6 18 1 0 1 2 1 1 9 1 7 2 0 4 3 
29 14 26 81104 56 26 17 35 70 28 14 7 41 26 11112 7 12102 7 25 33 242 
243- 10 34 37 34 37 36 37 24 19 24 14 12 11 14 8 12 45  
24 9 22 62 77 70 23 13 35 56 18 14 9 27 39 18 96 19 16 84 9 19 43 243 
244- 13 24 25 38 35 29 37 17 18 20 15 11 11 12 12 17 42 
26 13 24 79 89 72 27 14 38 55 34 17 10 30 47 13 78 14 14 84 8 20 44 244 
2 4 5 0 3 28 31 3 7 3 0 3 3 3 8 2 3 2 4 1 9 1 1 8 1 0 1 4 1 7 2 1 5 5 " ~ ~ 
31 10 24 65 83 85 19 15 45 56 28 14 7 31 38 13 96 12 12 73 8 13 36 245 
250- 25 29 33 32 26 40 34 23 17 15 14 13 14 8 15 23 53  
28 14 28 74 78 72 26 14 46 68 29 15 7 32 43 13118 22 18 83 9 21 47 2~50~ 
251- 25 20 31 33 26 27 30 23 17 15 15 10 8 14 14 25 59 
27 12 25 73 95 79 27 7 33 58 31 15 8 20 39 17 85 16 15 89 5 13 45 251 
252 18 27 28 32 32 39 31 18 20 1 8 1 6 1 0 1 4 14 i 3 26 49 
29 16 24 75 74 78 25 12 35 43 27 13 7 20 40 14109 19 16 90 5 15 46 252 
253 13 24 31 29 24 30 28 21 16 17 20 14 12 15 14 23 37  
27 16 35 73 94 71 27 12 35 48 30 15 8 34 35 11 81 20 17 87 8 19 26 253" 
254 00 24 27 30 29 38 35 22 14 13 17 9 7 7 13 20 45 
29 16 23 62 91 67 25 14 43 45 21 14 7 27 34 14 99 16 14 77 6 22 36 254 
255 00 23 34 26 27 37 24 26 29 1 5 1 5 1 3 1 2 9 14 22 58 
31 9 24 52 89 73 28 12 50 68 18 13 7 35 33 16 94 13 9 73 6 24 40 255 
256-13 30 31 33 31 31 25 20 21 9 14 13 10 15 17 23 49  
28 13 29 67 83 85 23 15 42 54 28 15 9 36 35 15107 17 10 73 7 13 37 256 
257 53 31 30 30 33 41 32 30 29 18 14 15 18 9 9 24 63 
24 15 28 67 90 50 25 18 28 61 34 16 7 40 13 9 95 14 18 97 9 12 41 257 
258 58 33 30 32 26 33 33 20 18 19 1 5 1 3 10 1 5 1 2 16 54 
24 10 23 55 70 74 33 18 50 59 32 16 7 40 30 14 88 6 17 89 7 15 51 258 
259 50 27 28 37 24 33 33 18 18 17 16 17 8 11 17 20 49  

~24 15 30 8 8 94 84 20 13 32 20 20 15 7 31 41 19 92 23 14 95 4 19 36 259" 
260 25 25 10 22 21 34 35 16 13 13 10 15 9 8 11 15 39 
32 14 27 69 89 91 23 13 45 65 22 13 7 22 30 17108 15 10 63 5 30 52 260 
261 63 29 34 33 29 37 36 26 17 15 1 1 9 10 11 17 20 42 
26 20 30 80108 74 30 20 38 54 22 12 8 34 18 12115 11 17 95 13 20 42 261 
262 30_23 26 30 24 37 28 27 25 17 17 12 12 14 12 22 49  
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31 12 22 83121 66 35 19 34 5 2 29 12 
263 43 20 26 33 20 27 27 29 23 11 11 
28 13 23 71106 78 20 8 39 67 44 12 
264113 26 11 28 26 31 36 26 16 13 16 
27 12 25 74115 64 20 12 41 48 34 12 
265 25 35 34 34 35 37 39 20 23 24 17 
22 12 30 65 91 63 21 10 42 58 26 18 
266 05 28 27 26 25 33 26 18 15 15 10 
28 15 28 84 98 90 21 14 21 56 36 18 
267-13 26 20 32 27 41 32 18 26 18 11 
29 13 24 71 95 80 27 12 43 60 31 12 
268 00 19 29 30_ 18 33 31 15 20 13 16 
31 12 2571112 70 28 15 30 72 35 12 
269 63 31 34 31 35 33 33 21 18 9 12 
30 10 27 63 69 73 IB 10 37 51 31 12 
270 25 21 34 28 28 32 31 1 8 1 3 1 5 1 4 
30 15 23 63 84 76 23 14 51 53 26 13 
271 63 25 20 34 33 41 31 23 21 10 15 

8 33 52 13 75 23 17 86 14 23 36 
9 7 11 11 24 46 
7 36 55 18 73 21 17 64 9 22 43 
8 11 17 13 17 53 

7 35 30 16121 24 15 75 5 14 30 
13 9 12 12 24 55  

11 31 35 15 71 13 14 66 5 21 31 
11 11 7 15 25 45 

10 27 44 14116 11 19 86 7 19 25 
1 1 8 1 7 1 4 20 33 
8 35 28 14110 19 14 65 
10 14 15 12 27 43 

6 23 44 
7 34 32 18102 11 13 91 5 19 53 
8 14 11 15 21 42 

7 33 46 21 96 15 12 65 5 18 46 
1 0 9 1 1 2 1 1 8 2 9 ' " " 
8 31 37 17108 15 16 69 7 17 33 
11 7 10 22 20 50 

262 
263 
264 

265 
266 
267 

268 
269 
270 

23 14 21 70 57 76 15 16 21 64 27 12 
272 50 23 6 29 26 27 30 23 15 17 8 
28 11 26 76 93 84 22 14 33 57 28 21 
273-25 24 28 24 21 39 3 4 2 0 1 9 1 4 1 2 
26 12 28 55 93 74 28 16 39 56 28 13 
274 40 22 19 31 31 27 28 26 19 14 17 
33 17 23 83 98 78 24 12 36 48 23 15 
275 13 28 28 27 25 37 35 23 20 11 16 
27 17 27 73 86 73 31 15 42 51 27 12 
276-38 18 25 30 33 21 32 29 17 13 19 
26 14 25 71 90 73 31 15 48 52 32 14 
277 13 20 23 22 17 31 19 17_20 10 11 

7 34 63 16 89 11 15 80 5 15 37 
10 13 11 6 10 37 
8 30 24 15100 16 17_86 7 23j45 
" 1 2 6 1 0 6 2 0 4 0 
8 28 33 15 63 10 11 75 6 17 36 
16 10 20 16 22 49 

271 
272 
273 

7 29 43 18 99 17 20 96 10 17 37 
7 11 14 15 26 40 

10 41 37 14 80 16 16 82 6 22 42 
10 1 1 1 0 9 1 6 5 5 
8 41 27 15114 23 13 77 8 23 36 
14 9 7 10 20 51 

274 
275 
276 

29 8 24 66 90 80 23 18 39 50 32 12 
278 50 22 20 29 24 23 21 19 23 15 10 
21 12 27 60105 79 19 13 48 55 35 12 
279 38 27 37 3 3 3 0 3 8 3 6 2 1 1 7 1 3 9 
30 10 26 50 84 80 22 13 40 44 37 14 
280 38 23 33 30 31 36 22 22 17 21 16 
24 16 27 78109 79 29 13 33 49 14 13 
281-38 22 28 30 13 35 31 24 25 15 17 
24 11 27 59 84 67 30 8 36 5 5 33 12 
282 30 23 34 25 28 31 29 33 2 5 2 0 1 8 
27 13 27 63 99 71 24 13 48 57 41 16 
283-13 21 26 23 20 30 24 15 7 13 9 

7 32 49 17 98 21 20 86 7 20 32 
8 7 11 7 14 46 

7 28 26 16107 2 3 14 64 7 18 46 
15 7 12 10 13 3 8 
8 28 29 14 84 13 16 63 7 15 39 
13 10 12 11 18 36 
7 33 34 17124 18 14 80 5 24 34 
6 17 12 11 23 57 

7 28 38 12114 15 19 65 5 24 43 13 10 16 14 26 59 
9 31 46 19 80 16 19 68 
9 8 8 11 23 41 

9 25 49 

277 
278 
279 
280 

281 
282 

29 16 27 69 78 78 25 15 51 56 41 12 
284 15 19 24 22 13 21 26 23 20 11 18 
27 17 32 92 92 79 26 15 47 46 37 12 
285 38 32 9 30 33 37 37 16 1 4 1 2 1 0 
27 11 26 77106 69 24 13 35 48 15 15 
_286 25 22 15 27 17 29 39 23 18 23 11 
29 13 25 60 84 82 26 12 43 47 35 13 
287 40 21 16 27 16 27 33 21 12 13 11 
27 16 24 74 65 83 24 15 20 56 36 12 
288 13 20 21 3 0 2 4 25 27 28 22 17 14 
30 16 31 78108 75 23 19 40 27 20 20 
289 38 31 28 30 25 21 25 18 16 14 14 
22 16 28 69 88 66 25 11 21 52 28 17 
290 00 29 27 33 32 31 37 23 22 14 17 
26 12 29 71100 86 20 16 39 49 25 12 
291 13 24 30 28 30 36 28 23 17 10 20 
29 14 22 70 97 76 31 18 38 51 28 16 
292 13 29 23 30 27 28 27 20 24 10 6 

7 28 29 14 87 14 19 72 6 16 34 
8 5 11 15 25 39 

8 33 39 12 65 22 18 77 6 24 44 
14 7 12 17 26 36 
7 35 30 15112 13 13 68 7 19 34 
6 11 13 6 14 54 

7 35 34 15 97 12 23 78 9 17 49 
11 6 7 11 21 47 
7 35 18 18106 22 12 76 6 18 39 
13 10 12 16 22 56 
8 32 32 17 68 10 15 89 7 18 27 
9 8 10 15 24 51 

8 41 50 14 83 16 19 78 8 23 42 
16 5 11 18 25 55 
7 32 35 17 95 17 15 75 5 18 47 
12 9 11 14 18 48 
7 39 37 15115 20 18 34 8 18 37 
10 9 9 17 27 34 

283 
284 
285 
286 
287 
288 
289 
290 
291 

2 5 13 34 62 72 81 23 14 41 60 37 1 3 " 
293 25 29 22 26 24 41 39 20 20 16 15 
25 21 35 85105 61 29 17 37 69 30 13 
294 75 24 32 31 18 37 37 14 21 11 13 
26 14 27 59 86 75 19 15 45 57 .24 12 

8 35 39 16102 11 14 75 6 14 43 
8 7 13 14 24 47 

9 35 43 10 88 14 21 94 7 17 51 
7 9 4 13 18 51 

7 24 31 16109 16 18 82 5 21 27 

292 
293 
294 



APPENDIX 17 

DISCUSSION ABOUT ITEM DELETION IN SOME SCALES 



As sho*n i n Table 3.2. the following scales hare some of the items 
deleted during data analysis.: Their content v a l i d it ie en are re-exemined^ ,\--
here to ensure that the o r i g i n a l purpose of the individual scales r e -
mi ins unaffected. * / -^ 

Item 7 of Desire to Lenrh physics (See Appendix 6 , Set II I , No. 4 9 ) 

This item asks about the same kind cf thirds as i n item !-. Deleting, 
this item dees not affect the content ?t a l l . 

Itec'g; 2 0 , 21 of Study Habits in Physics- (See A^oudix 6 , Set i l l y -

No- 5 % 7 3 , 74) 

Iter-- Z concerns ^eydrec.'jin^ during studying. It i s net toe relets**, 
tc the r>uri;f.-&e of the scr.le. Item 20 concerns, the r e l a t i c n brtv-een. the 
;.:8ouiit of study time and accc;ij 1 isaa:ent. Since students s^-ent not to-
n'-ch time ir. study i : ^ , physics cs 'indicated i n iter.. 2 3 , the ] re a eat i+.«as 
i s not too relevant P S o r i g i n r l l y ; l ^ n n e J . I to;*. 21 concerns v. he re- the 
strdents s i t i n the clt.ssroc m;. Since seats, tre a l i g n e d by the. tec c^-ers, 

' ' there is- no direct r e l a t i o n v, it!-, stu<:y hr b i t . ' - ..^^^f^ -.--

I+.eiii •• :-f frieutr-tion Towur^ Tgng.lish (See A^^ndix 6, Set I, No. kS) 
This iter: v- us not tc«: re lev-" nt since nr If of tre subjects . vere frort the 
Chinese •"iddle school which d i d not require t i l t h e i r students to p. L P . 

in English i n order to graduate.. 

"'•" Ilea-.4 " 7 of-Desire to Ler.rn Sr.t-;1 i.sh (See -Aj-.^ei.dix 6.,-* Set II, No... 17,.--. 

-si>"-r-• _ Since students fet g-rrde 1.0 l e v e l me usually not p r o f i c i e n t ent- û h-., in 
,,- English, only very few of them w i l l re*d English nevrs^ager or magazine? 

unless they ere forced to do so. Hence item k i s not too relevant to' 
the s c l e . Iteui 7 ht.s a^roximcte l j the s.ae ct ntent as iter. 6 . De-

. l e t i n g this item dees not ef f e c t the content v a l i d i t y fit. f 11. 

Iter 1 o f Hct-tUnr Habit (See A, pe-di^ 6 , get II, Mi. k6) 

Since t h i s scale aims at finding the cci . q i f i.ri sen betveen; ho-r much . Eng— -
l i s h o r Chinese the students chot.se, the f i r s t item 1 0 not r e l f t e ^ T i t h 
the scale- at a l l . - • ••••'• v-^.-Yv*'^^ 

http://cci.qifi.ri
http://chot.se
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Item h of Ethnocentrism (See Appendix 6,. Set III, Mo. 10h) 

Since the scale concerns the attitude towards Chinese and Western culture, 
while item k deals with modern and traditional translations which i s not 
too relevant, so i t was deleted. 
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APPENDIX 18 

ITEM IKTERCOERELATION MATRIX FOR SCALES HAVING LOW RELIABILITIES 



The f o l l o v . i n - : ; i s a l i s t o f i t e n c o r r e l a t i o n s 

l o w r e l i a b i l i t i e s ( i n t e r n a l c o n s i s t e n c y ) . 

(A) O r i e n t a t i o n Tov.ard E n g l i s h 

I t e m No. 1 2 3 4 

ST « - - . 3 4 . 2 1 . l t i 
C o r r e l a t i o n TT . 4 3 . 5 7 . 4 9 . 3 3 

(B) D e s i r e U L e i r i x E n g l i s h 

I t e m No. 1 T 
. J 

4 

ST . 2 0 . 1 6 . 2 6 . 3 0 

C o r r e l a t i o n M , 5 6 . 5 0 . 5 0 

A t t i t u d e Tcr;.7.rd rorei£ u L. : 

Item Ni . 1 •x 4 

. ' : 6 . 10 -1 Lv . 13 

C o r r e l a t i o n 
• 5 : -

•j ' ' • " •- -

E t h n o c e u t r i s m 

I t e m No. l 3 4 

. • • 3 i 
C o r r e l a t i o n ^ 

• 5 6 . 5 4 , 6 n . 5 6 



APPENDIX 19 

INTERCORRELATION MATRIX FOR SIGNIFICANT VARIABLES 

IN PREDICTING PHYSICS ACHIEVEMENT & ENGLISH PROFICIENCY 
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3 4 5 6 

. 0 1 - . 2 5 . 16 .15 

,18 . 1 9 . 1 7 .04 

1 , 0 0 . 0 2 . 0 6 

1 . 0 0 -.18 -.22 

C o r r e l a t i o n M a t r i x f o r Table 4 . 11 

1 2 

1. E n g l i s h S t r u c t u r e 1 ,00 - . 1 5 

2. Mechanical Seasoning 1 .00 

3« Desi.-e to Learn P h y s i c s 

4. S e l f Concept of Academic A b i l i t y 

5 . Chinese V e r b a l Reasoning 1.00 ,42 

6 . Chinese Language Us;.ge • 1.00 

C o r r e l a t i o n M a t r i x f o r Table 4 . 1 3 

1 

1. S e l f Concept of Academic A b i l i t y 1 ,00 

2. Chinese Language Usage 

3 . M o t i v a t i o n a l I n t e n s i t y i n E n g l i s h 

' i . Chinese V e r b a l Reasoning 

0 3 4 

-.22 - . 3 5 -.18 

1.00 .12 .42 

1.00 -.02 

1.00 
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Intercorrelation Matrix- for the Aptitude Scores 
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Correlation Matrix of the Aptitude Scores for the T P O Schools Together 

1 2 3 If 5 6 7 8 
1) M B 1.00 ,2k .30 •5V .19 -.02 .00 -I** 
2) A B 1.00 .21 .17 .13 .0»t .13 
3) K E 8 1,00 .53 .17 .ou -.09 -.08 
5) S B 1.00 .16 -.05 .(A .05 
5) C V S 1.00 .29 .33 
6) c m 1.00 .38 •31 
7) E L D ._ _ - -

•.. 1.00 
8) E V B . •.".. — - 1.00 

Correlation Kacris of the Aptitude ScoreB for the A C S only " 

1 2 3 k 5 6 7 8 

1) M B - •- 1.00 .19 .25 .09 -.13 -.28 .11 
2) A B 1.00 • 21 .09 .22 .15 -.06 .(A 
3) M E B 1.00 .57 .05 .09 -.<*1 -.23 
*0 S B . 1.00 .11 -.16 -.27 .01 
5) C V B 1.00 .U6 .33 .30 
6) C L U 1.00 .27 .06 

7) E L U 1.00 

8) E V B 1.00 
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LINE f PAGE PFX .CONTESTS *** UBC FHT ?EB 6.3 (SAB 24/76) *** COMMENTS 

2 c a l l l i b r a r y ( j o n : m a c l i b ) 
2.2 spacing 2 

LIBBABY: MACBO "SETUP" DEFINED FBOM "JON:MACLIB(9500) » 

Mil, ̂IMMMM^lMl. 
CALL M&CBO 
SPACING 2 

3 
3 
3. 
3 
3 
3 

c a l l setup 
•COMMENT — 
•COMMENT — > "KEYPORCH* i£ now the d e f a u l t . 
• COMMENT --> PAH. 6 turns i t o f f . , <-• 

<--
•COMMENT •• 
•CALL NULL(2,'PAGE 1 ON 2 *, * PAGE ON 2') 

CALL MAC10 
COMMENT 
COMMENT __ 
COi¥ENT~" 
COMMENT 
CALL MACBO 

3 
3 
JL 
3 
3 
3 

•PAGE 1 ON 2 
•CALL HULL{3,'BIGHT 
•BIGHT PAGE 
• CALL 
•CALL 

PAGE' ,•LEFT PAGE') 

NULL <4,,' CALL PAGE { ADD, 1) ') 
NULL(4,, 'CALL PAGE (INSE1T) *) 

• CALL HULL (5 #'CYCLES'NO CYCLE') 

PAGE NUMBER:. 1 2 0 
CALL H4CHO.. 
BI-GH5MPAGE NUMBER *ON* 
'CALL MACBO~ 
CALL M ACBO 
CALL MACRO 

3 
3 
3 
3 
3 
3 

•CYCLE 
•CALL NULL(6,'KEYPUNCH') 
•KEYPUJCJ __ 
•LTITLE 1 
•BTITLE 1 
• repeat t i t l e  

CYCLE P&GE NUMBEfi *ON* 
CALL MACBO 
_SP3ECI1L .KEJPUIJCJ^*OM*_ _____ _ _ 
LEFT™ TITLE"LiHE,PBIHT~POSITION: 
BIGHT TITLE LINE,PHI NT POSITION: 
BEPEAT TITLE *ON* 

I 1 
1 1 

3 
3 
3 
3 
3 

•UNDEBSCOBE BLANKS 
•NO LISTING 
• SET NAM E_=..__ ) 1 _ ) . -» * 
• PABAGBAPH INDENT• •0~ 
• GO 

UNDEBSCOBE BLANK *QN* 
LISTING *OFF* 
JDEFINED J NAME( _ 
PABAGBAPH INDENT~0 
GO 

LIBHA BY 
COUNT: "MAIN" 
COUNT: "HEAD" 
COUNT: "SU31" 
COUNT: "SUB2" 

: MACBO "COUNTSEr" DEFINED FBOM "JON: MACLIB(2300) " 
ASSIGNED TO COUNTEB 100 

ASSIGNED TO COUNTEB 98 
ASSIGNED TO COUNTEB 97 

COUNT: "APP" ASSIGNED TO COUNTEB 96 
COUNT; ."SHEAD" 
COUNT: "SSUB1" 

LIBBABY: 

3 
3 

ASSIGNED TO COUNTEB 95 l 

ASSIGNED TO COUNTEB 94 
.iJOO^S£iNJHJ9JHT^ .DEFINED FHOH. ̂ JONiHACLIB { 10400) » 

1 •CALL NULL(1,'INDENT 3 0 6 0 9 0 12 0 - 15 0 25 
1 •INDENT 3 0 6 0 9 0 12 0 15 0 25 0 30 0 20 0 

0 30 0 20 0',' CALL MACHO 
INDENT COLUMNS: 3 0 6 0 9 0 12 0 15 0 25 0 30 0 20 0 

•GO GO 

XIBBABY; HACaO- «PABSBf» DEFINED FBOH , "JOSsHACLIB (60Q0)" 

3 1 +SET PB = » ) 1 2 r i 0 * 
3 1 •SET LB = ' ) LBIQ '  

DEFINED I PS| 
DEFINED tLRj 

4 
4 

1 +GO 

1 +LFOOTEB 
1 •BFOOTEB 

GO 

LEFT FOOTEB 
EIGHT FOOTEB 

1 •GO GO 

4 
4 
4 

• SET 
• SET 
• GO 

PB = 
LB = 

T l 2 r i 0 " ' 
)L1I0 ' 

DEFINED 
DEFINED 
GO 

IPS; 
} LB l 



FORM k 

MING KEI COLLEGE 

PHYSICS TEST 

A1. 

A2. 

Whenever the centres of the sun, moon and earth are i n a 
straight l i n e (in that order): 

I. some part of the earth must be i n the moon's 
umbra 

II' there i s a total eclipse of the sun v i s i b l e 
from somewhere on the earth 

*^III part of the earth i s i n the moon's penumbra 
Which of the above statements is/are true? 
A. I only B. II only 

III only D. I and II only 
E. I, II and III 
The effect of increasing the diameter of the pinhole i n 
the pinhole camera i s 

'<• 0 '.Of Ŝ NXVVV-''̂ --̂  

A. increased 
increased 
increased 

sharper 
unchanged 
^blurred 

B. 
D. 

reduced 
reduced 

sharper 
blurred 

A5» We can see the image of ourselves i n the plane mirror but 
not on a plane sheet of white paper because 

white paper absorbed a l l the light energy f a l l i n g on 
i t . 
white paper i s too rough to give regular reflection, 
white paper transmitted nearly a l l the light f a l l i n g 
on i t . 
the coefficient of white paper i s unknown, 
the image formed i n white paper i s v i r t u a l . 

A. 

D. 
E. 

• A4. 
\ 

y 

The rays H and K diverging from a point source S are reflected 
from a plane mirror MM'. The. reflected rays X and Y w i l l now 
diverge at an angle of 
A. 
C. 
E.

JO 
75c 

D. 
15* 

4 o c 

A5* Which of the following mirrors can give an image (real or 
virtual) of the same size as an object which i s not i n contact 
with the mirror? 

I plane mirror 
II convex mirror 

v III concave mirror 
B. I l l only 

I and III only 

A6. 

A. I only 
C. I and II only 
E. I, II and III 
I f an object, i s placed 20 cm from a convex mirror of focal 
length 20 cm, the image formed by the mirror w i l l be 
A. magnified. 
B. real and inverted. 

'diminished and upright. ' • ' ' ' • 
D, between the object and the mirror. 
E». at i n f i n i t y . 

2 / , ! 

2 2,1-

"2 2 ? ' 

3,* 

3 2.Z 



FORM k PHYSICS TEST - 2 -

A7. ( i ) ( i i ) 

3 

( i i i ) - C s 

The above diagrams show a p a r a l l e l beam of l i g h t entering 
from one medium bo another. Which of the beam w i l l emerge 
as converging rays i n -the above. 3 cases. 

J 

n« 
C 
E« 

i only 
i i i only 
i and i i i 

Be, i i only, 
i and i i 

Rays from a point source at 
S are r e f l e c t e d by a concave 
mirror M and converge to' a 
point F as shown i n .the 
diagram above. I f we wish "to' 
obtain a p a r a l l e l beam of 
l i g h t a f t e r r e f l e c t i o n we 
could 

t 3 

A9. 

A10. 

A11. 

I move the mirror M further away, from S 
-'II move the mirror M nearer t o S 
III keep the source at S and replace mirror M by 

a su i t a b l y chesen concave mirror of shorter 
f o c a l length 

A. I only II only 
C. I l l onl^ D. I and I I I only • • • 
E« II,and I I I only -

When a beam.of monochromatic yellow l i g h t pass from s i r to 
glass, there must be a change i n the ... 

which the l i g h t t r a v e l s 

- c. 
E. 

'2-/ speed. a:c 
i i d i r e c t i o n s of propagation of the l i g h t .wave 

i i i frequency of the l i g h t wave 
i 
i i i 
i , i i and 

Be 
Do 

n 
i i and i i i 

T o tal i n t e r n a l r e f l e c t i o n can occur at a surface of 
separation between a dense medium A and a rare medium B. only 
when 

'I \ 

*I 

I I I 

the 
the angl 

Or t r a v e l s from A towards B 
of incidence i s greater than the 

c r i t i c a l a i g l e 
the r e f r a c t i v e index f o r l i g h t t r a v e l l i n g 
from A to 3 i s greater than 1 

3 x 
Which of the above 
A. I.only 
(Ci% I, I I only 
E. I, I I and III 

statements i s / a r e correct? 
' • B..- II only 

o I I , III only 

Q. i/ 

o/ , x z . . . 
A ray of l i g h t corning from point 0 i n a cl e a r l i q u i d 
approaches the surface, as shown by ray OQ 'niaJcing an. angle 
with the normal which i s l e s s than the : c r i t i c a l angle. 
A f t e r meeting the surface, the ray w i l l continue along the 
path or paths . 
A. QX only B* QY only 
C. QZ only D. QX and QZ 
fey QY and QZ • . -

Cont'd. 

3 2 2 



•A12, W y 

•L black spot at X i n s i d e a block of glass i s observed from the 
point Y. - The image of'X appears to be 
A. -between W and Z. . , '• 

3 2 2 

E. between V and Y, 

Bo between Z and X. 
(D> between X end V. 

A13, The angle of incidence of a ray 'of l i g h t on a l i q u i d i s l£& and 
i t s angle of refraction, i s 3 0 ° . ".what i s the c r i t i c a l angle f o r 
the l i q u i d ? 

15 
o o 

AM. 
75l 

Q'*--':-:̂ ,\', 

A. I only 
<2> I and- III cnl; 

A. 
C« 

1 

E. 5 

B„ 30 
Do 60 

The f i s h i n the above .diagram 
w i l l appear to the observer to 

J'L shorter than i t •-— 
act u a l l y i s 

II longer than i t ' 
a c t u a l l y i s 

I'll nearer to tho ̂  
observer 

IV further away from 
the observer 

B. I l l only 
D. I and IV only 

The diagram shows a t h i n -
walled prism f i l l e d with a i r . 
The a i r prism i s immersed i n 
water. A ray of l i g h t i s 
incident along t h e ' l i n e PQ. . 
Along which l i n e the d i r e c t i o n 
of the l i g h t emerges ... -

& 2 
D. k -

? 3 2 

.V0v> 

/ 

2- 3 2 

2 

-A']6. Which of tho foUov/ing give o p t i c a l instrument use concave- lens as 
the eye-piece? 

A.' Compound microscope 
C. prism binocular 

Ga l i l e a n telescope-

B« prism monocu3.ar 
Ds t e r r e s t r i a l telescope 

A17» An object i s placed between a concave lens 'and i t s f o c a l point. 
What i s the nature of the' icage produced? / 

• : A . Magnified, v i r t u a l 'and erect 
B. Magnified, r e a l and inverted 
C. Dii'iiinish^d. r e a l and inverted 

Diminishedj v i r t u a l and erect 
E, No incge i s produced by the arrangement 1 \ \ 

Cont'd 



JJUKM M- PHYSICS TEST _ 4 -

Al8. 

V 

W i t h a - l ens a t X , a r e a l , i n v e r t e d and magnified image o f t h e 
i l l u m i n a t e d p i n i s / s e e n on t h e s c r e e n . When t h e l e n s i s moved t o 
p o s i t i o n Y , an image o f t h e p i n i s s e en a g a i n . T h i s image w i l l 

(n> r e a l , i n v e r t e d and d i m i n i s h e d 
B, r e a l , i n v e r t e d and m a g n i f i e d 

• C . r e a l , e r e c t and m a g n i f i e d 
D. r e a l , e r e c t and d i m i n i s h e d 
E, v i r t u a l , e r e c t and m a g n i f i e d 

2 2,1 

A19. A p a r a l l e l beam o f r a y s a f t e r 
p a s s i n g t h r o u g h a c o n v e r g i n g l e n s 
L c o n v e r g e s t o - a p o i n t F« I f 
t h e - l e n s i s now c o m p l e t e l y 
s u r r o u n d e d b y a c l e a r l i q u i d , 
h a v i n g t h e same r e f r a c t i v e i n d e x 
a s t h e l e n s , y o u wou l d e x p e c t t h e 
beam t o 

A. 
B, 
C , 

<fi> 
•E, 

c onve rge t o . t h e p o i n t X . 
t $ 3 p o i n t F as- b e f o r e , 
t h e p o i n t Y . 
p a r a l l e l beam. 

c onve rge t o 
converge -co 
emerge as a 
d i v e r g e f r o bhe p o i n t Z, 

A20. 

1*3 cwr • h, 

VA. 
B . 
C . 
D. 
E. 

r e a l , 10 cm 
r e a l , 15 cm 
v i r t u a l , 15 
v i r t u a l , 15 
v i r t u a l , 10 

b e l ow t he a x i s o f t h e l e n s , 
b e l ow t h e a x i s o f t h e l e n s , 
cm be l ow t h e a x i s o f t h e l e n s . , 
era above t h e a x i s o f t h e l e n s , 
cm above t h e a x i s o f t h e ; l e n s . 

A r e a l image I o f an o b j e c t i s 
f o rmed by a convex l e n s , l o c a t e 
a t a d i s t a n c e o f 25 cm f r om t h e ' 
l e n s . I f a p l a n e m i r r o r i n c l i n e 

a t ^5° i n t h e a x i s o f t h e l e n s 
i s p l a c e d a t a d i s t a n c e o f 15 cm 
f r om i t , a s shown i n t h e d i a g r am 
a b o v e . What w i l l b e t h e n a t u r e 
and p o s i t i o n o f t h e f i n a l image 
f o rmed . 

A21, 

Two p a r a l l e l r a y s o f l i g h t pa s s t h r o u g h a box c o n t a i n i n g a p i e c e 
o f g l a s s and emerge as. shown. 

A 
KM) \ 

Which o f t h e above p i e c e s o f g l a s s c o u l d p r odu ce t h i s r e s u l t ? 
A . I o n l y B . I I o n l y 
C . I l l o n l y • D. I V o n l y I ^ • ' 
'E , e i t h e r I I o r I V ' • * " 

C o n t ' d 



A22 . S h o r t - s i g h t can bo *T BECAUSE t h e image seen t h r o u g h a >-? 
c o r r e c t e d by u s i n g a concave l e n s a p p e a r s t o be' 
s u i t a b l e " concave l e n s c l o s e r t h a n t h e o b j e c t , 

( c o r r e c t e x p l a n a t i o n ) 
( i r r e l e v a n t o r wrong e x p l a n a t i o n ) 

T rue T rue 

t. T rue True 
C . T rue F a l s e 
D«.' F a l s e T rue 
E . F a l s e F a l s e 

.9 

A23» The r e a s o n why a r a i n bow ha s s e v e r a l c o l o u r s i s t h a t 

(hi t h e r e f r a c t i v e i n d i c e s f o r c o l o u r s i n w h i t e l i g h t a r e -
~* n o t q u i t s i d e n t i c a l . 
B . a l l o f t h e c o l o u r s i n s u n l i g h t have t h e same r e f r a c t i v e 

i n d e x , 
C . t h e d i f f e r e n t c o l o u r s i n s u n l i g h t have t r a v e l l e d f r om 

t h e .sun a t t h e same v e l o c i t y . > 
D. t h e d i f f e r e n t c o l o u r s i n s u n l i g h t have t r a v e l l e d f r om . 

t h e s u n - a t d i f f e r e n t v e l o c i t y . 
E» t h e c r i t i c a l a n g l e f o r d i f f e r e n t c o l o u r s i s a lway s t h e 

same, r e g a r d l e s s o f t h e c o l o u r . 

A 2 ^ . . A r e d d i s c i s p l a c e d on a g r e e n g r a s s g r ound and i s t h e n 
. i l l u m i n a t e d w i t h c o l o u r e d l i g h t g i v e n b e l o w , w h i c h c o u l d make 

t h e d i s c i n - d i s t i n g u i s h a b l e f r om i t s b a c k g r o u n d . . . 

A . r e d B . w h i t e f £ 2 
• C g r e en b l u e 
E . magenta ' . • 

A25 . Red and b l u e f i l t e r s a r e p l a c e d d i r e c t l y i n t h e p a t h o f w h i t e 
l i g h t , V/hat ±a t he c o l o u r o f t h e l i g h t c o m i n g ' t h r o u g h ? . 

A . magenta • 2. 1 
B. w} i i t e ^ 
C . y e l l o w 
D. g r e e n 

VE'S b l a c k (no l i g h t p a s s t h r o u g h ) 

A 2 6 . Which o f t h e f o l l o w i n g w i l l a f f e c t t h e v e l o c i t y o f sound i n a i r ? 

I t h e f r e q u e n c y o f sound 
I I - t h e ' l o u d n e s s ' o f sound j I i 

• ' I I I t h e t e m p e r a t u r e o f t h e a i r 

A , I o n l y ' B . I I o n l y 
<v.C." I I I o n l y • ( D. I , I I and I I I 

E . none o f t h e above 

A27» Wh i ch o f tho. f o l l o w i n g w i 11 o c c u r a t a d i s p l a c e m e n t node o f t h e . 
l o n g i t u d i n a l wave sr-t up i n an a i r co lumn? 

A. Maximum v a r i a t i o n i n p r e s s u r e and maximum d i s p l a c e m e n t ' - • . 
o f a i r p a r t i c l e s I I 
Maximum v a r i a t i o n i n p r e s s u r e bu t no d i s p l a c e m e n t o f a i r 
p a r t i c l e s • 

C , Mode r a t e v a r i a t i o n i n . p r e s s u r e and moderate d i s p l a c e m e n t 
o f a i r p a r t i c l e s 

D. No change i i i p r e s s u r e b u t maximum d i s p l a c e m e n t o f a i r 
p a r t i c l e s 

E»- No change i n p r e s s u r e and no change i n d i s p l a c e m e n t o f 
t h e a i r p a r t i c l e s . • 

A 2 8 . |N A . N A N A ~~Fi 

The c l o s e d p i p e shown i s 0.9 m l o n g and c o n t a i n s a s t a t i o n a r y 
sound wave w i t h nodes N and a n t i n o d e s A a t t h e p o s i t i o n shown. 
The wave l e n g t h o f t h e sound i s J? ^ Z 

A . 0,9 m '. (f^ 0.6 m • 
C . O.k-5 n ' % O . J m 
E , 0 , 15 m. 

C o n t ' d . 



A29. J. 

/ c 2 

The v e l o c i t y o f sound i n a i r i s 3̂+0 JR/S. 'An e l e c t r o n i c w h i s t l e , 
s i t u a t e d m f r om a v e r t i c a l w a i l , sounds s h a r p l y f r om 
t = Os t o t = Q*k- s o n l y , A sound r e c o r d e r (which draws an ' 
a m p l i t u d e t i m e g raph ) i s - started a t t h e same moment as t h e -
w h i s t l e . The g r aph o b t a i n e d i s : 

c t 0.1 o 3 o.A- o.S o.4 .0.7 O.S 

B 

—— 1 

f\ A 

AAA' 
. i 

, 1 

""V W ' w \ • ' .-/ 

A 
\; \ f \ 

• \ .. \\-,. *»-
—( •* \ r* 

* \ i \s 

V v T 7 \ / ! / t '-

! - [ ! 
^ ,'' * / 'K' / î ' ' ^ '-- •• A ' J 

\ l \ ! 

1 . I ! 

3 3 3 

A30. A l o u d s p e a k e r i s e m i t t i n g sound waves o f . f r equency 500 Hz t o w a r d s 
a s o l i d w a l l . On mov ing a m i c rophone be tween t h e l o u d s p e a k e r and 
t h e w a l l , i t i s foo.nd that , t h e r e a r e p o s i t i o n s o f maximum 
l o u d n e s s a t r e g u l a r s pa ced i n t e r v a l s o f 0.3 HI. We qan deduce 
f r om t h i s t h a t the v a v o - l o n g t h o f t h e n o t e .is 

• A . 0.3 m (gV 0.6 m ^ 5» 2 
•C. 0.66 m • . D s 1,2-m 
Et, i m p o s s i b l e t o c a l c u l a t e -

A31 -
/ 7 \ 

a... ^ 

of 

The shove d i a g r am shows a. d i s c . s i r e n ; t h e 
p i t c h e m i t t e d by t h i s d i s c w i l l depend on 

I t h e number o f h o l e s i n t h e d i s c 
7.1 t h e d i s t a n c e o f t h e h o l e s f r om t h e 

;.\yJo o f t he ' d i s c 
I I I t h e nv.tiber o f r e v o l u t i o n s t h e d i s c 

our:vs t h r o u g h p e r s e cond 

A . I I o n l y 
I end i : 

V E . I , I I and II 
A32. Two l o u d s p e a k e r s X and 

/ 1 ! 

on.;y 
TT 

Bo1 I and I I o n l y 
•D. - I I and I I I o n l y 

b road . c s s t t h e same p u r e ; n o t e . The' sound 
f r om l o u d s p e a k e r X i s l o u d e r than t h a t f r om l o u d s p e a k e r Y. The 
sound waves p r oduced by X 

A. have h i g h e r f r e q u e n c y t h a n t h e s e by Y 
B. have l o n g e r w a v e l e n g t h t h a n t h o s e by Y 
C. have s h o r t e r wav r l eng ' . h t h an ' t h o s e "by Y 

jfp have g r e a t e r a m p l i t u d e t n an t h o s e by Y. 

I M 

-T-J. tj^ ravel t h an t h o s e by Y 
A33* W i t h r e s p e c t t o a sound wave, 

I t h e p i t c h depends on f r e q u e n c y 
I I t h o q u a l i t y depends on v e l o c i t y 

I I I t h e l o u d n e s s depends cn a m p l i t u d e 

Which o f t h e above s t a t e m e n t s i s / a r e c o r r e c t ? 
A . I o n l y •• ,B 8 I I o n l y 
C . i l l o n l y ,D. I and I I o n l y 

I and I I I o n l y 
I 2.. 

C e n t 1 d 



Anote sounded on a v i o l i n 
i s r i c h e r i n • h a r m o n i c s than 
t h e same note produced by a 
t u n i n g f o r k 

3ECAUSE a v i o l i n s e t s more a i r i n 
v i b r a t i o n t h a n a t u n i n g 
f o r k 

'c. 
D. 
E. 

True 
True 
True 
F a l s e 
- f 1 C'llGo . 

True 
True 
F a l s e 
True 
F a l s e 

( C o r r e c t e x p l a n a t i o n ) 
(Wrong or i r r e l e v a n t e x p l a n a t i o n ) 

A35. 

A 3 6 . 

•When tho a i r i n a tube c l o s e d at one end and open a t the o t h e r i s 
made t o v i b r a t e , i t has-

A. an a n t i n o d e a t the c l o s e d end 
E . an a n t i n o d e e x a c t l y at t h e open end 
C, maximum amp l i t u d e h a l f w a y a l o n g i t s l e n g t h 

. D. t h e fr e q u e n c y o f any s t r o n g l y v i b r a t i n g t u n i n g f o r k 
placed, n e a r t h e open end 

*S, a node at the c l o s e d end 

The sound i n -air caused by the v i b r a t i n g s t r i n g must ..« 
i have same f r e q u e n c y as t h e s t a t i o n a r y wave 

i i have t h e same wavelength as t h e s t a t i o n a r y wave 
' i i i a l s o be a. s t a t i o n a r y .wave 

.Which o f the above statements i s / a r e c o r r e c t ? 
^ 1. B. 2 

3. D,- 1 and 2 o n l y 

IN c. 
A37. Sound i s produced by p o u r i n g water i n t o a resonance tube c l o s e d 

a t one end. As t h e tube f i l l s , i t i s found t h a t ' 

J I t h e v e l o c i t y o f t h e sound produced remains c o n s t a n t 
I I t h e p i t c h o f t h e sound produced becomes l o w e r and 

• l o w e r 
, I I I t h e p i t c h o f the sound produced becomes h i g h e r and' 

h i g h e r •• 

A. I o n l y 
C. I l l o n l y 

CE. - I and I I I o n l y 

B. I I o n l y 
D. I and I I o n l y 

A38. A sonometer w i r e e m i t s a note o f freq u e n c y 3 0 0 Hz when under a 
t e n s i o n o f 2 k g f . I f the t e n s i o n i s i n c r e a s e d t o 8 k g f 'and t h e 
l e n g t h i s kept c o n s t a n t , the frequency o f the note becomes • 
A» 7 5 Hz 

(§). 6 0 0 Hz 
E . * f 8 0 0 Ha , • 

B, 
D, 

1 5 0 Hz 
1 2 0 0 Hz, 

A39. 

C. 
E. 

z. 

/ I 

An open tube A has a.diameter- t w i c e than t h a t o f a n o t h e r open tube 
B, b u t t h e fimdnnon.tal l e n g t h o f A i s o n l y h a l f - o f B. N e g l e c t i n g 
the end c o r r e c t i o n , f r e q u e n c y o f the sound e m i t t e d by A w i l l be ... 
A. h t i m e s than e m i t t e d by B. (13k 2 t i m e s than e m i t t e d by B. 

s?jne as B. Do a q u a r t e r o f t h a t e m i t t e d by B. 
h a l f o f t h a t e m i t t e d by B. 

W.-.-i ) A s ^ n the, f i g u r e , t h e column o f a i r i n t h e 
-|<frtt-'glass tu b e i s r e s o n a t i n g w i t h v i b r a t i n g t u n i n g 

f o r k o f unknown f r e q u e n c y . I f the l e v e l i s 
g r a d u a l l y r e d u c e d by a d i s t a n c e 1 metre, 
resonance o c c u r s a g a i n . From t h e above 
r e s u l t s o n l y , which o f the f o l l o w i n g can be 
determined? 

3 

i f r e q u e n c e o f the sound e m i t t e d by f o r k 
i i w avelength o f the sound' e m i t t e d by f o r k 

i i i v e l o c i t y o f sound i n water 
2__ 4 

J 
A. i o n l y 
C, i i i o n l y 
E . a l l 

D. 
END 

i i o n l y 
i and i i o n l y 
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c 2512 
2512 

1 15 
1 15 

• SET 
• GO 

LB — i )LEI2 » DEFINED 
GO 

V 
2516 
2516 

1 15 
1 15 

• SET 
• SET 

PB 
LB 

= • ) 1 2 r i 2 » 
JLBI2 • 

DEFINED 
DEFINED 

|PB| 
I LB | J 

? 2516 1 15 • GO GO 

2522 
2522 
2522 

1 15 
1 15 
1 15 

• SET 
• SET 
• GO 

PB 
LB .-= 

• 
t 

) 1 2 r i 2 • 
)LBI2 • 

DEFINED 
DEFINED 
GO 

1 PH J 
|LB| 

2528 1 1.5 + SET PB 4 ) 1 2 r i 2 • DEFINED J U L 
2528 
2528 

1 16 
1 15 

• SET 
• GO 

LB • ) LB.I2 • DEFINED 
GO 

|L.R| 

2538 
2538 

116 
1 15 

• SET 
• SET 

PB 
LB 

= « 
i 

) 1 2 r i 2 • 
)LBI2 » 

DEFINED 
DEFINED 

|PB| 
1 LB J 

2538 1 15 • GO GO 

2544 
2544 
2544 

1 16 
1 15 
1 16 

• SET 
• SET 
• GO 

PB 
LB t 

) l 2 r i 1 « 
)LRI1 • 

DEFINED 
DEFINED 
GO 

1 PH | 
ILBI 

2545 1 15 • SET PB 1 ) 1 2 r i 2 • DEFINED 1 PB | 
2545 
2545 

1 16 
1 15 

• SET 
• GO 

LB 1 }LEI2 • DEFINED 
GO 

i LEI 

2546 
2546 

116 
1 15 

+ SET 
• SET 

PB 
LB 

t 
« 

) 1 2 r i 3 • 
)LBI3 • 

DEFINED 
DEFINED 

i P H I 
1 LB J 

-

2546 115 • GO GO 

2591 
2591 . 
2591 

118 
118 
118 

• SET 
• SET 
• GO 

PB 
LB -

i 
1 

) 1 2 r i 3 » 
)LBI3 • 

DEFINED 
DEFINED 
GO 

1 P H I 
|LB| 

2612 1 19 • SET PB J ) 1 2 r i 3 » DEFINED i Pa 1 
2612 
2612 

. 119 
119 

• SET 
• GO 

LB 1 )LBI3 * DEFINED 
GO 

1 LB | 

2621 .. 
2621 

1 19 
119 

• SET 
• SET 

PB 
LB 

- 1 
S 

) 1 2 r i 2 f 

)LBI2 » 
DEFINED 
DEFINED 

| PB J 
JLBJ 

2621 J 19 • GO GO 

2630 
2630 
2630 

120 
1 23 
120 

• SET 
• SET 
• GO 

PB 
LB •= 

f 
f 

) 1 2 r i 3 • 
)LBI3 » 

DEFINED 
DEFINED 
GO 

I P H I 
|LB| 

2638 1 20 • SET PB 1 ) 1 2 r i 3 ' x DEFINED l-PBI J 
rw 



Teaching Schedule of F**» Physics (1978) 

Date Period Content 
V 9 0 Pretest on li g h t and sounds 
6/9 1 Says and beams of light t the pinhole P.239-2*K> Ch.21 

camera. 
8/9 2,3 Shadows, eclipses, the nature of light, P*2V|-243 

reflection of l i g h t , laws of 
reflection, experiment to verify the 
lav of reflection* 

12/9 Parallax, to locate linages by no- P*2Mf-2%5 
parallax, looking into a plane mirror, 
how the eye sees an image i n a plane 
mirror* 

1V9 5§6 Images formed i n two mirrors inclined P*21«6 
at 90 , kaleidoscope, experiments to 
study image formed i n a plane mirror 
and images formed i n two mirrors. 

19/9 7,8 Parallel mirrors, the periscope, P.^T-zMJ 
pepper's ghost, diffuse reflection, 
experiment to study rotation of 
reflected ray* 

21/9 9 Further explanation on how the eye can P*2^9 
see an image, discussion of exercise* 

25/9 10,11 Principal focus, mirrors of large P.250-253 Ch*22 
aperture, the focal length of a 
spherical mirror, construction of ray 
diagrams, image formed by a concave 
mirror* 

27/9 12,13 P a r a l l e l beam from curved mirrors, the P*25 -̂255 
reflecting telescope, experiment to 
measure the focal length of a concave 
mirror* 

29/9 1^ Images formed by a convex mirror, P*256^258 
accurate construction of ray diagrams, 
worked example, prove of mirror 
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(2) 

Date P e r i o d 

3/10 15.16 

9/10 

12/10 

17/10 

23/10 

19 

20,21 

22,23 

2k 

25/10 25,26 

27/10 27,28 

Content 

Magnification formula, mirror formula, 
s i g n convention, worked examples, 
discussion o f exercise* 

5/10 17,18 The law o f r e f l a t i o n , to v e r i f y 
S i n e l l ' s law o f r e f r a c t i o n , r e f r a c t i v e 
index, geometrical construction f o r 
r e f r a c t e d ray, some e f f e c t s o f 
r e f r a c t i o n , the p r i n c i p l e of 
r e v e r s i b i l i t y o f l i g h t , r e a l and 
apparent depths, r e f r a c t i v e index 
r e l a t e d to r e a l and apparent depth, 
experiment t o measure r e f r a c t i v e index 
by the r e a l and apparent depth method* 

T o t a l i n t e r n a l r e f l e c t i o n , c r i t i c a l 
angle, r e l a t i o n between c r i t i c a l angle 
and r e f r a c t i v e index, the f i s h ' s eye 
view* 

Test on Ch*21 and 22 

Discussion o f t e s t , experiment t o 
measure the c r i t i c a l angle and r e 
f r a c t i v e index o f a prism* 

Proof o f apparent and r e a l depth 
formula, m u l t i p l e images formed by a 
t h i c k g l a s s mirror, t o t a l i n t e r n a l 
r e f l e c t i o n i n prisms, mirage. 

To study the deviation o f l i g h t by a 
prism, discussion o f exercise 23* 

P.259-263 

P.264-269 c ^ 2 3 

P.270-271 

Technical terms, lenses compared with:'-' 
prisms, o p t i c a l centre of l e n s , f o c a l 
length, a l e n s has two p r i n c i p a l f o c i , 
construction of ray diagrams, 
formation of images by a converging 
l e n s , images formed by a diverging l e n s , 
s o l u t i o n of problems by graphical 
construction. 

P.271 

P.272-273 

P.27W76 

P.277-281 Ch.2*f 



(3) 

Bate Period Content 

31/10 29 Experiment to measure the focal length P*282-28^ 

2/11 30,31 Magnification, lens formula projector, P.285-286 
camera, eye. 

6/11 32,33 Defects of vision and their correction, P*28?-290 
compound microscope, angular magnitude 
and apparent size, astronomical 
telescope, sign conventions, worked 
examples. 

8/11 ?k Discussion of exercise 2k. P.291-293 

10/11 35*36 Newtonfs experiment with a prism, P.29lt-297 Ch*25 
improvement on Newton's original 
experiment, production of a pure 
spectrum, spectrometer, recombination 
of the colours of the spectrum, colour 
of objects in white light, rainbow* 

1V11 37*38 Test on Ch.23 and 2k. 
16/11 39 Discussion of test. 

20/11 l*0,*f1 Light fil t e r s , appearance of coloured P.297-300 
objects in coloured light, primary and 
secondary colours, mixture of coloured 
lights, mixing coloured pigments! 
infrared and ultraviolet light. 

22/11 k2%k3 Sound produced by vibration, sound waves P*329-330 Ch.27 
require a material medium, sound can 
travel through solids, velocity of 
sound in water, velocity of sound in 
air. 

27/11 Mr Factors which affect the velocity of ^P.331-331* 
sound in air, sound waves, Crova's 
disc, an experiment on the refection 
of sound, echoes* 



<*0 

Period Content 

k3 Echelon echo, accoustics of buildings, P«335-339 
anechoic and sound prove rooms, to 
measure the velocity of sound by an 
echo method echo sounding, c l i n i c a l 
and industrial application of u l t r a 
sound, radar* 

30/11 **6 Pitch and frequency, music and noise, P*3^-3^2 Ch*28 
musical seales, musical intervals, 
problem of turning a keyboard 
instrument* 

1/12 k7,k& To measure the frequency of a tuning P*3/*3-3l*6 
ior?c, intensity and loudness of sound, 
quality or timbre of a musical note, 
beats, discussion of exercise* 

V12 Stationary waves, sonometer. P»3I*7-3t*8 Ch*29 

7/12 50,51 Overtones i n a vibrating string, stringed P.3j*9-355 
instrument, methods of tuning a 
sonometer to a tuning fork, other 
factors which affect the frequency of 
a vibrating string, forced vibrations, 
resonance, resonance tube, relation 
between length of a i r column and 
wavelength, stationary wave i n a 
resonance tube, resonance i n open tubes, 
organ pipes, experiments on sonometer 
and resonance tube* 

11/12 52i»53 Past-test on l i g h t and sound* 

i * f c • A.f. M&A OKUVOM^ -Wl % ^ / ( 2 4 <A.) 
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MING KEE COLLEGE 

FORM k PHYSICS TEST 

2. 

4. 

5. 

A thin converging lens of focal length 5 cm forms a v i r t u a l image 
twice as large as the object. Calculate the distance of the 
object firom the lens and draw a ray diagram to scale showing how 
the image i s Jbrmed. 

A fanaP, objeot i s viewed through a diverging lens (oonoave lens) 
held closed to the eye. An image 2 cm long i s ibrmed 30 cm from 
the lens whose focal length i s ho cm. Find the position of the 
object and i t s size. 

ABO i s a triangular prism made of glass of refractive index $a _ 
which the angle A i s f p 0 , A ray of lig h t i s incident on the face 
as diown. Oalorulate the angle of emergence and the angle of 
deviation of l i g h t . f\ 

There Is a particle inside a rectangular transparent block. The 
apparent depth of the particle i s 8 cm i f viewed on the side AB. 
The apparent depth i s 6 cm i f viewed on the side CD* Find the 
refractive index of the block and the distance X shown i n the 
diagram* * < •— 1 ̂  

a) State the reason of long sight and the method of correction. 
b) Write down the structural differences and similarities between 

the eye and the camera. 

END OF PAPER 



1. A t h i n converging lens of f o c a l length 4 cm forms a r e a l im*.ge twice 
as large as the object. Calculate the distance of tho object from the 
lens and draw a ray diagram to scale showing how the image i s formed. 

2. A small object i s viev/ed through a diverging lens (concave lens) held closed 
to tho eye. An image 1 . 5 cm long i s formed 2 5 cm from the Ions whoso ' 
f o c a l length i s 40 cm. Find tho p o s i t i o n of the object and i t s s i z e . 

3 . A5C i s a t r i a n g u l a r prism, made of 
glass of r e f r a c t i v e index 1 . 5 » i n 
which the angle A i s 3 0 ° f-nd the 
angle B i s 60°, A ray of l i g h t i s 
in c i d e n t on the face AB with an 
angle of incidence 3 0 ° as the diagram 
shown. Caciklate the an^le of emergence 
and the an^le of d e v i a t i o n . 
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Course or Section 

SELF-REPORT FORM FOR INSTRUCTORS 

To be completed and retained by the instructor 

This self-report form is far your own use. If you f i l l i t out at the time your students 
are f i l l i n g out the Student Instructional Report, you wi l l have the opportunity to com
pare your own perceptions with those of your students when you receive the SIR Report. 

Respond to each item according to how you would describe this course, your teaching, or 
the studentsenrol led. The items parallel" those in the student form, with those asking 
for student background information le f t out. 

SECTION I Items 1-20. Directions: Circ le the number that represents the response 
closest to your opinion. 

NA (0) = Not Applicable or don't know. The statement does not apply to this course 
or your teaching, or you simply are not able to give a knowledgeable response. 

SA (1) = Strongly Agree. You strongly agree with the statement as i t applies to 
this course or your teaching. 

A (2) = Agree. You agree more than you disagree with the statement as i t applies 
to this course or your teaching. 

D (3) = Disagree. You disagree more than you agree with the statement as i t applies 
to this course or your teaching. 

SD (4) = Strongly Disagree. You strongly disagree with the statement as i t applies 
to this course or your teaching. 

1. I feel my objectives for the course have been made clear to students.. 
NA 
0 

SA 
1 

A 
2 

D 
3 

SD 
4 

2. There has been considerable agreement between the announced objectives 
of the course and what is being taught 0 1 2 3 4 

3. I feel that I have been using class time well 0 1 2 3 4 
' 4. I have been readily available for consultation with students 0 1 2 3 4 

5. I feel I knew when students didn't understand the material 0 1 2 3 4 
6. Lectures were repetit ive of what was in the textbook(s) 0 1 2 3 4 
7. I encourage students to think for themselves in this course 0 1 2 3 4 
8. I have been genuinely concerned about whether students learn and I try 

to be actively helpful . . 0 1 2 3 4 
9. I made a point of adding helpful comments on student's papers or exams 0 1 2 3 4 

10. I have been raising challenging questions or problems for discussion.. 0 1 2 3 4 
11. In this c lass , students were free to ask questions or express their 

0 1 2 3 4 
12. I think that I have been wel1-prepared for each class 0 1 2 3 4 
13. I have informed students of how they would be evaluated in the course. 0 1 2 3 4 
14. I have summarized or emphasized major points of lectures or discussions 0 1 2 3 

• 

4 
15. I feel that students' interest in the subject area has been stimulated 

by this course 0 1 2 3 4 

The scope of the course has been too l imited; not enough material has 
been covered 0 1 2 3 4 

17. Examinations reflected the important aspects of the course 0 1 2 3 4 
18. Students seem to be putting a good deal of effort into this course . . . 0 1 2 3 4 



- 2 -
NA SA A 0 SD 

19. I feel that I have been open to other viewpoints 0 1 2 <U_̂ 4 
20. I feel that I am accomplishing my objectives for the course at this 

point 0 1 2 3 

SECTION II Items 21-25. Directions: Circle one response number for each question. 
21. For the students enrolled, the level 

of d i f f i c u l t y of this course i s : 
1 Very elementary 
2 Somewhat elementary 
3 About right 
4 Somewhat d i f f i c u l t 
5 Very d i f f i c u l t 

22. In my opinion the work load for this 
course in relation to other courses 
of equal credit is probably: 
1 Much lighter 
2 Lighter 
3 About the same 
4 Heavier 
5 Much heavier 

23. For the students enrolled, the pace 
at which the material in this course 
is being covered i s : 
1 Very slow 
2 Somewhat slow 
3 ,Just about right 
4 Somewhat fast 
5 Very fast 

24. I have been using examples and i l l u s 
trations to help c l a r i f y the material 
of this course: 
1 Frequently 
2 Occasionally 
3 Seldom 
4 Never 

25. Was class size satisfactory for the 
method of conducting the class? 
1 Yes, most of the time 
2 No, class was too large 
3 No, class was too small 
4 It didn't make, any difference 

on way or the other 

SECTION III Items 32-39. (Item numbers correspond to SIR answer sheet) 
Directions: Circle one response number for each question. 

NA 
32. Overall, I would rate the textbook(s) 0 
33. Overall, I would rate the supplementary readings 0 
34. Overall, I would rate the quality of the exams 0 
35. I would rate the general quality of the lectures 0 
36. I would rate the overall value of class discussions 0 
37. Overall, I would rate the laboratories 0 
38. I would rate the overall value of this course to the students as 0 
39. How effective do you think you have been as a teacher compared to 

other instructors you know or have known 0 
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Mid-Year Examination 1978-79 

FORM k  1 PHYSICS 

Time allowed ; 2 Hours 

SECTION A:' MULTIPLE CHOICE (32%) 

1.. I f the object distance i s halved and the diameter of the hole i n a pin
hole camera i s doubled, what e f f e c t does t h i s produce on the s i z e , u 

brightness and sharpness of the image formed? 
Size Brightness Sharpness 

A. doubled brighter lessened 
B. . doubled brighter unchanged 
C. doubled . f a i n t e r lessened 
D. halved brighter unchanged 
E. halved brighter increased 

2. When the eye i s looking at an image i n the mirror, the image formed on the 
r e t i n a of the eye i s v i r t u a l because the image which appears i n r e t i n a i s 
v i r t u a l . 
A. True True (correct explanation) 
B. True True (wrong o r " i r r e l e v a n t explanation) 
C. . True . False 
D. . False True 
E. False False ' " 

3., When an object i s put i n front of a concave mirror, a r e a l , inverted, 
magnified image: i s formed. Find the position' of the object. 

' A. i n f i n i t y 

B. beyond the centre of the curvature 
C. on the center of curvature 
D. between the focus and the. center of curvature 
E. between the focus and the pole 

h. Which' of the following can produce a v i r t u a l image of a re a l ' object? 
I. Plane mirror 

I I . Concave mirror 
I I I . Convex mirror 

A. I only B. I I only . C,... I and II. o n l y 
D. I and I I I only E. I, I I and I I I . • 

5 . Convex mirrors are more s u i t a b l e than plane mirrors for use as rear-view 
mirrors for cars mainly because convex mirrors can give 
A. . a magnified image 
B. a r e a l image 
C. a sharper image 
D. an undistorted image. • 

E. an' image convering a wider angle of view 
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7 . 

In the figure, the position of the pin has been so adjusted that the pin 
and i t s image may.be observed with no parallax between \therru What is, 
the focal length of the mirror? 
A. 10 cm • - ' | 
B. 2& cm 
C. 2^ cm 
Di ho cm 
E. It cannot be determined from the information given. 
A straight stick appears to be bent when partly immersed i n water. This 
i s due to which of the following? 

I. Interference 
II . Reflection I 

III. Refraction • ' 
A. I only 
D. I and II only 

B. II only ' C. I l l only 
E. II and III only 

8 . A'man looks vertically down at ah object 2 m under water. If the 
refractive, index of water i s V 3 » find the apparent depth. 
A. 11/z m B. 2 m C. . 2| m 

9 . 

D. depends on how clear the water i s 

E. depends on the distance of the observer above water 
The path of a ray of light through a glass prism can be calculated i f . we 
know . ; 

1 0 . 

I. the refracting angle of the prism 
II. angle of incidence i n the side of prism 

III. refractive index of the glass 
A. III.only .B. I and II only 
D. II and III only E. A l l three 
In the above diagramsj the c r i t i c a l 
angle of the glass i s ̂ 2°. ..Which 
diagram shows the correct path for 
the light ray through the prism? _ 
A. I 
C. I l l 
E. V 

1 1 . 

What are the mistake,, i f any, i n the ray diagram shown above? 

http://may.be
file:///therru
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A.-. . There, i s no mistake, ; ' ; 
• ' B.. There should be one white emergent ray. 

C. The red and v i o l e t emergent rays should be interchanged. 
D. . Dispersion of the white l i g h t should occur at the f i r s t face* 

E. The diagram has both the mistakes mentioned i n options C and D... 

12.-

13. 

15. 

16. 

z 

A diver at x metres under water looks up .at the water surface and 
observes the'sky appears to be a c i r c l e . What i s the diameter "of the 
c i r c l e i f the c r i t i c a l angle of water i s 9? 

2 x tan 9 metres B. 
x metres E. 

2 x s i n 9 metres 
2x 

x tan 9 metres 3 
s i n 9 metres 

Which of the points I, I I , III and IV can 
be seen by the f i s h i n the pond as shown 
i n the diagram above? 

A. I and II only 
B. I and IV only 
C. I, II and IV.only 
D. , I, III and IV only 
E. A l l the"points can be seen. 

1^, Which of the following statements concerning a simple astronomical 
telescope i s / a r e correct? 

I, the f i r s t image i s always near the focal plane of the 
objective 

I I , the eye-lens i s used as a simple magnifying glass to 
observe the f i r s t image 

I I I . the f i n a l image appears to be enlarged 
A. I only B. II only C. I l l only 

E. D. I I and I I I only I, I I and III 
7 ' L 

1 
The diagram shows tw.o incoming p a r a l l e l rays of l i g h t which pass 
through a lens 'L'. The fay XY a f t e r passing through the lens W i l l 
pass through the point 

A. 
D. 

I 
IV 

B. 

E. 

II 

V 

C. I l l 

A long needle i s viewed through a l e n s . 
The needle and i t s image appear as i n 
Figure 1. When the head i s moved to the 
l e f t , the needle (object), and i t s image 
appear as inaFigure .2. '' 

Which of the following statements i s / a r e correct? ' 
I. /.The ..'ob j e c t . i s more distant than the image. 

I I . The image i s more dis t a n t than the object. 
I I I . The l e n s ' i s convex. IV. The"lens i s concave, 

.A. I l l only B. I and I I I only C. II and I I I only 
D. I and IV only E. II and IV only 
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17. A p a i r of rays converge on the point I as shown i n the diagram. Which of 
the following pieces of apparatus,, placed along the l i n e MN w i l l displace 
the convergent point to the right? ' ' 

I. a concave lens 
I I . a convex lens -

. i l l l i a rectangular slab of glass. 
A. I only ' B. • II only 
C. I l l only D. I 'and I I I only 

18* 

E. II and I I I only 

3 

In the diagram, the ray between'the lenses i s p a r a l l e l to the axis. Only 
one incident ray and one emergent ray' are c o r r e c t l y drawn. Which of the 
.'following p a i r s are the c o r r e c t l y drawn rays? 

incident ray emergent ray 
A.', ; . I ' IV-
B. I V 
C. II • '•• IV 
D. II V 
E. * I I I V 

) 

19. Which of the following i s a property of a sound wave? 

A. I t does hot require a material medium. 
B. I t i s an electromagnetic wave. 

C. I t i s a transverse v i b r a t i o n . 
D . I t t r a v e l s most r a p i d l y i n a vacuum. 
E. I t i s a l o n g i t u d i n a l v i b r a t i o n . . , 

20, Sound waves d i f f e r from electromagnetic waves i n the following respects: 
I, Sound waves can't be r e f r a c t e d . 

I I . Sound waves have a greater v e l o c i t y i n a denser medium, 
I I I . Sound waves can only t r a v e l i n a gaseous medium. 

A. I only - B. II only C. I l l only 
D, I and II only E. None of the above 

21. A sound wave of frequency f t r a v e l s i n a i r with a v e l o c i t y c. Under the 
same conditions, the v e l o c i t y of the sound wave of frequency 2f w i l l be 
A. 
D. 

y2 c 
it c 

B. c ' 
E. undetermined 

C. 2 c 

22. Two men A-and B.: stand on a l i n e v e r t i c a l to and i n front of a high w a l l . 
The distance between A and the wall i s 330 m, between B and the wall i s 
660 m. When A makes a whistle, B hear the sound f i r s t and then the. echo 
from the w a l l . Let. the v e l o c i t y of sound be 330 m/s, f i n d the•length of 
time between the sound and echo B heard. 

A. 0 

D. 3 sec 
B. 1 sec 

h sec 
C, 2 sec 

3 
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2 3 . With respect to a sound wave, ' 

I.' the pitc h depends on frequency 

II.. the qu a l i t y depends on v e l o c i t y / 

I I I . the loudness depends on amplitude 
Which of the above statements i s / a r e correct? 
A. I only B. I I only C. I l l only-
D. I and.II only . E. I and I I I only' 

2k. The qu a l i t y of the same note produced from d i f f e r e n t musical instruments 
depends on 

A. the combination of overtones. . ' 
B. the length of the sound wave. j 

C. the energy of the sound wave. 

D. the amplitude of the sound wave. 

E. • the density of the medium transmitting the sound. 

25. A commonly used method of tuning a sonometer wire i n t o resonance with a 
tuning fork employs.a paper_rider. 
Which of the following statements i s / a r e true? 

I . the wire v i b r a t e s because energy taken from the tuning fork 
i s transferred to. the wire and the paper r i d e r . 

I I . the p o s i t i o n of the r i d e r i s unimportant.-. '2_ 

I I I . the mass of the r i d e r i s unimportant. 

A. I only 3. I and I I only C. I and I I I only 

D. II and III only E. I, I I and I I I . 

26. Which of the following i s / a r e transverse waves? 

I. Light waves 

I I . Sound waves 

I I I . Water waves 

A. I only • B. I I only C. I and'II only 
D. I and I I I only ' E. I I and III only 

27- Of the following r a d i a t i o n s , the one which has nearly the same natures 
as X-rays i s 

A. i n f r a - r e d B. u l t r a - v i o l e t C. v i s i b l e l i g h t 

D. radio wave •-./ • E. gamma-ray • . 
28. F.M. broadcasting with a frequency 92 M Hz i s transmitted by radio Hong 

Kong every day. The wave length- of t h i s broadcasting i s approximately. 
• g 

A. , 0 . 3 m B. 186 x 10 m C. 3 x 10 r. 

D. 3-3 m • E. 1 . 7 m 

29. I f the distance between a point source of l i g h t and a surface i s 
t r i p l e d , the i n t e n s i t y of i l l u m i n a t i o n on the surface w i l l be 

A. t r i p l e B. doubled .. C. ." reduced to 1/2 

D. reduced to 1/j E. reduced to 1/9 
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The diagram represents the pattern of water waves observed when an 
obstacle i s placed i n a r i p p l e tank. Which of the following physical 
phenomena does the diagram i l l u s t r a t e ? 1 

A. R e f l e c t i o n 
B. Refraction . 
C. Dispersion 

D. D i f f r a c t i o n with i n t e r f e r e n c e 
t 

E. D i f f r a c t i o n without interference 

31. Which of the following i s used to measure the i n t e r n a l diameter of, a pipe? 
A. a metre B. . a vernier 
C. a micrometer screw gauge . D. a measuring cy l i n d e r 
E. s l i d e c a l i p e r s 

3 2 . Which statements are correct about a burette? 
1. I t should be. read at a p o s i t i o n r i g h t angle to i t . 
2. The zero mark i s at the bottom. 

3 . There i s only one. division:.on the burette. -
kt I t can be used to run out small q u a n t i t i e s of l i q u i d f 

repeatedly. 

A. 1 , 2 and k . B. 1 only ' C. 1 , 2 and 3 

D. 1 and k E. None of the above combinations-

SECTION B: LONG QUESTION • ( 

1. Describe f u l l y the apparatus used,, how i t i s set'up, and the precautions 
which are taken, i n order to obtain an accurate value for the f o c a l 
length of a concave spherical mirror. Show how the observations made 
are used to give the- f i n a l r e s u l t . 

A concave sph e r i c a l mirror has a f o c a l length of 10 centimetres. Where 
must an object be placed i n order to produce a r e a l magnified image 
three.times a s . t a l l as the object? 

How f a r , and i n what d i r e c t i o n , does the object need to be moved to. 
produce a v i r t u a l image three times as t a l l as the object? 

2. D i s t i n g u i s h between a r e a l image and a v i r t u a l image.' Give ray diagrams 
to show how a converging lens can form (a) a r e a l image, and (b) a 
v i r t u a l image, of a small object. Label each diagram c l e a r l y and <mark 
the positions of the p r i n c i p a l f o c i - o f the lens; 

I f the f o c a l length of a camera, lens i s .10 cm how far away from the f i l m , 
must the lens be set i n order to photograph an object 100 cm away,from' 
the lens? 

State and explain one way of c o n t r o l l i n g the l i g h t energy f a l l i n g on the 
f i l m i n a' camera. 
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1) We can see'the-image of ourselves in the plane mirror but hot on a plane sheet 
of white paper because 

(A) white paper transmitted nearly a l l the light f a l l i n g on i t . 
(B) white, paper absorbed a l l the light f a l l i n g on i t . i ^ u i j « « A 
-/(C) light i s diffusely reflected from, the white paper. 
(D) the image formed in white paper i s v i r t u a l . 
(E) the refractive index, of white paper is unknown. D 

• h 
2 ) The rays A & B diverging from a point 

source P are reflected from a plane mirror 
MM'; The reflected rays C & D w i l l now 
diverge at an angle of 

(A) 5< y(B) 10C (C) 20 L (D) 50 c (E) 50 

3 ) Whenever the centers of the sun, moon and earth are i n a straight l i n e (in 
that order): • 

I some part of the earth i s i n the moon's penumbra 
II.- some part of the earth must be in the moon's umbra 
III -some part on the earth can see a total eclipse of the sun 

Which.of 'thê  above statements is/are true? 

(A) I only. 
(P) I & II only 

(B) II only 
(E) A l l three 

(,C) III only 

h) Which of .the following mirrors can give an image (real or virtual) of the 
-same-size as an object which i s not in contact with the mirror? 

I conclave mirror 

(A) I only; 
>/(D) I & - i i i only 

II - convex mirror' 

(B) III only 
(E) A l l three 

III- ; plane mirror. 

(C) I & II only 

5) In the figure, the position of the pin has been 
so.adjusted that the pin and i t s image may be 
observed with no parallax between them. What is 
the focal length of the mirror? 

'AtO, 12 cm (B) 20 cm (C) 2h cm (D) kO cm 
(E) It cannot be determined from the information .given* 

6) Rays from a point source at U are reflected, by a 
concave mirror M and converge to a point V as 
shown in the diagram. If we wish to obtain a 
parallel beam of light after reflection, we could 

I move the mirror closer to U 
II move the mirror .away from U 
III keep the source at U and replace M by a suitably chosen 

concave mirror of shorter focal length 

T 

3 i 

A A) I only 
(D) I & II only" 

(B) II only ' 
(E) II & T i l only. 

(C) III only 

?) Total internal- reflection can occur at a surface of separation between a 
dense medium "X and a rare medium Y only when 

I . the refractive index for/light from X to Y i s greater 
than 1 

II the angle of incidence i s greater than the c r i t i c a l 
angle 

III the ray travels from X towards Y 



7) Which of the above statements is/are correct? 

(A) I only 
/(D) II & i n only 

(B) II only 
(E) A l l three 

(C) I & II only 

Page 2 

8) The angle of incidence of a ray of light on a liq u i d i s k3° and i t s angle of 
refraction i s 30°. What i s the c r i t i c a l angle of the liquid? c j ^ J U U , , 

(A) 75° (B) 60° y ( C ) %5° (D) 30° (E) 15C 

9) The diagram shows a thin-walled prism f i l l e d , with 
a i r . The ai r prism i s immersed in water, 'A ray 
of li g h t i s incident along the lin e AB. Along 
which lino w i l l the light emerge? 

(A) 1 .(B) 2 (C) 3 '(D) '(E) 5 .' . 

10) The path of a. ray of light through a glass prism can be found i f we know: 

I. the refractive index of. the glass ' 
II the refracting angle of the prism 
III the angle of incidence at one side of the prism 

(A) III only 
(D) II & III only 

(B) I & II only 
. V(E) A l l three 

(C) I 8c III only 

11) A diver at h metres under water looks up at the water surface and observes the 
sky appears to be a c i r c l e . What i s the diameter of the c i r c l e i f the 
c r i t i c a l angle of water i s C? (in metre) 

(A) h tan C 

'(D) sin C 

/(B) 2h tan C 

(E) 
sin C 

(C) 2h sin C 

12) In the diagrams shown, the c r i t i c a l angle of glass i s kz°. Which diagram shows 
the correct path for the light ray through the prism? 

(A) 

(D) 

(B) 

(E) 

13) When a lens i s placed at M, a real, 
inverted and magnified image, of the 
illuminated pin i s seen on the screen. 
When the lens i s moved to position N, a 
sharp image of the pin i s seen again. 
This image w i l l be 

(A) real, inverted and magnified. 
(C) real, erect and diminished. 
(E) vi r t u a l , erect and magnified. 

(C) 

M 

1 

'i 
n 

i 

N Sc-vev* 
real, inverted and diminished, 
real., erect and magnified. 

Two parallel rays.of light pass through a box 
containing a piece of glass.and emerge as shown. 

I) II) V7 III)- IV) . V) 
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WhichLof the above pieces of glass could produce t h i s .result? ce^U^^ 

(A) I only 
(D) I or IV 

(B) I I I only 
(E) A l l four 

(C) I I or I I I 

15) When the eye i s looking at an image i n the mirror, the image formed on the 
r e t i n a of the eye i s v i r t u a l BECAUSE the image which appears i n the eye i s 
v i r t u a l . 

(A) True 
(B) True 
(C) True 
(D) False 

v(E) False 
_L 

p a 

True 
True 
False 
True 
False 

(correct explanation) O V ^ V ^ S A M V ^ 

(wrong or i r r e l e v a n t explanation) 

The diagram shows two incoming 
p a r a l l e l rays of l i g h t which pass 
through a lens L. The ray PQ o^JLcJLvivv 
a f t e r passing through the lens 
w i l l pass through the point. 

(E) V 

lenses xi In the'diagram, the ray between the lensfes i s p a r a l l e l to the a x i s . Only one 
inc i d e n t ray and one emergent ray are c o r r e c t l y drawn. Which of the following 
p a i r s are the c o r r e c t l y drawn rays? 

Incident Ray Emergent Ray 

4k) 
(B) 
( O 
(D) 
(E) 

I 
I 
I I 
II 
I I I 

IV 
V 
iv 
v 
v 

18) A red disc i s placed on a green grass ground and i s then ill u m i n a t e d with 
coloured l i g h t given below, v/hich could make the disc i n d i s t i n g u i s h a b l e from 
i t s background? 

(A) magenta IB) blue (C) green (D) white (E) red 

19) Red and blue f i l t e r s are placed d i r e c t l y i n the path of w h i t e l i g h t . What i s 
the colour of the l i g h t coming through? 

(A) black (no l i g h t pass through) (B) green 
(C) yellow (D) white . 
(E) magenta 

20) N A N A N A N 

21) 

.The closed pipe shown i s 0 . 9 m long and 
contains a stationary sound wave with nodes N and antinodes A at the p o s i t i o n 
shown. The wavelength of the sound i s ( i n m) <z<^J^dus^^ 

(A.) 0 .15 (B) 0 . 3 (C) OM- . .-(D) 0 . 6 . (E) 0 . 9 ^ > 

Sound waves d i f f e r from electromagnetic waves i n the following respects*. 

I Sound waves have a l a r g e r v e l o c i t y i n a:denser medium 
I I Sound waves can only t r a v e l i n a gaseous medium 
I I I Sound waves can't be r e f r a c t e d . 

(A) I only (B) I I only (C) I I I only;,; (D) I & I I (E) 

h 
None of 
the above 

i 
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22) 

23) 

25) 

26) 

A sound wave of frequency f tr a v e l s i n a i r with a v e l o c i t y C» 'Under the same 
conditions, the v e l o c i t y of the sound wave of frequency 2 f w i l l be ^ 

(A) ^ C (~P.\ ?r- ' fn\ ~ » 
(D) 72 C 

(B) 
(E) 

2c ' (C) 
cannot be determined C 

Two men X & Y stand on a l i n e v e r t i c a l to and i n front of a high w a l l . The 
distance between X-and the wall is.. 330 m, between Y and the wall i s 660 m. 
When X makes a whistle, Y hear the sound f i r s t and then the echo from the wall. 
Let the v e l o c i t y of sound be 330 m/s, f i n d the length of time between the 
sound and echo Y heard ( i n sec.) • ^ J C A J ^ C. 

(A) k (B) 3 (C) (D) •(E) 0 

The diagram shows a disc s i r e n , the p i t c h emitted by t h i s 
disc w i l l depend on -

I • the number of revolutions the disc turns through 
per second 

I I the distance of the whales from the axle of the 
disc »*cjsi5t 

I I I the number of holes i n the d i s c . e • 

(A) I I only 
(D) I I & I I I only 

(B) I & II only 
(E) A l l three 

(C) I & I I I only 

Two loudspeakers A & B broadcast the same pure note. The sound from loudspeaker 
A i s louder than that from loudspeaker B. The sound waves produced by A 

IN . 
(A) have greater amplitude than those by&y.^ 
(B) have longer wavelength than those byfty. 
(C) have shorter wavelength than those byfty. % 

(D) have higher frequency than those by&y. ' '. - ': 

(E) t r a v e l f a s t e r than those bygy. 

The quality of the same note produced from different.musical instruments depends 
on 

(A) the length of the sound wave. 
(B) the energy of the sound wave. ^ ' 
(C) the amplitude of the sound wave. 
(D) the combination of overtones. 
(E) the density of the medium transmitting the sound. 

2?) When the a i r i n a tube closed at one end arid open at the other i s made to v i b r a t 
i t has 

28) 

29) 

(A) 
(B) 
(C) 
(D) 
(E) 

a node at the close end. 
an antinode at the closed end. $, 
an antinode exactly at the open end. 
maximum amplitude halfway along i t s length. 
the frequency.of any strongly v i b r a t i n g tuning fork placed near 
the open end. 

A sonometer wire emits a note of frequency 300 Hz when under a tension of 2 kgf. 
I f the tension i s increased to 8 kgf and the length i s kept constant, the 
frequency of the note becomes ( i n Hz). <*-^Loafci^ _̂ 

(A) -+800- (B) 1200 (C> 600 . • (D) 150 • . - (E) 75 

A commonly used method of tuning a sonometer wire i n t o resonance with a tuning 
fork employs a paper r i d e r . Which of the following statements i s / a r e true? 

I the mass of the r i d e r i s unimportant .-• 
I I the p o s i t i o n of the r i d e r i s unimportant 
I I I the wire vibrates because energy taken from the tuning 

fork i s transferred to the wire and the paper r i d e r . 

(A) 
(D) 

I only 
I & I I only, 

(B) I I only 
(E) I & I I I only 

(C) I I I only 
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Teaching Schedule of F.*» Physics (1979) 

Date Period Content 

7/2 1 What is force, gravitational force P.13 
I 

9/2 2,3 Centripetal force, Weights of standard masses, P. 14 
Why the weight of a body varies, relation I 
between gravitational force and weight, action P.20 
and reaction forces, weightlessness, weightless
ness in space vehicles, a r t i f i c i a l weight in a (Ch.2) 
space station, friction, static friction, sliding 
friction, coefficient of friction, the nature of 
friction, friction and brakes, lubrication, air 
lubrication, further developments. 

13/2 k Discussion of exercise 2, average speed, actual P.21 
speed, scalar and vector quantities, distance and 
displacement. 

15/2 5,6 Experiment to determine the coefficient of L.56-57 
limiting static friction between two solid 
surfaces, velocity, uniform velocity. P*23 

acceleration, uniform acceleration. (ChQ) 

19/2 7,8 Equations of uniformly accelerated motion, P.24 
velocity-time graph, uniformly accelerated motion | 
represented graphically, velocity from distance- P.30 
time graph, acceleration from velocity-time graph, 
worked examples, Galileo G a l l i l e i , the simple 
pendulum experiment to study the simple pendulum, 
the measurement of g. 

21/2 9 Distance moved by a freely falling body related to P.31 
time of f a l l , to measure g by use of a centisecond I 
timer, discussion of exercise 3* P.3^ 

23/2 10,11 Newton's first law of motion, momentum, Newton*s P.35 
second law of motion, weight of a body expressed _ ' 
in newtons, to calibrate a spring balance in 
newtons, use of a calibrated spring balance, can a P.Ao 
spring balance be used to measure mass as well as _ _ 
weight, weight of a body in a l i f t * 5 

(Ch.*Q 
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Date Period Content Page 

27/2 12 Newton1 s third law of motion, law of the P.M* 
conservation of momentum, to verify the I 
conservation of momentum for interacting bodies P.50 
moving in the same straight line, rocket 
propulsion jet engines. 

1/3 Vi/I3 Worked examples j discussion of exercise *u p#l52 

L 70 
5/3 1̂ ,15 Experiments with an elementary force and motion _ */L. 

cart, addition of displacement, polygon of 
• •« i i j » _ m •» _ 1 ? JL 1 j * ..X vectors, resultant force, equilibriant, worked 

examples. P.'56 
«*.5) 

7/3 16,17 Resolution of forces, worked examples, addition P»57 
of velocities, the parallelogram rule for adding _ 
vectors, the ferryman's problem, three forces in * 
equilibrium^ experiments to verify the I»«58 
parallelogram of forces and the triangle of _ t, 
forces* L # b 1 

9/3 18 Discussion of exercise 5» P«6l 

1V3 19,20 Principle of moments, resultant moment, Pi62 
experiments to verify the principle of moment and _ Lu 
to find the weight of an object. 

L.62 

(Ch.6) 

15/3. 21 Parallel forces, couples, to study parallel P,*65 
forces in equilibrium, centre of gravity, the \ 
plumbline. p.66 

16/3 22,23 Experiments to locate centre of gravity by a p.67 
balancing method and by means of a plumbline, \ 
centre of gravity of a stool or tripod, to find P.72 
the mass of an object by means of a metre rule, 
principle of the beam balance, to measure the 
mass of a metre rule by using a single known mass, 
the steelyard, stable, unstable and neutral 
equilibrium. 
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Date Period Content Page 

20/3 2̂  Worked examples, discussion of exercise 6. P»73 

P.75 

22/3 25,26 Work, energy, mechanical energy, interchange of P.76 
energy between potential energy and kinetic energy, | 
internal energy, transfer of energy from one kind P«83 
to another, heat energy, the sun as a source of 
energy, the uranium bomb, the conservation of (Ch»7) 
energy and mass, thermonuclear energy* 

23/3 27 Power and i t s unit, to measure personal power, PW84 
kinetic energy. pj85 

26/3 28,29 Internal combustion engines, worked examples, P.,86 
discussion of exercise 7« P*89 

28/3 30 The lever, mechanical advantage, mechanical P»90 
advantage of a lever, pulleys, the single fixed p bp 
pulley, the single moving pulley, direction of 
tension i n a string. (Ch.8) 

30/3 31,32 The block and tackle, velocity r a t i o , work done by. P.93 
a machine, efficiency, relation between M.A., V.K., I 
and efficiency, the inclined plane, the screw, P.96 
experiments to determine the M.A., V.R. and 
efficiency of a block and tackle system, then an L.77 
inclined plane. I 

L.80 

2/k 33 Wheel and axle principle, gears, the hydraulic P.97 
press. P J 1 0 0 

3/4 Discussion of exercise 8. P..101 

P.102 

20/k 35,36 Test (Ch.2-8) 

Abbott, A.F. 

Cheung, P.W. 

Ordinary Level Physics (Third edition) 
Heinemann Educational Books 

Practical Physics (Third edition) 
Hung Fung Book Co. 
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MING ...KEI... COLLEGE PAGE 1 

1 PHYSICS TEST 

M a r 1 9 7 9 • _ . STATICS AND DYNAMICS ' T l m e a l l ° W e d : 1 h r 1 5' ^ 

Answer a l l 69 items i n the M.C, answer sheets. Eacli c a r r i e s equal marks. 

The c o e f f i c i e n t of s t a t i c f r i c t i o n between two s o l i d surfaces i n contact 
depends -only on 
Ai the surface, area in'.contact. 

-c 0 ^ •' the .limiting f r i c t i o n between the two surfaces. 
C. the normal reaction between the' two surfaces. 
Q}. the texture of the surfaces i n contact. -
E. None of the above. 

[2j) A 5 kg metal i s s l i d i n g on a h o r i z o n t a l metal surface. Let the c o e f f i c i e n t • 
of s l i d i n g f r i c t i o n be ,~, f i n d the required horizontal' force. 

Ai 0 kg wt yk kg wt C. 2 kg wt 

D. 5 kg wt E. 50 kg wt 
3. The bob of a pendulum consists of a l i g h t but not .weightless' 

c y l i n d r i c a l tube f u l l of o i l , As the o i l leaks away from the a 
tube, the p e r i o d i c time of the o s c i l l a t i n g pendulum « 

0. remains unchanged, .. ' 
Q B. increases. 

. j£P increases and then-decreases. 
•'̂ j'D. decreases. 

E. decreases and then increases. 
QfJ Which of the following pieces of apparatus measure(s) weight only, and " 

do(es) compare masses? 
nX • I beam.balance . 

v v , * J I I spring balance 
I I I Chinese steelyard... , • •••> ."' .. ' . 

A. I only © . II only C. I l l only 
D. I and II only' p _ , II and I I I only 

5. Two p a r t i c l e s are allowed to f a l l f r e e l y from the same point, one of which 
i s released a short time, before the other. Neglecting the resistance of -
a i r , ,which of the following statements -are correct? 

0*24- - While they are f a l l i n g , ,"'''•'••• 
the two p a r t i c l e s undergo the same acceleration 

(2) " " t h e i r v e l o c i t i e s always d i f f e r by the same amount 
(3) t h e i r distance of separation i s always the same 

•<g> (1) and (2) only B. (1) and (3) only C. (.2) and (3) only 
D. ( 1 ) , (2) and (3) E„ None of the above 

6. An object passing a mark with a v e l o c i t y of y m s""' eastward i s subjected 
- 2 

to a constant acceleration of a m s i n a.westward di r e c t i o n , . How long 
Q ^ I . w i l l i t take to return to the same mark? 

2 2 
P. ^- seconds Q. ~ seconds <^R^ seconds 

a 
S. ^ seconds T. seconds a 2a 

7. A stone i s thrown v e r t i c a l l y upwards, at i t s highest p o s i t i o n i t has 
" I zero v e l o c i t y / 

II no a c celeration 
Q T̂ Y* I I I maximum k i n e t i c energy 

Which of the above statements i s / a r e correct? 
- jQ. I only Q. I I only R. I l l only 

S.. I and II only T. I and I I I only 
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An object, moving up a smooth i n c l i n e d plane making an. angle © with 
h o r i z o n t a l , decreases i t s speed from X to Y m/s. What i s the distance 
t r a v e l l e d i n t h i s period? • • 

' P. 

T. 

X 2 Y.2 

2g 

9. 

10. 

0,3 I, 

o 

2g sin© 
(X - Y) 
2g s i n © 

metres 

metres 

metres 

s. 

? 2 X - ..Y 
2g cos 9 

2(X - Y) 
g s i n 6 

metres 

metres 

, \ 

A t 
A h o r i z o n t a l force i s applied to an object r e s t i n g on a smooth h o r i z o n t a l 
surface. The r e l a t i o n s h i p between the force and the time df a p p l i c a t i o n 
of t h i s force i s represented by the graph above. Which of the following " 
v e l o c i t y time graphs c o r r e c t l y i l l u s t r a t e s the motion of the object under. 

\Vt!c-i..S;A 

/ 
/ 

/ 

! 

t o . 

The acceleration e x i s t s when the magnitude and d i r e c t i o n of the.motion of 
the body i s / a r e described below. 

i ) 
• i i ) 
s i i i ) 

Magnitude of V e l o c i t y 
constant 
v a r i a b l e 
variable 

P. 
S. 

only 
and i i only $ i 

i i only 
i and i i i only 

D i r e c t i o n of V e l o c i t y 
constant 
constant 
v a r i a b l e 

R. i i i only 

A metal sphere on a ho r i z o n t a l plane i s given a push so that i t quickly 
runs o f f the edge of the plane. If. a i r resistance i s n e g l i g i b l e , what i s 
i t s v e r t i c a l displacement downwards i n 1/a second a f t e r i t has l e f t , t h e 
plane? (Acceleration due to gravity = 10 m s -2) 

A. 5 m B. 2/2 m © 1K m D. 0 m 
E.! uncertain, for i t does not st a r t with zero v e l o c i t y 
The time of a simple pendulum making small o s c i l l a t i o n s depends,upon 

Q) the length of the s t r i n g and the acceleration due to gravit y . 
B* the mass of the bob and the angle of swing. 
C- ~*the mass of the bob and the length of s t r i n g . 
P. the mass of the bob and the acceleration due to gravit y . 
E., the length of the s t r i n g and the angle of swing. 
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f 3 ^ Two objects, X of mass 5 g and Y of mass 10 g are projected v e r t i c a l l y 
upwards at the same time with the same v e l o c i t y of pro j e c t i o n . Assuming 
the a i r resistance i s n e g l i g i b l e , 

* I A. Y w i l l come to rest f i r s t . , 
B. X w i l l reach a point higher than Y. 
C. both objects have the same p o t e n t i a l energy at the highest point. 

XS> both objects r i s e with the same reta r d a t i o n . 
E. both objects have the same k i n e t i c energy just before getting to 

the ground. 
/Vj). The period of o s c i l l a t i o n of a simple pendulum i s 1 second at the surface 

of the earth. I f the acceleration due to gravity at the moon's surface 
i s 1/5 of that on the earth, what i s the period of o s c i l l a t i o n when the 

Q pendulum i s on the moon? 

A. 1/5 second Bo 1/^5 second (c) \5 seconds 
D. 5 seconds E. 25 seconds 

15. I f a stationary object, explodes, breaking i n t o three unequal fragments, 
Ai v e l o c i t y of the fragments are equal.. 
B. v e l o c i t y of the fragments are proportional to t h e i r mass... 

the v e l o c i t y of the fragments are coplanar. 
D. the fragments f l y o f f along the same s t r a i g h t l i n e , 
E, there i s no'' d e f i n i t e route regarding the v e l o c i t y of'the fragments. 

16. A car of mass M i s t r a v e l l i n g at a v e l o c i t y V. I f now a K braking force 
i s applied, the minimum stopping distance v / i l l depend on . 

i the c o e f f i c i e n t of f r i c t i o n between the tyres andj the- vj, 
i i v e l o c i t y of the car 
i i i mass of the car 

P. . i only Q. i i only R. i a: 
S, i and i i i only T. i , i i and i i i 

(l7,) If. the resultant of a l l forces acting on a body i s zero, the body may be 
P. ac c e l e r a t i n g . 
Q. decelerating-
R. f a l l i n g under gravity. .- ... ~ . 

moving with uniform v e l o c i t y . 
T, moving along a c i r c u l a r track with uniform speed. 
A body of mass 10 kg i s moving with a v e l o c i t y o f ' 5 m/s. What i s the 

_ - i i force required t o stop the body, completely in: 2 seconds? 

P. 1 N Q. k N (5) 25 N S, 50 N T. 100 N 
l 9 i A b a l l of mass 1 kg i s dropped .on a hard surface and bounces. I f i t s 

speed i s 20 m/s just before impact and 16 m/s immediately a f t e r impact, • 
-j i t s change i n momentum i s 

(g) 36 kg m/s Q. ' 20 kg m/s ' R. 16 kg m/s 
s". k kg m/s T, 0 kg m/s 

2 0 . Which of the following i s an e f f e c t , or are ef-fects, due to a force acting 
on a body? 

0
/ I the body .changes i n shape 

2-b II the body moves with a constant acceleration i n a st r a i g h t 
l i n e 

I I I the body moves with a constant v e l o c i t y i n a s t r a i g h t 
• l i n e 

P. I only Q. II only R, I I I only 
I a n d II only T, I and I I I oniy 

\ 2 l \ A block of mass 10 kg i s put on the f l o o r of a cage. I f the whole system 
/ . i s now f a l l i n g f r e e l y from rest under gravity, what i s the magnitude of 

Q f f the normal reaction between the block and the floor? 
© 0 kgf B. 10 kgf ' C. 970 kgf D. 980 kgf , E. 990 kgf 
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OA' 

sM t o o 3 • • • • 
The two i d e n t i c a l spring balances X and Y, each of mass kO g and 600 g-<W 
are suspended as shown i n the diagram. The readings of X and Y are 

a 

Q 6kd g 
c. 34a-g 
E. 300 g 

Y. 
6oo g 

'.300 g 
300 g 

B. 
D. 

•X 
.600 g 
320 g 

Y 
600 g 
320 g 

The weight of a 10 .kg object i s handing on a spring balance i n an 
elevator. When the elevator i s 

(A) • moving up with constant v e l o c i t y 5 m/s 
(B) i moving up with constant acceleration 2 m/s . 

The reading from the spring balance w i l l be: 

(A) (B) 
B. 10 kg wt 10 kg wt 
D. 15 kg wt 10 kg wt 

A. 

E. 

(A) 
.10 kg wt 
10 kg. wt 
15 kg wt 

2k. 

8 kg wt 
12 kg wt 
12 kg wt 

V7C 

O J 3 

25. 

0$ L 
26. 

0 

27. 

A 

Forces act as shown at a point P. The e f f e c t of these forces i s to cause 
the point P to 
A. remain stationary. 
B. move at constant v e l o c i t y i n d i r e c t i o n of Z. 
C. move at constant v e l o c i t y i n d i r e c t i o n opposite to Z. 
D. accelerate i n d i r e c t i o n opposite to Z. 
Cg> accelerate i n d i r e c t i o n Z. 

A man walks 1 km due west and then 3 km due south. His displacement 
from the s t a r t i n g point i s 

A. 
C. 

2 km 30 W of S 
1 + 3 km 30°W of S 
None of the above 

B. 2 km 60°W of S 
D. 3 km 60 W of S 

An object i s r e s t i n g on a rough plane i n c l i n e d at an acute angle 0 to the 
ho r i z o n t a l . As the angle 0 gradually increases the f r i c t i o n a l force 
experienced by the object BEFORE i t begins to s l i d e w i l l be d i r e c t l y 
proportional to 

P. ^ Q. e s i n 0- S. cos 9 T. tan-e 

4. 

A 
3 ' 

The above diagram shows the magnitude and d i r e c t i o n of three coplanar 
forces acting at a point 0. The resultant o f these three forces w i l l 

l i e i n the 1st quadrant <g} l i e i n the 2nd quadrant 
\4) l i e i n the 3rd quadrant S. l i e i n the hth. quadrant 

T. be zero 

P. 
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28. Which of the following i s a vector ;quantity? 

Q.^i) P. Mass (g) Momentum R. Power' S. .Density T. Energy 

053 

o 

33. 

o 

O 
A lamp of mass 100 g hangs at the end of a l i g h t wire. A l i g h t string, 
knotted at the middle of the wire exerts a ho r i z o n t a l p u l l u n t i l the. 
upper portion of the wire i n c l i n e s at an angle of 30° to the v e r t i c a l . . 
What i s the tension of the hori z o n t a l string? 

P. 0 gf Q. 50 gf R. 100 gf 

5) 100 tan 30° gf T. '100 tan 60° gf 

A load W r e s t s on an i n c l i n e d plane. The c o e f f i c i e n t of k i n e t i c f r i c t i o n 
i s M . What i s the minimum p u l l F required to keep the body «7 moving at 
steady speed up the plane? 

P. W + M W C O S 0 Q. -A> W ( s i n 0 + cos 6) 
Sg), W s i n G + |u,W cos 0 S. W s i n G + «W s i n 0 
T. W cos 0 + VV/ s i n 9 

31. A man walks 1 km due west and then 3 km due south. His displacement from 
the s t a r t i n g point i s , ' 

A. 2 km 30° W of S B. 2 km 60° W of S 
C. 1 + 3 km 30° W of S D. 1 + 3 km 60° W of S 

\ ^Ifl None of the above 
3 2 . Which of the following quantities are vectors? 

I speed 
II v e l o c i t y 
I I I f l u i d pressure 
IV force 
V p o t e n t i a l energy 

jA. y I and I I only B. . II and I I I only 
% I I , I I I and IV only D. I I , IV and V only 
E. I l l , IV and V only 

A wooden block of W g weight rest on a hinged wooden plane. One end of 
the plane i s raised slowly u n t i l the block just begins to s l i d e . I f t h i s 
occures at angle G, which of the following i s true? 
A. The k i n e t i c c o e f f i c i e n t of f r i c t i o n i s W s i n © 
B. The k i n e t i c c o e f f i c i e n t of f r i c t i o n i s tan 0 
C. The s t a t i c c o e f f i c i e n t of f r i c t i o n , i s Vif s i n 0 
D* The s t a t i c c o e f f i c i e n t of f r i c t i o n i s W cos 0 ; 

The s t a t i c c o e f f i c i e n t of f r i c t i o n i s tan 0 

A body of mass 10 g r e s t s on a rough i n c l i n e d plane at an angle of 30° to 
. the h o r i z o n t a l . I f the body does not move, what i s the f r i c t i o n a l force 
1 V between the body and the i n c l i n e d ..plane? 

• A. 0.-5 gf B. 0.866 gf @: 5 gf 
D. 8 .66 gf E. 10 gf 
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A hinged trapdoor i s held i n the position shown by the rope. Under these 
conditions the d i r e c t i o n of the force on the hinge w i l l 
A. be. . v e r t i c a l . , 
B. be h o r i z o n t a l . • 
C. be directed, through the C.G. of the trapdoor. 
D. be p a r a l l e l " t o the rope. 

cut the rope above the C»G, of the trapdoor. 
Which of the following are' vectors?. 

I Pressure 
II Push or P u l l 
III Power 

P. I only 
S. I and II only 

(37> 

0> 

II only 
. .T. I, II and I I I 

R. I l l only 

In the above diagram, the moment of the force F about the point A i s 

F x AC R. F x AD 
T. F x BD 

P. F x AB 
S. F x BC 

so 

When a meter s t i c k i s set up as shown, i t w i l l be i n equilibrium. I f 
the pivot, point i s moved to the 6 cm point, f i n d the p o s i t i o n of E so 
that the system becomes equilibrium again. (Assume the weight of the 
meter s t i c k i s zero.) 
P. 28 cm 3k cm R. 1̂ cm S. 66 cm T. 76' cm 

39. 

> F 
'Two equal_and opposite forces F acts on a rod XYZ as shown i n the 
above. Find the t o t a l moment due" to t h i s p a r a l l e l forces i s 
P. 

R. 
S. 

greatest above the point X, 
greatest above the point Y. 
greatest above the point Z. 
the same about the points X, Y and Z only, 
the same about any points. 

ko. 

0 
A couple i s defined as two p a r a l l e l forces which are 
P. equal and acting i n the same d i r e c t i o n . 
Q. 
R. 
S. 
TV 

equal but acting i n the' 'opposite d i r e c t i o n s , 
unequal and acting i n the same d i r e c t i o n , 
unequal but acting i n the opposing d i r e c t i o n s . 
None of the above 
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X 

k2. 

^5. 

2.0 

1 
r 

- O f , p-OvU^- X 

• 4 - 0 , 

±t= 
t o 

ad 80 o*. 

I'JO 

A uniform rod weighs-. 60-g and i s 1 120 cm long; I t i s supported on a, 
pivot X which presses upwards with a force of l'+0 .gf, At the 80 cm 
mark the rod passes through a s l o t i n a fixed.metal p l a t e . Weights 
hang from the ends of rod as shown. -
The force exerted' by the rod on the metal plate i s 
A. 0 B. ho gf upwards • 
D. 60 gf upwards E. 65 gf upwards 

5 U ' a {Z71 • . r 
bo. ^ . fjoi 

The suspended rod i s a uniform metre s t i c k of mass 100 g i n both 
fig u r e s . . In each case the rod i s i n equilibrium. Suspended weights 
are i n d i c a t e d i n grams.. The type of equilibrium to be found i n each 
figure 

p -
5 cs 

C. 50 gf downwards 

A. 
C. 

Y: 

Figure 1 
stable 
neutral 
stable 

Figure 2 
stable 
stable 
unstable 

B. 
D. 

Figure 1 
stable 
unstable 

Figure'2 
neutral 
stable 

6 0 cvv̂ . 
-Sl.UT.vA 

In the diagram, what i s the e f f o r t required to l i f t the load? 
• 96kgf B. -]kk kgf C. 160 kgf D. 9 .6 kgf E. 16 kgf 

A beam balance with unequal arms i s used to measure the mass of an 
object. When the object i s placed i n the righthand pan, the wreighing 

'̂ /hat i s the i s Ŵ . When i n the left-hand pan, the weighing i ; 
mass of the object? 
A. w./w 2 

(Wn x W2) 

B. 

E. 
w2/w1 

C. 

w2) 

T ( 1 

7T / F i g . I, II and II I show a Tj^-shaped lamina i n equilibrium when supported 
"\/ on a knife-edge i n three d i f f e r e n t ways. The type of equilibrium to be 
/ V f o u n d i n each figure i s 

. Figure I Figure II Figure I I I 
A. stable . unstable neutral 
B. unstable <'r stable , . unstable 
C. neutral stable unstable 
D. unstable neutral> neutral 
E. neutral stable neutral 

http://-Sl.UT.vA
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A 
It 

j * X 
A. 

i 2-k ^ 
10 1 0 JO 4 0 

3 0 
3 . 3 Z 

46 

In F i g . I,'a graduated uniform s t e e l rod 40 cm long hangs suspended 
from two wires A and B, the tension i n each wire being 1 k g f / In F i g . 
I I , when the mass M kgf i s hung from.the same rod at a c e r t a i n position, 
the tension i n wire.A becomes 2 kgf and the tension i n wire B becomes 
2/2 kgf. What i s the mass M and. i t s p o s i t i o n on the rod? 

P. 
R. 
T. 

Mass M 
2 . 0 kg 
2.5 kg 
4 . 5 kg 

P o s i t i o n 
at iSTo cm 
at 22.2 cm 
at 22.2 cm 

Q. 
<9 

Mass M 
2.5 kg' 
2.5 kg 

P o s i t i o n 
at 16.0 cm 
at 24.0 cm 

0 o.if-
7-Z2ZZZZZZ 

-Z___L_Z I 2 Z Z I 

<4S\ 

49-. 

O 

5 0 . 

A uniform metre ru l e of weight 0.500 N i s maintained i n equilibrium as 
shown above. What i s the value of the weight X? 

P. 0.250 N 0 . 1 .500 N R. 4 .000 N S.. 4.125 N Q) 4.750 

% 
y 

\ 

\ 

N 

The figure represents a uniform lamina with the two shadded portions 
cut out. The centre of the mass of the remaining portion i s 
P. i n the f i r s t quadrant. 
R, i n the t h i r d quadrant. 
T. outside the large c i r c l e . 

Q. i n the second quadrant. 
Q5> i n .the fourth quadrant. 

0 M 

'T I __ ___ 

A p a r t i c l e of mass m kg i s given a push so that i t leaves the table 
with a v e l o c i t y of. v m s -" 1 as shown i n the above diagram. The energy' 
the p a r t i c l e possesses at a point x metres above the ground i s 

P. l / 2 mv joules 1/2 mv + ingx joules 
2 ? R. 1/2 mv" + mg(h - x) joules 1/2 mv + mgh joules 

T. mg(h - x) joules 

A body of mass 10 kg i s moving with a v e l o c i t y of 5 m s - 1 , 
k i n e t i c energy? 

50 J R. 100 J (~S} 125 J T. 250 J 

What i s i t s 

P. 25 J 
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During the motion, a simple pendulum, the work done by the tension i n 
the s t r i n g i s 

A. d i r e c t l y proportional to the amplitude of swing'. 
B. in v e r s e l y proportional to the amplitude of swing. 
<?j) Zero 
D. d i r e c t l y proportional to the length of the pendulumn. 
E. d i r e c t l y proportional to the mass of the bob. • • - ' 

< • — 

J___ 11 
Two bodies- X and Y of masses 1 kg and k kg respectively are connected 
by a loose s t r i n g as shown i n the above diagram. X i s moving with a 
v e l o c i t y of 10 rn s~1 i n the d i r e c t i o n indicated^ when Y i s at r e s t . 
What i s the f i n a l . k i n e t i c energy of the whole system when the s t r i n g 
becomes taut? 

Ai 50 J •B. 40 J 10 J D. 8 J E* 0 , 
A body of mass m kilograms i s dropped a point h metres' above the ground. 
When i t reaches a point x metres above the ground, i t s k i n e t i c energy i n 
joules -is (Acceleration due to gravity = g) 

Ai mgx - B. 1/2 mx*" C. mgh 
CQ). mg(h - x) E. Yz m(h 2 - x.2) 
The k i n e t i c energy possessed by a moving body i s d i r e c t l y proportional 
to 
A. i t s velocity. : B. i t s acc e l e r a t i o n . C. i t s displacement. 
Di i t s potential, energy. ^ <^y None of the above 

^ t/Z4 —> F 

A constant force F i n the d i r e c t i o n shown, i s applied to a body whilst 
the body moves from H to K. KJ i s a construction l i n e . The work done 
by force F i s 

D/ 
F x HJ 
F x (BJ + KJ) 

57. 

B. F x HK C. F x KJ 
E« impossible to ca l c u l a t e from the information 

given 
Using the following symbols; 

F = force "exerted .' . ' • 
s = distance moved 
t '= time taken for the force to move through distances ' . • 
v = v e l o c i t y of motion ' • 

The power produced by a machine i s given by ' .' 
P. Fs Q. F/t <£) Fv S. 
Unit k i n e t i c .energy i s . t h e work done 

F/s. T. Ft/v 

P. per second i n bringing to rest a body of mass 2 units 
Q. per second i n bringing to rest a body <>of mass 2 un i t s moving at- . 

unit v e l o c i t y 
E. i n bringing a moving body of unit mass to r e s t 
S* i n bringing to rest a body of unit mass moving at unit v e l o c i t y 

i n bringing to rest a body -of.. mass 2 u n i t s moving at unit v e l o c i t y 
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(59}. 

6 0 . 

o.l 

0 i \ 

The work required to bring a' moving object to rest i s d i r e c t l y 
proportional to i t s 
P, v e l o c i t y Q. momentum 
S. . p o t e n t i a l energy (j?} k i n e t i c energy 

R. acceleration 

When the load i s 600 N, the e f f i c i e n c y of the pulley system shown i s 
50%. This means that 
P. ' 300 N i s required to l i f t the load 
Q. 300 N i s just able t o prevent the load from f a l l i n g 
\§) kOQ N i s just able to l i f t the load 
S. ^00 N i s able to prevent the load from f a l l i n g 
T.. 600 N i s just able to l i f t the load. 

V 

J 

Three simple machines' are shown as above, t h e i r v e l o c i t y r a t i o when-
arranged i n ascending order w i l l be: 

P. . I , I I , T i l 
S, I I , I I I , I 

I, I I I , I I 
T. I l l , I I , I 

Pi. I I , I, I I I 

A load L i s pulled up as i n c l i n e d plane by a force P. The velocity-
r a t i o of t h i s i n c l i n e d plane i s '• 

' YZ 
XY B. £5. 

XY 
C. , XZ 

XY 
YZ 

XY 
XZ 

62. Which of the following statement concerning a s i n g l e s t r i n g -'block and 
tackle' pulley system i s correct? 
A. E f f i c i e n c y of the machine always increases as the number of pulleys 

i n the machine increases . 
B. E f f i c i e n c y w i l l be 1C0?O i f the pulleys are f r i c t i o n l e s s 
<g) E f f i c i e n c y increases with load 
D. The mechanical advantage of the machine always equals i t s v e l o c i t y 

r a t i o • 
E. The energy output i s always greater than the energy input. 
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G.4 
6*f. 

F o r a g i v e n mach i ne , wh i c h o f t h e f o l l o w i n g depend ( s ) on t h e l o a d ? 

I V e l o c i t y R a t i o 
II M e c h a n i c a l Advar . tag? 
III E f f i c i e n c y 

A. I o n l y B. I I or . ly C, I ' - m d I I o n l y 
D. I an/ I l l o n l y . ĝ) I I and I I I o n l y 

,*><•"'""• 

e 1 © ,^ St-

0,° 

66. 

67. 

The d i a g r a m shows a movab le p u l l e y r e s t i n g on a r o p e . What i s the v e l o c i t y 
r a t i o o f t h e s y s t em? . 

A. 2 s e c e B. s e c 20 Q̂ ) 2 c o s 0 D. c o s 2© E . 2 s i n © ' 

A h y d r a u l i c p r e s s c o n s i s t s o f two c i r c u l a r c y l i n d e r s o f r a d i i 1 cm ai d 
10 cm, The . s m a l l e r c y l i n d e r i s o p e r a t e d by a l e v e r o f v e l o c i t y ratio 
2 . What, i s , t h e v e l o c i t y r a t i o o f t h e who le p r e s s ? 

D. 100 (i} 200 A. 5 B. 20 C. 50 

Which o f t h e f o l l o w i n g mach ines i s l i k e l y t o have t h e g r e a t e s t e f f i c i e n c y ? 

P . s c r ew j a c k • Q. p u l l e y s y s t em R. i n c l i n e d p l a n e 
S. whee l and a x i l e \ J ) beam b a l a n c e 

0.0 

The d i a g r am snows a h y d r a u l i c p r e s s i n wh i c h A^ and A a r e t h e c r o s s -
s e c t i o n a l a r e a s o f t h e s m a l l and l a r g e p i s t o n s r e s p e c t i v e l y . 

I T h i s mach ine t u r n s a s m a l l p r e s s u r e a t A^ i n t o a l a r g e 
p r e s s u r e ' a t A^ . . ... 

I I I t h a s a v e l o c i t y r a t i o o f A , / A 
I I I I t may a t t a i n an e f f i c i e n c y o f 

P . I o n l y I I o n l y 

\ QQF/o 

68. 

R. I and I I o n l y 
S. I I and I I I o n l y T. I , I I a n d . I l l 

When we say . t h a t t h e m e c h a n i c a l advan t age o f a mach ine i s 15, we mean t h a t 

P . t h e work done by t he mach ine i s 15 t i m e s t h e work p u t i n t o i t . 
0 ^ \ t h e r e s i s t a n c e overcome by t h e mach ine i s 15 t i m e s t h e f o r c e 

v a p p l i e d t o i t . 
t h e l o a d moves t h r o u g h 15 t i m e s t h e d i s t a n c e moved by t h e 
e f f o r t . 
t h e power pu t i n t o t h e mach ine i s 15 t i m e s t h a t go t ou t o f i t . /S. 

T. t h e f r i c t i o n s ! COT03 i s 15 t i m e s t h a t o f t he e f f o r t . 

69. 
1 

12 c w -

15 t»* 
4 

O 
What i s t h e v e l o c i t y r a t i o o f t h e above w i n d l a s s ? 

P . V5 Q. 5A R. H S . 2 Qy 5/2 

2ND OF PAPER 
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S y l l a b u s and Time A l l o c a t i o n  

Atomic S t r u c t u r e and R a d i o a c t i v i t y 

Lesson One: Atomic S t r u c t u r e (40 minutes) • 

I. The Atomic Theory 
I I . Atomic Models 
I I I . Nucleus, Mass Number, Atomic Number 

Lesson Two: Isotopes and R a d i o a c t i v i t y (25 minutes) 

I. Isotopes and I t s Chemical P r o p e r t i e s 

I I . R a d i o a c t i v i t y and I t s Discovery 

Assessment One: (15 minvites) 

15 m u l t i p l e - c h o i c e q u e s t i o n s for LessonsOne and Two 

Lesson T h r e e : R a d i a t i o n and H a l f - L i f e (40 minutes) 

I. a l p h a , beta and gamma r a d i a t i o n s 
I I . H a l f - L i f e and Decay Time 
I I I . Carbon Dating 

Lesson Four: T r a c e r and Atomic Energy i n P e a c e f u l Uses 
(20 minutes) 

• I . • T r a c e r i n P e a c e f u l Uses 
I I . Atomic Energy i n P e a c e f u l Uses 

Assessment Two: (20 minutes) 

20 m u l t i p l e - c h o i c e q u e s t i o n s for Lessons Three 
and Four 

- 1 -



Lesson One: Atomic Structure (40 m i rates) 

Time 
A l l o c a t i o n 

I. (min.) 

6 

The Atomic Theory 

The b e l i e f that complex substances are composed 
of simple, elementary components exis t e d i n ancient 
Greece. We know that almost every substance can 
be broken i n t o smaller p a r t s . About 2500 years 
ago, a Greek philosopher, Dernocritus taught that 
by breaking substances i n t o smaller and smaller 
p a r t s , one would f i n a l l y reduce matter to i t s 
smallest p a r t i c l e s , which could not be broken 
down any f u r t h e r . These smallest, i n d i v i s i b l e 
p a r t i c l e s were c a l l e d ATOMS. 

According to Dernocritus, atoms, l i k e grains of 
sand, when packed together could be moulded i n t o 
any form, so that everything i n nature could be 
b u i l t with atoms. 
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2500 years ago, 
Dernocritus taught 
that by breaking 
matter i n t o smaller 
and smaller p a r t s , 
i t mat be reduced 
i n t o i t s smallest 
p a r t i c l e s — t h e atoms. 

II- Atomic Models 

a- J . J . Thomson Model 

5 Atoms had been p i c t u r e d as small, hard i n d e s t r u c t i b l e 
p a r t i c l e s u n t i l 1897. When the e l e c t r o n a 
ne g a t i v e l y charged p a r t i c l e much smaller than the 
atom, was discovered. In the next year, J . J . Thomson, 
the E n g l i s h s c i e n t i s t , who discovered the el e c t r o n , 
proposed a so called.'plum pudding' model. 

In h i s model, atoms are p i c t u r e d as small spheres 
of p o s i t i v e l y charged matter i n which electrons are 
embedded. ( F i g u r e l ) . The atom should look somewhat 
l i k e a snowball with some pebbles or a lump of r a i s i n -
studded pudding. 

HANG THE FIGURE OF 
THOMSON MODEL. 

Thomson proposed ,a 
plum-pudding model 
of the atom. 
He p i c t u r e d atoms as 
small spheres of + 
charged matter i n 
which e l e c t r o n s are 
embedded. 
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b. Rutherford-Bohr Model 

The Thomson model was soon discarded as i t f a i l e d 
to comply with new experimental 'findings. Thirteen 
yenrs l a t e r - , another E n g l i s h s c i e n t i s t , Ernest 
Rutherford proposed the 'Nucleon Model',(Figure 2) 
here the atom c o n s i s t s of a nucleus at the center 
surrounded by electrons - which are 

n e g a t i v e l y charged. His model was l a t e r modified 
by N i e l s Bohr, a Danish s c i e n t i s t . 

Bohr p i c t u r e d the atom as a miniature s o l a r system 
Inside the atom, electrons, l i k e those planets 
r e v o l v i n g round the sun, are w h i r l i n g round a t i n y 
p o s i t i v e l y charged p a r t i c l e c a l l e d the NUCLEUS. 
(Fig u r e 3) 

HANG THE FIGURE OF 
RUTHERFORD MODEL. 
Rutherford proposed a 
model c o n s i s t s of a 
nucleus. 

c. Our present view 

Planets move round the sun i n d e f i n i t e o r b i t s but 
e l e c t r o n s are not. They are w h i r l i n g round the 
nucleus with a very high speed, changing t h e i r 
o r b i t s a l l the time. . Because cf t h e i r r a p i d motion, 
i t i s impossible to f i n d t h e i r p o s i t i o n s at any 
i n s t a n t . The e l e c t r o n can s t i l l be found 'somewhere' 
round the nucleus, but i t s p o s i t i o n can be described 
only i n terms of. ' p r o b a b i l i t i e s ' . 

HANG THE FIGURE OF 
BOHR MODEL. 

Bohr model c o n s i s t s of 
a heavy + charged nucleus 
with - e l e c t r o n s w h i r l i n g 
around i t . 

The e l e c t r o n s are w h i r l i g 
round the nucleus i s ever 
-changing o r b i t s , t h e i r 
exact p o s i t i o n s cannot be 
determined. 

I I I . Nucleus, Mass Number and Atomic Number 

I I I - l ' The Nucleus 

The nucleus, being much smaller than the atom, has 
a diameter ôocb P a r ^ °^ ^- e' diameter of the atom; 
thus atoms c o n s i s t l a r g e l y of empty space. To have 
some idea of the r e l a t i v e s i z e s of the nucleus and 
the atom: i f the nucleus were enlarged to the s i z e 
of a small glass marble, the whole atom would be as 
b i g as a giant b a lloon measuring more than 300 f e e t 
across. 

Since electrons are much l i g h t e r than atoms, ( l e s s 
than one-thousandth p a r t ) , so that n e a r l y a l l the 
mass of the atom i s concentrated i n the t i n y but 
heavy nucleus. 

The nucleus, + charged, 
i s much smaller than the 
atom. 
The nucleus holds n e a r l y 
a l l the mass of the atom. 
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I I I - 2 P a r t i c l e s of N u c l e u s — Protons an d 
Neutrons 

S c i e n t i s t s found that the nucleus i s composed of 
two kinds of p a r t i c l e s — protons and neutrons. . 

The pro ton i s a p o s i t i v e l y charged p a r t i c l e , 
possessing a p o s i t i v e charge equal i n magnitude 
to that of the e l e c t r o n . In a n e u t r a l atom, the 
number of protons i s equal to the number of 
el e c t r o n s . I t s mass i s about 2 0 0 0 times that 
of an e l e c t r o n . 

The neutron does not c a r r y any charge, i t s mass 
i s the same as the proton. For some atoms, the 
number of neutrons i s equal to the number of 
protons. But i n some heavy atoms, those having 
l a r g e number of protons and neutrons, the number 
of neutrons i s l a r g e r than the number of protons. 
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N u c l e u s — protons and 
neutrons. 

Proton, + , equal to that 
of an e l e c t r o n . 
m , = 2 0 0 0 m , , proton e l e c t r o n . 
f o r a n e u t r a l atom, 
no. of p = no. of e 

Neutron, no charge, 
m , = m neutron proton 

in. general, 
no. of n ^ no. of p 

I l l - Mass Number and ATomic Number 

Protons and neutrons are'the component p a r t i c l e s 
of a l l atomic n u c l e i . To help i n i d e n t i f y i n g 
v arious n u c l e i , s c i e n t i s t s defined two numbers, 
the atomic number and the mass number. 

The number of protons i n s i d e the nucleus i s c a l l e d 
the Atomic Number and i s denoted by the synbol Z. 

The t o t a l number of protons and neutrons i s c a l l e d 
the Mass Number and i s denoted by the symbol A. 

Less commonly, the number of neutrons i s represented 
by N, which can.be found by u s i n g the formula 

N - A - Z 
when A and Z are known. 

Examples: C atom — 6 protons & 6 neutrons i n nucleus 

.'. Z - 6 , A » 6 + 6 - 1 2 

Na atom— 1 1 protons and 1 2 neutrons 

.*. Z= 1 1 , A = 1 1 + 1 2 = 2 3 

- 4 

Z = atomic no.(no. of p) 

A » mass no. (no. of p -f-h)' 

Examples i 
i 
! ; -

1 'V 
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III-4 Symbolic Representation of Nuj-lei 
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To represent helium, chemists use the abbreviated 
symbol : He, Nuclear p h y s i c i s t s are more 
p a r t i c u l a r , they represent the nucleus of helium 

4 

as He where the t o p - r i g h t no. <= mass number 
and the bottPflj-left no. - atomic number 

From t h i s symbol, we know at once that there are 
4 p a r t i c l e s i n the nucleus, 2 protons and 2 neutrons. 

The n u c l e i of an 
element X i s represented] 
by / ' 

In general, i f X i s the symbol of the element, 
A i t s nucleus i s represented as X . The number J~ u 

of component p a r t i c l e s are c l e a r l y given from the 
symbol. 
Example: gC 12 11 Na 92 U 

238 Exmpleg 



Lesson Two: Isotopes and R a d i o a c t i v i t y (25 minutes) 

Isotones and I t s Chemical P r o p e r t i e s 
Teacher's Guide 

1-1 Chemical P r o p e r t i e s and Atomic Number 

A l l atoms of an element contain the same number 
of protons. The chemical p r o p e r t i e s of an element 
i s determined by the number of e l e c t r o n s i n an 
atom, which i s equal to the atomic number of the 
element. 

According to the atomic theory, a l l atoms of an 
element should be i d e n t i c a l . They should have 
the same s i z e , mass and s t r u c t u r e . 

S c i e n t i s t s discovered that an element may c o n s i s t 
of s e v e r a l kinds of atoms with d i f f e r e n t masses. 
These atoms of the same element have the same 

f-mkS^i:. 

number of .a-eH-truzrs. The various species of an 
element having d i f f e r e n t masses are c a l l e d i t s 
ISOTOPES. 

Chemical p r o p e r t i e s 
depend on atomic no. 

Atoms of the'same element 
but of d i f f e r e n t masses 
e x i s t — they are c a l l e d 
ISOTOPES, having the 
same Z but d i f f e r e n t A. 

1-̂ 2 Examples of Isotopes 

Ordinary hydrogen atoms has 1 proton i n i t s nucleus, 
o t h e r 

There are also two kinds of hydrogen atoms which 
a fail 

have one two more neutrons r e s p e c t i v e l y i n t h e i r 
n u c l e i . These are c a l l e d 'heavy hydrogen'. The 

1 2 3 
3 isotopes are represented by H ,( H")( 1H ) 

35 
C h l o r i n e has 2 isotopes: -^yCl , ̂ C l 

37 

Oxygen has .3 isotopes: 

Lead has 4 isotopes: 0 

o 

Carbon has 3 isotopes: 

.16 ( V 7 ) (Oo18) 
204 T 1 1206 

„i2 a 3 

207 

Examples 

' 82 Pb 
208 

Isotopes u n d e r l i n e d e x i s t i n m a j o r i t y abundance, 
while the amS hfsxtk&hs have an abundance of 
l e s s than ifo. 



, Time 
(min.} I I . R a d i o a c t i v i t y and I t s Discovery 

I I - l Discovery of R a d i o a c t i v i t y 

o f iiiScCv'«?nk<) rodioactiVi d y 

The story^happened i n a d u l l , misty day i n 1806, 
A French s c i e n t i s t , Henri Becquerel, placed a. 
uranium s a l t on a photo p l a t e i n a dark drawer. 
The p l a t e was found to be fogged a f t e r development. 

C l e a r l y the uranium had exposed ±t even i n the 
dark and through the p r o t e c t i v e wrapper. This 
uranium s a l t possessed some mysterious a c t i v i t y 
and gave out some r a d i a t i o n s that a f f e c t e d the 
photo p l a t e . 
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Becquerel a c c i d e n t a l l y 
discovered that a photo 
p l a t e was exposed by 
uranium. 

The uranium s a l t can emit 
r a d i a t i o n s that a f f e c t the 
photo p l a t e . 

II-2 Basic Knowledge of R a d i o a c t i v i t y 

*| Some atoms possess a l a r g e number of nucleons i n 
t h e i r nucleus. These p a r t i c l e s are r e s t l e s s ( or 
unstable) as they are confined i n a small region. 

The j o s t l i n g p a r t i c l e s can have a more easy s t a t e 
(or s t a b l e state) by e x p e l l i n g some of t h e i r 
neighboring p a r t i c l e s , r e s u l t i n g i n the emission 
of some i n v i s i b l e r a d i a t i o n from the nucleus. 
Those atoms are s a i d to be RADIOACTIVE. 

Large number of nucleons 
i n a small space are 
r e s t l e s s or unstable. 

Unstable atoms, which can 
a t t a i n a more s t a b l e s tat e 
a f t e r r a d i a t i o n , are 
r a d i o a c t i v e . 

The process of e m i t t i n g some p a r t i c l e s or r a d i a t i o n 
due to spontaneous s p l i t t i n g ( d i s i n t e g r a t i o n ) i s 
known as DECAY. This w i l l r e s u l t i n a new element 
which can continue, i f p o s s i b l e , t h i s process u n t i l 
a f i n a l s t a b l e state i s a t t a i n e d . A s t a b l e s t a t e 
r e f e r s to the s t " t e at which elementncan no longer 
give o f f r a d i a t i o n s . 

Decay process r e s u l t s i n 
a new element which can 
s t i l l be r a d i o a c t i v e , u n t i l 
a f i n a l s t a b l e s t a t e i s 
a t t a i n e d . 
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Lesson Three: Radiation and H a l f - L i f e (40 minutes) 

ime 
in.) I. alpha, beta and gamma r a d i a t i o n s 

A f t e r r a d i o a c t i v i t y was discovered, hundreds of 
experiments were performed to study t h e i r p r o p e r t i e s . 
S c i e n t i s t s soon i d e n t i f i e d three d i f f e r e n t kinds of 
r a d i a t i o n s : ( i ) alpha r a d i a t i o n , 

( i i ) beta (?> r a d i a t i o n and 
( i i i ) gamma V rays 

Teacher 1s Guide 

There are 3 types of 
r a d i a t i o n s : d Ii and V. 

1-1 alpha <k r a d i a t i o n 

Alpha r a d i a t i o n i s found to be groups of p a r t i c l e s 
having 2 protons and 2 neutrons i n each group. 
Since the helium nucleus i s also composed' of 2 
protons and 2 neutrons, alpha p a r t i c l e s are 
sometimes stated as He n u c l e i . Due to the 2 protons 
present, alpha p a r t i c l e s are p o s i t i v e l y charged. 
When an alpha p a r t i c l e i s emitted, the process can 
be represented s y m b o l i c a l l y by: 

A 
Z-2" f pHe^( o(- p a r t i c l e ) 

Where X i s the elemezit to emit the d p a r t i c l e , 
g e n e r a l l y c a l l e d the mother n u c l i d e , and Y i s the 
r e s i d u a l element c a l l e d the daughter nuclide. 

cC - r a d i a t i o n c o n s i s t s 
o i groups of ( 2p 4 2n), 
i d e n t i f i e d as He n u c l e i . 

4 
He, c a r r y i n g + charge. 

When an alpha p a r t i c l e 
leaves a nucleus, i t s 
Z i s l e s s by 2 and i t s 
A i s l e s s by 4. 

Note that the mother n u c l i d e a f t e r e m i t t i n g an 
alpha p a r t i c l e has i t s atomic number decreased by 
2 and the mass number l e s s by 4. (Emission of 2 p 
and 2 n) 

Example: 86 Ra — > 84 Rn 
222 ,He 4 

1-2 beta ft r a d i a t i o n 

Beta r a d i a t i o n c o n s i s t s of e l e c t r o n s . These electrons 
are not o r b i t a l e l e c t r o n s . This i s simply due to the 
change of a neutron, i n t o a proton and an e l e c t r o n . 

n > p 4 e ( ^ - p a r t i c l e ) 
The e l e c t r o n i s emitted as the beta p a r t i c l e , the 
equation i s given by 

„A .JL . .0 
7, Z+l 

v-A 0 . x 
+ _ i v 8"P a r' t ; i- c l e^ 

j3 - r a d i a t i o n i s composed] 
of e l e c t r o n s due to the 
change of a neutron to 
a proton and an electron] 
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me 
n.) The r e s i d u a l daughter n u c l i d e has an atomic number 

of Z ^ - l , due to 1 proton more. The mass number A 
has not changed as the t o t a l number of nucleons i s 
unchanged. 

„ U . „14 0 Example: -1 
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A f t e r the emission of a 
^ 3 - p a r t i c l e , the atomic 
no. Z i s increased by 1, 
the mass no* A i s unchanged. 

1-3 gamma rays 

The r a d i a t i o n does not c a r r y any charge. I t has 
a nature s i m i l a r to that of l i g h t bufe i t s eftergy 
i s m i l l i o n s of times l a r g e r . They possess wave 
p r o p e r t i e s — can be r e f l e c t e d or r e f r a c t e d , 
( d i f f r a c t or i n t e r f e r e with each other as well) 
The r a d i a t i o n t r a v e l s with the speed of l i g h t . 

jf - r a d i a t i o n i s i n f a c t 
waves--, of high energy, 
t r a v e l l i n g with the 
speed of l i g h t . 

TT. H a l f - L i f e 

I I - l In t r o d u c t i o n 

! From le s s o n 1, we know that unstable atomic n u c l e i 
are r a d i o a c t i v e . These n u c l e i may decay, or break • 
up by i t s e l f to form more s t a b l e n u c l e i with the 
emission c f r a d i a t i o n . 

The breaking up process occurs randomly. We cannot 
t e l l which nucleus w i l l decay i n a p a r t i c u l a r time. 
But i t i s true that more n u c l e i w i l l break up i f 
more unstable atoms are present. 

II-2 H a l f - L i f e ( T ± ) 
2 

15 Some r a d i o a c t i v e samples need a l o n g period to be 
converted to the s t a b l e ones and some need a few 
seconds. As an i n d i c a t i o n of the ACTIVITY or the 
power of s t i l l being a c t i v e , we measure THE TIME 
REQUIRED FOR HALF OF THE TOTAL NUMBER OF RADIO
ACTIVE NUCLEI ORIGINAL PRESENT TO BE CHANGED. 
This i s the h a l f - l i f e of the r a d i o a c t i v e element. 

Example: 

Unstable n u c l e i are 
r a d i o a c t i v e . 

N u c l e i decay randomly. 
More r a d i o a c t i v e n u c l e i 
can give more r a d i a t i o n . 

The h a l f - l i f e i s the 
time f o r h a l f of the 
number of n u c l e i to 
decay. 

HANG THE EXPONENTIAL 
DECAY CURVE PROVIDED, 

Radon, a r a d i o a c t i v e gas whose Ti_ i s 4 days, 
2 

i f we s t a r t with 256 atoms of radon, 
256 2.5"̂  

i n 4 days time, — — - 128 atoms w i l l be changed, 
l e a v i n g 128 atoms of unstable radon atoms. 

128 
i n 4 more days, —~*» = 64 atoms are again decayed, 

l e a v i n g 64 atoms s t i l l a c t i v e ; ' 
In a t o t a l p e r i o d of 16 days, 16 atoms of radon 
s t i l l remain a c t i v e . 

- 12 -
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D i f f e r e n t elements have d i f f e r e n t h a l f - l i v e s , 
some may he very long and some very short. Here 
are some examples: 

Element 
Uranium 238 
Carbon 14 
Radium 226 
Polonium 214 

H a l f - L i f e 
4.5 b i l l i o n years 
5600 years 
1620 years 
10 -4 

Teacher's Guide 

second 

Prom the graph, we see that the number of s u r v i v o r s 
becomes smaller as time passes, but i t may never . 
become zero. This i s another way of saying that 
we cannot assign any ' d e f i n i t e ' l i f e time i n which 
a l l of the o r i g i n a l atoms f o r a sample w i l l have 
decayed. 

The number of unstable 
atoms decreases as 
time passes. 

The decay law i s a r e s u l t of s t a t i s t i c a l a n a l y s i s , 
and i t i s a p p l i c a b l e to a sample c o n t a i n i n g a l a r g e 
number of r a d i o a c t i v e n u c l e i . 

I I I . ;a.rbon Dating 

O A r c h e o l o g i s t s , people who study ancient r e l i c s , 
always have i n t e r e s t to determine the age of bones 
or rocks dug from ancient tombs. I f the age of a 

•piece of ancient bone can be found, h i s t o r i a n s 
can obtain more information about the c u l t u r a l 
development at that time. 

The common method of d a t i n g makes use of Carbon-14, 
a r a d i o a c t i v e isotope of Carbon-12, which e x i s t s 
n a t u r a l l y i n very minute amounts. The h a l f - l i f e . , 
of Carbon-14 i s about 5600 years. 

A l l l i v i n g organisms, p l a n t s or a-imals, takes i n 
Carbon-14 along with carbon-12 from the surroundings. 
When the organism dies, there i s no longer any 
i n t a k e of Carbon-14 isotopes, and those that 
remain break down slowly. By measurement of the 
amount of Carbon-14 present i n a specimen, the 
length of time elapsed since the organism's death 
can be found. 

Dating i s important 
to h i s t o r i a n s and 
a r c h e o l o g i s t s . 

C-14, a r a d i o a c t i v e 
isotope of C-12, having 
Tj_ of 5600 years, i s 
2 

the element used f o r 
dating. 

Measurement of the 
amount of the 
remaining C-14 helps 
the d a t i n g of the 
specimen's age. 

( f t 
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Lesson Pour: Tracer and Atomic Energy i n Peaceful Uses 

Introdue t i o n 

Many people nowadays s t i l l have a b e l i e f that 
r a d i a t i o n s can only do harm to l i v i n g things. 
This could p o s s i b l y be due to the vast d e s t r u c t i v e 
power from atomic bombs. 

Though i t i s undeniable that r a d i a t i o n s can be 
harmful to body t i s s u e s and c e l l s , but i t can 
a l s o become h e l p f u l under c a r e f u l c o n t r o l and 
usage. The most popular a p p l i c a t i o n i s i n the 
generation of e l e c t r i c a l power. 

There are other a p p l i c a t i o n s i n r a d i o t h e r a p y — 
the treatment of cancer p a t i e n t s with r a d i a t i o n 
to k i l l cancerous c e l l s , a r c h e o l o g i C a l d a t i n g as 
described i n l a s t l esson and to serve as t r a c e r s 
i n medical and i n d u s t r i a l researches. 
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Radiation i s harmful 
due to the vast 
amount of energy 
released. 

Radiation i s d e s t r u c t i 
ve, but i t can be 
c o n s t r u c t i v e i f under 
s u i t a b l e c o n t r o l . 

A p p l i c a t i o n s i n power 
generation, r a d i o 
therapy, d a t i n g and 
t r a c e r s . 

I. Tracer i n Peaceful Uses 

1-1 P r i n c i p l e 

A score of a r t i f i c i a l r a d i o a c t i v e isotopes 
( r a d i o i s o t o p e s ) are a v a i l a b l e today f o r use i n 
i n d u s t r y and medicine. An important aspect of t h e i r 
usefulness i s that they can be traced; a detector of 

. r a d i a t i o n w i l l e a s i l y t e l l t h e i r presence anywhere, 
.even i n amounts too small to t>e v i s i b l e or found 
by simple means. 

1-2 Medical A p p l i c a t i o n s 

Radioisotopes are of. greatest value i n the diagnosis 
of human d i s o r d e r s . They help' i n many cases where 
X-rays f a l l short. For example, r a d i o a c t i v e sodium, 
i n the form of a s a l t s o l u t i o n , i s i n j e c t e d i n the 
p a t i e n t ' s arm. The isotope i s picked up by the blood 
stream and transported to the heart. The p o s i t i n n of 
the isotope can then be l o c a t e d by a detector. This 
o f f e r s a valuable means i n the r e c o g n i t i o n of 
diseases of the heart or the c i r c u l a t o r y system. 

IS-

The d e t e c t i o n of 
r a d i o i s o t o p e s allow 
the a p p l i c a t i o n of the 
t r a c i n g technique i n 
many f i e l d s . 

Detection of r a d i o 
isotopes i n j e c t e d i n t o 
bodies help i n 
d i a g n o s i s . 

'IT 



1-3 I n d u s t r i a l A p p l i c a t i o n s 

T r a c i n g small amounts of matter i s h e l p f u l i n 
a l l kinds of research i n in d u s t r y . In o i l 
r e f i n e r i e s , r a d i o i s o t o p e s can be used to t r a c e 
o i l along the p i p e l i n e s . By adding a few t r a c e r 
-atoms to the o i l , batches of d i f f e r e n t grades of 
o i l can be l a b e l l e d l i k e l e t t e r s and followed. 
Hidden leaks are e a s i l y dieovered, they are 
betrayed by the presence of r a d i o a c t i v i t y outside 
the pipes. 

Teacher's Guide 

Detection of radioisotope] 
i n o i l or water helps 
l o c a t e leakages. 

I I . Atomic Energy i n Peaceful Uses 

In r e a c t i o n s concerning n u c l i d e s , energy may be 
absorbed or released. The energy absorbed or 
re l e a s e d i n a nuclear r e a c t i o n i s a m i l l i o n or 
more than the amount of energy involved i n an 
or d i n a r y chemical r e a c t i o n . Hence t h i s property 
has made the r e a c t i o n s important i n i n d u s t r i a l 
and m i l i t a r y a p p l i c a t i o n s . 

F i s s i o n — the heavy metal uranium i s a mixture of 
2 isotopes of which U Uranium-235, i s the 

y 2 

most important. Some atoms of U-235 decay n a t u r a l l y , 
e m i t t i n g high-speed neutrons. 
When one of these neutrons h i t s the nucleus of a 
neighboring U-235 atom, i t may break i n t o two n e a r l y 

144 90 
equal r a d i o a c t i v e n u c l e i , Ba and Kr , together 
with two or more neutrons. 

92 U 235 0' 56 Ba 
144 

36 Kr 
90 2 

Large amount of 
energy i s involved i n 
nuclear r e a c t i o n s . 

U-235 may decay by 
l i b e r a t i o n of high 
speed neutrons 

235 
When the n h i t s an U,, 
atom, the atom w i l l be • 
s p l i t t e d with f u r t h e r 
l i b e r a t i o n of n. 

0 

The breaking up process r e s u l t s i n the l i b e r a t i o n 
of a great amount of energy i n the form of heat. 
The neutrons emitted i n the r e a c t i o n may s p l i t other 
U-235 n u c l e i , and so a chain r e a c t i o n i s set up, 
r e s u l t i n g i n a continuous l i b e r a t i o n of energy. 

The energy released i s used to heat up c i r c u l a t i n g 
c o l d water i n t o steam, which i s used to generate 
e l e c t r i c i t y a f t e r passing some mechanical devices. 

Energy i s also released 
i n the s p l i t t i n g process. 
The s p l i t t i n g continues 
by a chain r e a c t i o n . 

The energy released Lis 
used to generate e l e c t r i c 
- i t y . 
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96 +FOOTNOTE LEAVING 2 LINES FOOTNOTE 
96 2)1 During the study (Section 3.5) , one student i n the CS gcoup 
96 dropped out from s c h o o l . 

2139 
2140 
2141 

95 2>2 Since not a l l the students s a t f o r the S.S. E.E., only 126 
96 students (8 5 of ACS and 41 of CS group) possessed r e s u l t s on 
96 c h o i c e of school and 5. S.E.E. . 



Assessment One (15 minutes) 

1. The b a s i c i d e a of the Rutherford-Bohr Model i s that 

(1) 
(2) 
(3) £5» 
(5) 

the.atom has some p o s i t i v e l y charged matter, 
the atom i s formed by a cloud of e l e c t r o n s , 
the nucleus has e l e c t r o n s i n s i d e . 
the atom has a s t r u c t u r e s i m i l a r to th a t of the s o l a r system, 
the e l e c t r o n s are moving i n changing o r b i t s , 

2 . A c c o r d i n g to J . J . Thomson, 
(1) 
(D 

(3) 
(^) 
(5) 

atoms cannot be d i v i d e d i n t o s m a l l e r p a r t s . 
an atom i s a n e u t r a l Sphere c o n s i s t i n g of some p o s i t i v e l y 
charged, matter with e l e c t r o n s embedded, i n i t . 
i n s i d e an atom, there w i l l be a nucleus with e l e c t r o n s a l l around, 
e l e c t r o n s are l o c a t e d i n s i d e the nucleus, 
alpha p a r t i c l e s come out from the nucleus. 

3- The number of protons i n the nucleus of an atom i s c a l l e d 

(1) 

(5) 

the mass number 
the atomic number 
the isotope" number 
the i o n i z a t i o n number 
the n u c l e a r weight 

The.smallest u n i t of the element that can e x i s t by i t 
r e t a i n the same q u a l i t y as the element i s c a l l e d a/an 

s e l f and 

(1 ) atom 
molecule 

(3) elementary p a r t i c l e 
( 4 ) e l e c t r o n 
(5) nucleus 

Uranium was f i r s t d i s c o v e r e d as a r a d i o a c t i v e element by o b s e r v i n g 
i t s a c t i o n i n 
j)) a f f e c t i n g a covered photographic p l a t e . 

(2.) producing counts on a d e t e c t o r . 
(3) making • t r a c k s i n a cloud chamber. 
( 4 ) e x p l o d i n g a bomb. 
(5) speeding up 'a chemical r e a c t i o n . 

6 , - 7 r e f e r to F i g u r e 1, a r e p r e s e n t a t i o n of Bohr Atom. 

X and Y are r e s p e c t i v e l y 
(1) proton and neutron. 
(2) e l e c t r o n and proton. 

((3)) nucleus and e l e c t r o n . 
(H ) e l e c t r o n and n u c l e u s . 
(5) neutron and e l e c t r o n . 

v ̂  _ _ $ 

7 . X i s composed of 
(1 ) protons only 
(2) neutrons only 

( Q ) ) protons and neutrons 
(k) neutrons and e l e c t r o n s 
(5) protons, neutrons and e l e c t r o n s 

- 8 -



8. An e l e c t r o n from a hydrogen atom 
^} i s i d e n t i c a l to an e l e c t r o n from another hydrogen atom. 
(2) has a g r e a t e r mass than an e l e c t r o n from an oxygen atom. 
(3) i s l a r g e r than an e l e c t r o n from an helium atom, 
(k) has a g r e a t e r charge than an e l e c t r o n from an n i t r o g e n atom. 
(5) i s l i g h t e r than an e l e c t r o n from an c h l o r i n e atom. 

The weakness of the J . J . Thomson Model i s that 
(1) the t o t a l charge of e l e c t r o n s i s i n c o r r e c t . 
(2) the s i z e of the atoms i s i n c o r r e c t , 

the shape of the atom i s i n c o r r e c t . 
Vh) each e l e c t r o n i s surrounded by about the same amount of 

the other matter. 
(5) the number of e l e c t r o n s i s equal t o the number of the other 

^ a r t i c l e s . 

10. U s i r i K t h e common c o n v e n t i o n , t h e e l e m e n t „.,X " h a s 

(1) 21 protons and 66 e l e c t r o n s 
(2) 21 neutrons and 45 protons 
(3) 21 neutrons and ?.h protons 
(h) 21 protons and '45 neutrons 
(3)) 21 protons and 2'i- neutrons 

21' 

11. The f o l l o w i n g t a b l e shows four n u c l e i P, Q, R and S with t h e i r 
mass numbers and atomic numbers: 

Nucleus Mass Number Atomic Number 
I . P 20 9 
I I . Q 20 10 ' 
I I I . R 21 10 
IV. S 22 10 ' 

Which of the above i s / a r e the i s o t o p e ( s ) of an element having 
a mass number 20 and an atomic naimber 10? 

(1) 1, I I I and IV only 
(2) I and I I I only 
(3) II and IV only 
(k) I andlV only 
'(̂ ~5} I I I and IV only 

12. A beam passes between two p a r a l l e l p l a t e s i s d e f l e c t e d as shown. 
From the p i c t u r e , we can t e l l that the beam i s composed of t) e l e c t r o n s 

) protons 
(3) neutrons 
(4) gamma p a r t i c l e s 
(5) alpha p a r t i c l e s 

13. When a. very fast, moving proton P approaches a s t a t i o n a r y nucleus S, 
the path of P i s l i k e l y to be 

(1) 1 p ^ V 

(2) II 
(3) H I 
( M IV 

V 

_ Q _ 



Assessment Two (20 minutes) 

> 1;i;i f The symbol g-fle- may be used for an <C - p a r t i c l e because 
(1) i t has 2 electrons and hnucleons, . 
(2) i t has 2 • protons 4 '.' ne^rph<£.'.. :>, •• 
(3) i t has 2'^aeutrbnB't.^n'd; V'prb'tpn^J,, ;. 

•v:...,o Q b : ' i t h a s p r o t o n s ' ami 2i; neutrons,'.' 
(5): i t has 2-iiectrdhs'and 2 protons 

2. B i o l o g i s t s are tryin g to fi n d out more about the m e t a b o l i s m ^ plants 
and animals through the use of : : T i • 

(1) high-energy p a r t i c l e accelerators r 
£|p> r a d i o i s o t o p i c tracers 
(3) high power microscope 
(^) X-rays 
(5) ot-decay ^ - - - v ; ^ ^ , ' ^ . -

Of the three common types of radiations, namely alpha « beta and 
gamma „ froa radioactive sources, e l e c t r i c charge i s carried by, 

( 1 ) and Y only '."•-) 
(.2) and Yonly '! . O 
(f^) c6 and y5 only - "$) L j ! ... 
($) p only "5 '•••v; ( ? ) 
(5) <c only ' r 

. fT,he .main .reason why .a ̂ neutron t l i l i penetrate a-nucleus more rVadfily than 
"'*a-J'proton i s that the neutron" i s ,. 
(1) s l i g h t l y more massive ?,; 
(2) moving faster 
( 3 ) moving slower c".;< '• ('*•> 

/jT) uncharged ('f.'; 
.4mâ fact'«d-.--by nuclear forces 

A l l EXCEPT ONE of/the following statements are' ,-;true...oWhicli s&n&^i&^e 
exception 1 _ / . f.c- -»)»«*siun 

V(1) Radioactivity i s a natural c h a r a c t e r i s t i c *>f some; elements. . . . . "^.^ 
'(2) Radioactivity'isotopes can. be produced a f t i f i c a l l y ;$f $ _;la^pr«iki>ry 
>(3) Radioactive isotopes decay by the emission of p a r t i c l e ^ frpm^"the nuclei 

A l l isotopes are radioactive • ' 
A3) There i s a wide yariey of decay rates for radioactive;..elea'e&t&i ';• 

r / r 227 
°* When the'nucleus becomes g^Ac , i t has undergone 

an fit i-decay 
•. -(2). -a-•~-'-A..i*̂ e-câ .;: 

X'j '̂k-'- -V'-decay "' 
\k) a c o l l i s i o n with neutrons 
(5) a capture of 1 aeutron and then a release of 1 proton. 

radlbac'Vive "atori emits A;;i5:;flrpatf1^blev What happena tp the pass 
number of the a-Sots ? • • I • a,v;s::'. . r'" '^'r. 

(1) It increases by 1 .. '••-• 
^ ) It remains unchanged ' • 
(3) It decreases by 1 L- ; • 
(If) It decreases by 2 
(5) It decreases by k 



8. The half-lif£;•••of a certain radioactive isotope i s 3 seconds* Starting 
with N active" atoms? 
Io there w i l l be N/8 active atoms remained after 9 seconds ' 
l i e there w i l l be N/16 active atoms remained a f t e r ^ l 8 seconds* / 
I I I , three-quarters of the active atoms w i l l ha*e^^cay@4 after 6 seconds^ 
IV, there w i l l be N/32 active atoms remaining after 21 ©econds<X 

V/hich of the above statements is/are correct ? 
I only _•_ 
II only 
III only 
I, II and IV only 

( 2 ) 
(3) 
(h) 

(5) I. I I , III and IV 

An unstable element X decays into a stable element Y with a half«=life of 
3 days* On 1 st March, a piece of X has a mass of 10 g 0 What w i l l be the 

masses"tff X and 1 6 days l a t e r ? 

(1) 
( 2 ) 
(3) 

<& 
(5) 

M a s s o f X ; Mass of Y 
5 

1 0 
0 

2 . 5 
? o5 

5 g 
0 g 

1 0 
7.5 
2 » 5 

235 
10, When a chain reaction takes place i n U , 
?i '* Tiwb parts during f i s s i o n and also releases 

one neutron and one proton 
£2) one proton 
(j) one neutron 

more than 1 neutron 
more than 1 proton 

11 *,The:age of an old: tree -is found by burning the 
tree ashes and counting the 
number of radioactive 
nuclei i s detected' to be 8 millions* 

V';':Fr6m:; the ddcay gr&ph of C-I^f 'given 
on the l e f t s .he age of the old 
tree being tested i s found to be 
( 1 ) 5.«600 years 
( 2 ) 1 1 , 2 0 0 years 
( 3 ) 1 6 J 8 0 0 years 

Z2A00 years • 
( 5 ) 2 , 8 0 0 years 

each nucleus breaks into 

[ Number of- radioactive huch'i 

G* miff/on*') 

if H*6 «fc S«Q 

(1) X of h a l f - l i f e 1 0 seconds 
Y of h a l f - l i f e 1 hour 

|^ 2 of h a l f - l i f e 1 0 days 
%) P of h a l f - l i f e 1 year 

( 5 ) Q of h a l f - M f * 1 0 years 



13. An atom with mass number A and atomic number 2 decays i a athree stages by the 
emission otf\;an/'<*. - p a r t i c l e , - a j5 - particle'•and'"ia; aec6hd_^^^jct^cXp.» It 

_ then, j>ec?agss.,jtn, isotope of the same element wit-lr 'vase 'nwlbes^t:/'* 

( 1 ) unchanged : 

(2) ejquale A 1 
(3) equals A. - 2 , 
(4) -equals -VA » 3 ' , - : ' f K , ' v ' 

ĵ Y equals A - 4 •:•} . 

Ilj. ^hich of Ah© following might be the products of the f i s s i o n pf a nucleus 

15. 

of 
92 u 

2J5 after; the nucleus has absorbed a neutron ? 

.0 „ k „ 232 
( 1 ) ~1e * 2 H e + Q1 P a 

-,,209 _ _ h „ 1 
to) 8 2 P b + 5 2 H e * 7 0 n " 

„e + __Np 

(where 

and 

0 represents an electron 

Q n represents a neutron Ol-

Imagine that a new isotope of lithium (Li) with itomic number 3 and m^ss 
number 5 has been discoveredamong the radiations emitted from "" "".\ 
radioactive plutonium (Pu). Which one of) the following-nuclear equations 
corre c t l y describe i t s emission from a < , 

P u 239 nucleus ? 

1 V oA^ • 
(2) Q kP« 

239 
9V 

(3) 9 k Pu 
239 

(*) 9 ^ ^ 

(5) 9 i , P u ^ 9 

H> ^ L i ^ g ? B i r H H x 

- ^ L i 5 * 9 1 P a 2 W ^ 
3 

7 \ 89A<1 
236 

91 
P a » ^ 

Questions 16 - 17 

A radium source that emits oL , 6 and t 
radiations simultaneously i s put i n an 
evacuated box. The radiation coming from 
the samll lead cavity then forms a narrow 
beam which pastBjee;j3e*ween- twô  charged 
metal plates. ̂ s^pwn>:iiv^the diagram* 
When the photographic piat« ; ,is developed* 
3 spots l a b e l l e d P, Q and R are obtained. 

! • t 

i« i 

16.Which are the radiations responsible for each of the 'spot's/,?',-' 

(3) 

<5) 

Spot P *JM°X$ ... Spot 
•^k.::'3 J-

y A. 
A Y 

<& fi «6 



17. i r more-positive charge i s put on the positive plate and more negative i 
charge on the negative plate, what will happen to the spots ? n 6 g a t i v e | 

Spot P 
(1) s h i f t's more .to- £ke 

ri g h t 
(2) s h i f t s s l i g h t l y to 

the right 
/tjj$y s h i f t s more to the 

l e f t 
(J*) s h i f t s s l i g h t l y to 

the right 
(5) s h i f t s more to the 

l e f t 

Spot Q 
s h i f t s to the l e f t 

remains unchanged 

remains unchanged 

s h i f t s to the 
right 

s h i f t s to the 
right 

Spot K 
s h i f t s more to the right 

s h i f t s s l i g h t l y - t o the 
l e f t 

s h i f t s more to the right 

s h i f t s mors to the right 

s h i f t s s l i g h t l y to the 
l e f t 

Questions 18 - 'i9 

An analogy has been drawn between the decay rate . i n a radioactive decay _anj, 
the flow of water through the system,, In a radioactive sample, the'decay rate 
....(.Ju-@-o--the rate of breaking down of unstable atoms) i s proportional to the , 
number of unstable atoms present. S i m i l a r l y , the rats of water flow i s also 
proportional to the height of the water l e v e l above the outlet, 

P 5 ^ ^ j . 

The diagrams above shows tanks of different cross-sectional areas and are a l l drained by i d e n t i c a l c a p i l l a r y tubes. 

8. The h a l f - l i f e period of the water i n tank Q -would be 
Ia half of the time spent by a water molecule inside Q's c a p i l l a r y tube 

I I . y the time taken for the water l e v e l to f a l l to h a l f o f i * s o r i g i n a l value 
I I I . half of the time required to drain a l l 'the:water i n the tank 
( 1 ) Only I i s correct 

<Xz) Only II i s £:crrect 
( 3 ) Only III i s correct 
(4) Only I and I I I are.correct 
(5) Only II and III are correct 

In-this analogy, the height of the water l e v e l corresponds to the 
number of unstable atoms, while the rats of water flow corresponds 
to the rate o f decay. This analogy i s not a good analogy because 
I*, t h e . h a l f - l i f e of the tanks are d i f f e r e n t even i f the i n i t i a l heights 

of the water l e v e l s are the same -
Il„ the hal f - l i f e . . o f the tank does not only depend oh'the height of 

/ the i n i t i a l water l e v e l but also on the .cross-sectional area 
III» the c a p i l l a r y tube where the water flowsout i s too small so that 

the h a l f - l i f e i s too long. 
Which of the above 
(1) 1 only 
(2) II only 
(*\ I I and III only 
/jiry I and II only 
C5) III only 

reasons is/are correct '.? 
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2142 
2143 
.2JA.4. 
2145 
2146 
2147 

96 
95 
3A. 
95 
96 
96 

)1 For S. S. E. E. - ^ r e s u l t s , students r e c e i v e d c l a s s i f i c a t i o n 
grades 1, 2, 3, etc.-^as an i n d i c a t i o n of t'tiair standard i n that 
s u b j e c t area, ft s m a l l e r grade, nlimber means a bet t e r r e s u l t 
Jgrade 1 i s the best) i n that s u b j e c t area, 
i n Table 4. ,1). 
i footend  

{Note t h i s f a c t 

LIBB&RY: MACRO "FOOTEND" DEFINED FRO0 "JON:KACLIB(3300)» 
2147 96 *GO GO 

2148 97 • SET PB = * ) 1 2 r i 2 • DEFINED 1 PB J 
2148 97 • SET LB = • )LBI2 • DEFINED |LB| 
2148 97 • GO GO 

2190 99 • SET PB = » ) ! 2 r i 1 • DEFINED \ PB | 
2190 99 • SET LR = » )LBI1 » DEFINED ILBJ 
2190 99 • GO GO 

2191 99 • SET pa = * ) 1 2 r i 2 • DEFINED IPBI 
2191 99 • SET LB = « )LBI2 • DEFIN ED |LR| 
2191 99 • GO GO 

2219 103 • SET PB = • ) 1 2 r i 2 • DEFINED IPBJ 
2219 1 03 •SET LB = 1 ) IB 1.2 • DEFINED |LR| 
2219 100 • GO GO 

2242 102 • SET PB = • ) 1 2 r i 2 * DEFINED IPBI 
2242 102 • SET LB = » )LBI2 • DEFINED ILRJ 
2242 102 • GO GO 

2312 105 • SET PB = • ) l 2 r i 1 • DEFINED *PBi 
2312 105 • SET LB = * )LHI1 * DEFINED |LH| 
2312 105 • GO GO 

2322 1 05 •FOOTNOTE LEAVING 2 LINES FOOTNOTE 
2323 105 D e t a i l s of the program can be obtained f r o n the Computer Centre, 
2324 1 05 the U n i v e r s i t y o f B r i t i s h Columbia., 
2325 1 05 J Footend 
2325 105 • GO GO 

2334 1 05 •FOOTNOTE LEAVING 2 LINES FOOTNOTE 
2335 106 The c u t o f f v a l u a , corresponding roughly t o the value of F1,60 at 
2336 1 06 the 0.05 l e v e l of s i g n i f i c a n c e , was used i a the a n a l y s i s . A l l 
2337 105 v a r i a b l e s a s s o c i a t e d with F-value l e s s than the c u t o f f value 
2338 1 06 of 4.00 were not entered i n t o the eguation. 
23 39 105 |footend 
2339 106 • GO GO 

2 344 
2 345" 
2346 
2347 

106 
105 
106 
106 

•FOOTNOTE LEAVING 2 LINES FOOTNOTE 
Independent v a r i a b l e s not l i s t a d i n Table 4.11 i n d i c a t e d that 
they were not s i g n i f i c a n t i n e x p l a i n i n g a s u b s t a n t i a l variance 
of p h y s i c s achievement.  



FORM k ENGLISH TEST I 

LISTENING COMPREHENSION 

Time—'fO minutes 

In t h i s section of the t e s t , you w i l l have an opportunity to demonstrate your 
a b i l i t y to understand spoken English. There are three parts to t h i s section^ N

: * 
with s p e c i a l - d i r e c t i o n s for each part. 

PART A 
DIRECTIONS: There are two kinds of problems i n Part A. One kind i s answering . 
a short question; the other i s understanding a short statement.,, These questions 
and statements w i l l be spoken just one time. They w i l l not be written out f o r 
you, so you w i l l have to l i s t e n c a r e f u l l y i n order to understand what the 
speaker says. 
When you hear a question, read the four possible answers i n your t e s t book and 
decide which one would be the best answer, to the question you have heard. : Then, 
on your answer sheet, f i n d the number of the problem and f i l l i n (blacken) the' 
space that corresponds to the l e t t e r of the answer you have chosen. 

Look at Example I. Sample Answer 
You w i l l hear: When did Tom come here? (A) (B) (C) (D) 

You w i l l read: (A) By t a x i . 
(B) Yes, he did. 
(C) To study h i s t o r y . 
(D) Last night. 

The best answer to the question, "When did Tom come here?" i s (D), "Last night." 
Therefore, you should choose answer (D). , • ' 
Then you hear a statement, read the four sentences i n your test book and decide 
which one best gives the meaning of the statement you have heard. Then, on your 
answer sheet, f i n d the number-of the problem and .mark your answer. 

Look at Example I I . Sample Answer 
You w i l l hear:. James relaxed with a sigh of ' (A) (B) (C) (D) 

r e l i e f when he heard the news. 
You w i l l read: (A) The news was very disappointing. 

(B) The news made James very sad, 
(C) The news was better than expected* 
(D) • The news made James extremely nervous. 

Sentence (C), "The news was better than expected," i s closest i n meaning to the 
sentence "James relaxed with a sigh of r e l i e f when he heard the 
news." Therefore you should choose answer (C). 

PART A 

1. (A) He's studying. 
(B) H'e spends more time teaching.. 
(C) He studies longer than I do. 
(D) I study more time than he does. 

2. (A) Henry's a baker. 
(B) Henry's a drummer. ; 
(C) Henry's at the door. ' : 
(D) Henry's a batter. 

3. (A) She i s a banker.. 
(B) She i s a merchant. 
(C) . She i s a teacher. - • 
(D) She i s a chemist. 

k. (A) The magazines are i n the basket.' ' ' 
(B) The magazines are on the f l o o r , 
(C) The magazines are on the t a b l e . 
^(D) This i s about f u r n i t u r e . 
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5 . (A) I l i k e monkeys but not l i o n s . 
[B) I l i k e cats but not l i o n s . • 
[C) I l i k e l i o n s but not cats. 
[D) I l i k e l i o n s but not monkeys..', 

6. (A) I t ' s only eleven o'clock. 
'B) I t ' s -.time: for lunch > \ . • . , • 
[C) Our. lunch time i s ten o'clock. . 
[D) I'm hungry but i t ' s too early for lunch. 

7. (A) The blue car i s not worth buying. { 

[B) The green car i s expensive. . -. 
'C) -Both cars:-.are .expensive. •; : •• • . •' -
• P). .The .green'car i s cheaper -than the blue car. 

8. (A) She arrxvod at 11.:Q0; '. ' ' • "' ' v ... 
[B) She arrived'at'11 r30;' ; " - " : ' ; ' ' "'" 
[C) She arrived at 12:00. " 
;D) She.arrived-at 12:30* 

9 . (A) ..The two; g i r l s are standing there. 
[B) They're not r e l a t i v e s . • • .< 
[C) The twb g i r l s are r e l a t i v e s . ;' . ' 
[D) . .They are sisters,, • ; 

10. (A) Dorothy was l a t e for the t r a i n . , ' 
(B) Dorothy was t r y i n g to catch the t r a i n . ' ' 
[C) The t r a i n had l e f t before Dorothy came. 
'D) Dorothy made them la t e f o r the t r a i n . 

11. (A) Bob always makes g i r l s nervous. 
[B) The g i r l s before Bob are always nervous. 
'C) G i r l s always make Bob. nervous. - • / 
;D) Both the g i r l and Bob are nervous:. - "•'•'• 

12.. (A) We'-re- on : d i e t , . ,',-:.•,-• 
'B) We eat more, than we.usually do,. 
[C) We don'*t eat very much,, for we take vitamin p i l l s . 
!D)../It is.-important to care for the balance of our d i e t . 

13. (A). Ten days:ago., the people were t r y i n g to leave the town. 
[B) The flood made f i f t y f a m i l i e s homeless. 
Ĉ) 1 was by the r i v e r . t e n days ago. 
[D) The r i v e r was situated near the town. 

1^. (A) They went on honeymoon ri g h t away. 
[B) They did; go.cn honeymoon immediately a f t e r t h e i r wedding. 
[C) .. They spent a. week having honeymoon. 
!p)', They went on t h e i r honeymoon a .week a f t e r t h e i r wedding. 

15* (A) Jean was too busy..to go shopping. 
'B) Jean's s i s t e r has no time to buy dresses. 
[C) Jean and her s i s t e r have a l o t of-time to spend. 
[D) Jean wasn't a good buyer of dresses l i k e her s i s t e r . 

16. (A) The monkey made fun of Laura. . , .. , .-, 
[B) Lauro.'s monkey couldn't dance. 
[C) Her monkey made funny faces. 
[D) The monkey danced and laughed. . 

17. (A) She decides to stop smoking, because cigarettes are harmful. 
(B) She's a f r a i d of gaining weight i f she quits, smoking. 
[C) She doesn't l i k e to gain weight. 
D̂) She's not aware of the consequences of smoking. 

18. (A) Mr. Scott didn't come. .. . 
[B) Mr, Scott attended tho meeting. • : 

[C) Mr. Scott almost attended a l l meetings. 
!D) Mr, Scott was l a t e f o r the meeting... 

19. (A) Nobody was missing, • ' 1 '• '• . 
'B) Several people were missing. '* '.-
[0) One person couldn't be found. - ' 
'D) Several people couldn't be found. 

http://go.cn
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20. (A) He l e f t after he got a l l the answers. .' 
(B) He l e f t as soon as he asked him a l l the questions.- •/, .; 
(C) Nobody answers Eddie *s questions. 
(D) He l e f t after.he answered a l l the questions. 

PART B 
DIRECTIONS; In Part B you w i l l hear fifteen short conversations between two 
speakers. At the end of each conversation, a third voice w i l l ask a question 
about what was said. The question w i l l be spoken just one time. After you hear 
a conversation and the question about i t , read the four possible answers and 
decide which one would be the best answer to the question you have heard. Then, 
on your answer sheet, find the number of the problem and mark your answer. 

Look at Example III. 
You w i l l hear: 

"'(man) 

(woman) 

(third voice) 
You w i l l read: 

Hello, Mary. This i s Mr. Smith at the office. Is  
B i l l feeling any better today? 
Oh, yes.,,Mr. Smith. He's feeling much better now>  
But -the-doctor says h e ' l l have to stay i n bed'until 
Monday. . : 
Where i s ' B i l l now? 
(A) At the office. 
(B) On his way to work, 
(C) Home in bed. 
(D) Away on vacation. 

Sample Answer 
(A) (B) (G) (D) 

From the conversation, we know that B i l l i s sick and w i l l have to remain in bed 
u n t i l Monday. The best answer, then, is^(C), "Home i n bed." Therefore, you 
should choose answer (C). 

21. 

22. 

23. 

2k. 

(A 
(B 
(C 
(D 
(A 
(B 
(C 
(D 
(A 
(B 
(C 
(D 
(A 
(B 
(C 
(D 

-25. (A 
(B 
(C 
(D 

26. (A 
•* ' (B 

(C 
(D 

27. (A: 
" (B 

(c 
(D 

PART B 
At the department store 
At the church 
In the garden 
At the grocery 
He doesn't have any money to buy the lamp 
He has a lot of money to buy the lamp 
If he lends her money, she w i l l buy the lamp 
If she lends him money, he can buy the lamp. 
Repairman ' . 
Taxi driver 
Salesman 
Car dealer. 
10 A.M. 
12 A.M. 
2 P.M. 
k P.M. 

He's, going to find an apartment 
He's helping his brother look for an apartment 
He already found, an apartment •:. 
He's looking for an apartment with a g i r l . 
The big parties are more impersonal- than•small ones. 
She like big parties better 
She likes small parties 
The party i s nonsense. 
He i s satisfied with driving from his home, to work-. 
The distance i s about 20 miles 
The road i s good but there's a lot of t r a f f i c 
He lives very far from his work. •: 
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28. (A) The temperature dropped below freezing 
(B) I t was mildly cold i n the early winter l a s t year , 
(C) I t was very co l d ' 
(D) I t was very cold during X'mas time. 

2 9 . (A) 50<Z 
(B) $ 2 . 0 0 
(C) S2.50 . 
(D) -S3.00 .• • 

30. ' (A) $19,500 • . 
(B) $26,000 • • 
(C) $25,000 y • " • . ' • ' • • . 
(D) $ 4 0 , C C 0 • • ' 

31. (A) The story was good ' 
(B) The movie was good ' . ' • . ,. 
(C) Reading' novels i s more entertaining 
(D) The photography was good. 

32. (A) Children have already l e f t f o r t h e i r grandmother's home 
(B) Children w i l l " l e a v e for t h e i r grandmother's home 
(C) Children w i l l leave for t h e i r grandmother's a f t e r school 
(D) Children w i l l play with t h e i r grandmother i n the school. 

33. (A) She's careless 
(B) She l i k e s George very much , 
(C) She's not concerned with George's health ^ 
(D) She doesn't care what George said. 

3^. (A) He hears w e l l 
(B) He hears poorly 
(C) He's deaf ' - ! r 
(D) He's dead. • . •• 

35. (A) There's another cat 
(B) He never loosens the dog < 
(C) She has mistaken i t for h i s dog • • .. . 
(D) The dog l i k e s to walk on the leash. 

PART C 
36. (A) Declined 

(B) Depleted 
(C) Limited 
(D) Unlimited. 

37. (A) Because i t i s important for food resources 
(B) Because the great f i s h e r i e s are to be exhausted 
(C) Because the noted b i o l o g i s t i n s i s t e d on i t 
(D) Because fishes are fewer than Indian Tigers. 

3 8 . (A) Europe and Asia ,• 
(B) The whole world ' _ - . 
(C) Asia and America 
(D) America. 

39. ' A ) The land and the a i r 
'.B) Important specie's for conservation' 
'C) Indian Tigers and the American Eagle ' 
(j) The African Elephant. . • 

^0. (A, The Indian T i g e r and the American Eagle are important 
(B) None of the great sea f i s h e r i e s are to' be exhausted 
(C) Tish supply has no e f f e c t s on people ' 
(D) Sea resources are important to people. 

^1. (A) The .resources of the sea were unlimited . . . 
(B) The threats to Animals and Birds 
(C) Sea 'resources w i l l continue as important food supplies 
CD) We mut1-. love f i s h e s . 
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k2. (A) P a r i s 
(B) Copenhagen 
(C) New Y o r k 
(D) London. 

^3. (A) 1 
(B) 2 
(C) 3 
(D) Never. 

Mf. (A) London and P a r i s 
(B) U.S.A. 
(C) P a r i s 
(D) P a r i s and Copenhagen. 

1+5. (A) The N a t u r a l Gas Company 
(B) F u e l S h o r t a g e 
(C) The Gas I n d u s t r i e s 
(D) A warm w i n t e r . 

k6. (A) I t was ver y c o l d 
(B) I t had snows 
(C) I t was a l i t t l e c o l d 
(D) I t was u n u s u a l l y warm. 

47. (A) C u r i o s i t y about canned sea fo o d 
(B.) S i n c e r i t y and P e r s u a s i o n 
(C) Anger about canned sea food 
(D) O r d e r i n g canned s e a food. 

48. (A) T o x i c and p o i s o n 
• (B) A c l e a r c r y s t a l l i n e s u b s t a n c e 
(C) C h i p s of, g l a s s 
(D) Sea f o o d . 

49. (A) B o i l them i n water 
(B) B o i l them i n warm v i n e g a r 
(C) Throw them away 
(D) Eat them; 

50. (A) Complain t o the F e d e r a l Food and Drug A d m i n i s t r a t i o n 
(B) Ask f o r r e f u n d i n g of your money from t h e canner 
(C) P l a c e them i n v i n e g a r f o r a few minutes 
(D) L e t t h e p a r t i c l e s d i s s o l v e . 

END OF THE LISTENING COMPREHENSION 
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1. "Elizabeth borrowed the book.a month ago." 
"Then she should i t by now*" / 
(A) to f i n i s h (B) have fi n i s h e d 
(C) f i n i s h . . . .(D) • had f i n i s h e d 

2.. "Are those men i n the blue uniforms policemen?" 
•."Oh, no; they're ." 

(.A) bus d r i v e r s ' (B) buses d r i v e r s 
(C) bus d r i v e r (D) buses d r i v e r 

3. "I'm. very t i r e d . " 
"We r e a l l y should-stop: and go to bed." 
(A) to study ' (B) from studying 
(C) of studying (D) studying. 

k, "I l i k e Mary's parents very much." 

(A) So I do (B) I so do 
(C) So do I (D) I do so . • -

5. '"That's a b e a u t i f u l table c l o t h . " 
"Yes, but i t ' s not for t h i s t a b l e . " 
(A) nearly enough long < • • (B) nearly so long 
(C) nearly long.enough -(D) so nearly long 

6. "How did you get your car out of the d i t c h ? " 
" i t . " 
(A) Push (B) Having pushed 
(C) From pushing (D) By pushing 

7. ''I got twenty-five problems wrong on that maths test l a s t week." 
"Well, take your time on. t h i s one and y o u ' l l probably make mistakes." 
(A) not much • (B) fewer 
(C) l e s s e r ' (D) very l i t t l e 

8.. "How many from your team entered the .contest?" 
" but one." 
(A) A l l (B) 'Any 
•(C) Some (D) Many _ 

9.. "I can't see the blackboard very w e l l . " 
"Perhaps you need ." 
(A) to examine your eyes (B) to have your eyes examined 
(C) . to have examined your eyes (D) to be examined your eyes 

10. " I l i k e your new typewriter very much." 
"I bought i t because i t was . • yours." 

(A) l i k e . ' ( B ) s i m i l a r of . 

(C) l i k e as (D). as 
11. •"Will the committee meet during vacation?" 

"No, I suggested that•a'meeting at some other time." 

(A) holds (B) i s holding 

•(C) be held" ' (D) hold^ 
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12. "How did C a r l get the nickname of 'Quacker.'?" t 

"Because he ducks when he was a c h i l d . " 

(A) had been i m i t a t i n g - (B) has-imitated 
(C) was i m i t a t i n g (D) used to imitate 

13« "Wasn't Joan supposed t o be here by now?" 
"Dcn't worry'. S h e ' l l be. here twenty minutes." 
(A) by at l e a s t ' (B) around 
(C) at nearly . (D) i n about '• 

1̂ -. "I wonder how old Mrs. 'Clark i s . " 
"She won't t e l l her age, and , V ' ' 

(A) so won't her s i s t e r (B) her s i s t e r won't* too^ 
(C) neither w i l l her s i s t e r - (D) e i t h e r won't her s i s t e r 

15. "Mr. Smith said we could r i d e to Miami with him." 
''Are you going to take advantage h i s offer?'.' 
(A) of (B) with. 
(C) by (D) to 

16. "Won't you have more meat?" 
"No, thanks. I've had 
(A) beyond 
'(C) greater than 

; "enough already." 
(B) more than 
(D) plenty 

17. "Where would your grandfather l i v e i f he r e t i r e d ? " 
"He'd have a l i t t l e place beside the water i f he _ 
(A) could have afforded 
(C)' could afford 

18. " W i l l the c h i l d recover?" 
"Right now, there's ,no way ." 
(A) for knowing (B) 
(C) ; of 'knowing (D) 

i t . ' 
(B) would afford 

(D) would have afforded 

to have known 
to be known 

19. "Do you want to see my-driver's l i c e n s e or my passport? 
"Oh, ." 
(A) either does well (B) 
(C) each one i s good (D) 

2 0 . "Have you gone to see the doctor?" 
"No, but ." 

e i t h e r one w i l l do 
each w i l l be f i n e 

(A) I go (B) 
(C) I go to see (D) 

21 . "Is Dave about ready?" 
"Yes, he's ." 

(A) f i n i s h e d dressing nearly (B) 
(C) nearly f i n i s h e d dressing .(D) 

22. "I l i k e toast very much." 
"That's good, because i s dry." 
(A) the most of the bread (B)' 
(C) the nearly a l l bread (D) 

I'm going to see 
I'm going to 

f i n i s h i n g nearly dressing, 
nearly f i n i s h i n g dressing 

almost whole of the bread 
almost a l l the bread 



FORM k ENGLISH TEST I I PAGE 3 

23 . " I c a n ' t i m a g i n e how t h e y c o u l d pu t on t h a t p l a y i n h i g h s c h o o l . " 

"They chose t h e b e s t s c e n e s , ou t e v e r y t h i n g t h a t was u n s u i t a b l e . " 

(A) and were l e f t (B) l e f t 

(C) and l e a v e • (D) l e a v i n g 

2^, "M r . Vv ' i lson i s e x p e c t e d b a c k a t n o o i . " 

"Would you have h im t h e n , p l e a s e ? " 

(A) c a l l i n g me : (B) c a l l me 

(C) t o c a l l i n g me (D) c a l l e d me 

25« - " J a c k p l a y s . t h e p i a n o b e a u t i f u l l y . " 

" Y e s , h e ' s h e r e . " 

(A ) t h e most t a l e n t e d o f any s t u d e n t s 

(B) t h e more t a l e n t e d s t u d e n t t h a n any o t h e r 

(C) more t a l e n t e d t h a n any o t h e r s t u d e n t 

(D) most t a l e n t e d o f s t u d e n t s 

26. " A r e you s u r e t h e r e ' s n o t h i n g wrong w i t h t h i s r a d i o ? " 

" W e l l j a l l o r t h e p a r t s seem t o be __;" 

(A) i n w o r k i n g o r d e r (B) i n o r d e r o f w o r k i n g 

(C) i n work o r d e r (D) i n o r d e r o f work 

27* "The C a l h o u n s have j u s t moved i n t o a l a r g e r a p a r t m e n t . " 

" D i d t h e y have t o buy f o r i t ? " 

(•A) many new f u r n i t u r e (B) much hew f u r n i t u r e 

(C) many new f u r n i t u r e s (D) much new f u r n i t u r e s 

28. "What d i d you say abou t t h e lawnmower?" 

" I o b j e c t e d t o . " 

(A) i t s p r i c e so h i g h (B) i t h a s s u ch a h i g h p r i c e 

(C) i t s h i g h p r i c e (D) i t i s h i g h p r i c e d 

2 9 . "Were you e v e r a b l e t o g i v e t h e J o h n s o n s t h e message? " 

" Y e s , I f i n a l l y s u c ceeded b y . p h o n e . " 

(A) t o r e a c h i n g them (B) . o f r e a c h i n g them 

(G) t o r e a c h them (D) i n r e a c h i n g them 

3 0 . "What e x cu se d i d J o h n o f f t e r f o r h i s r u d e n e s s a t t h e commi t t ee m e e t i n g ? " 

"He d i d n ' t e ven m e n t i o n i t e x p l a i n i t . " 

(A) l e t a l o n e (B) and even n o t 

(C) o r n o t (D) a s opposed t o 

31. "The Ryans watch t e l e v i s i o n a l l t h e t i m e . " 

" do t h e T u c k e r s . " 

(A) So (B) E i t h e r 

(C) N e i t h e r (D) A l s o , 

32. " I c a n ' t u n d e r s t a n d what P e - i r r e s a y s . " 

" I know. T h a t ' s b e cau se he s peak s E n g l i s h . " 

(A) a l i t t l e . ' . (3) s u c h s m a l l , 

(C) so l i t t l e (D) v e r y s m a l l 
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33. "I'm sorry. Were you speaking to me?" 
"Yes, I was. Would you please i n t h i s room?" 
(A) not to smoke (B) not smoke 
(C) no smoking (D) no smoke 

3*f. "Did you c a l l Mr. Jackson?" 
"No, because he said he would rather not . disturbed t h i s morning." 
(A) to be . (B) being 
(C) be ' ( D ) been 

35. "Do you know Edward V/ilson?" 
"The name sounds f a m i l i a r , but I don't remember him." • •• 
(A) that I meet (3) meeting 
(C) to meet (D) of meeting 

3 6 . "Did your club dance turn out well?" 
"Yes. We made a p r o f i t . " 
(A) five-hundred-dollar (B) five-hundred-dollars 
(C) five-hundreds-dollar' (D) five-hundreds-dollars 

37. "What's the matter with that p i c t u r e on the wall?" 
" I t needs ." 
(A) straightening (B) to be straightening 
(C) straightened (D) straighten • 

38. "The market won't be open tonight." 
" I f I , I wouldn't have bothered to drive over here." 
(A) know (B) known 
(C) would know (D) had Mown 

39« "Do you have .a d i c t i o n a r y ? " 
"No, but I wish I 
(A) have ' (B) d i d 

.(C) do ' (D) have; had • •' 
hO. "Mich'ael l e f t f o r C a l i f o r n i a t h i s morning." 

"Oh, I thought h'e u n t i l next week." 
(A) won't'be going' (B) i s n ' t going 
(C) wasn't going (D) hadn't been going 

END OF PAPER 
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1. He was t h e o n l y o f t h e p l a n e c r a s h . 

(A) p o s s e s s o r ( B ) r e l i c (C) s u r v i v o r (D) f i n a l e 

2. To r e p a i r o r imp r o v e t he appea r an ce o f s o r a e t h i n g i s t o f i x i t _. 

(A) ou t ( B ) . o f f ... (C) up (D) o v e r 

3., He f o r s t e p p i n g on M a r y ' s f o o t , . 

(A) admon ished ( B ) • a p o l o g i z e d (C) r i d i c u l e d . (D) h u m i l i a t e d 

h. Because o f a engagement , J ean c o u l d n ' t a t t e n d t h e p a r t y . . 

( A) p r ema tu r e (.8) p r o l i f i c (C) p r e s c r i b e d (D) . p r i o r 

5. The l e a d e r s dec ided , t o o r g a n i z e i n o r d e r t o a r o u s e t h e members o f 

t h e i r p a r t y . 

(A) a r a l l y ( B ) a s e n s a t i o n (C) a convoy (D.) ...an e x e r c i s e 

6. H i s . and ' e x p e r i e n c e make h im an e x c e l l e n t p e r s o n f o r t h i s j o b . 

( A ) competence ( B ) comp lacency (C) compensa t i on(D- ) , . .compunct ion 

7. A new k i n d o f mach ine made t h e o l d one • 

(A) o u t r i g h t ( B ) o b s t r u c t e d (C) o u t l a n d i s h . (D) . . o b s o l e t e . 

8. To a s k someone" f o r h e i r i s t o t u r n h im.. . 

( A ) t o ( B ) f o r ' (C) on (D) by . . 

9. The b a l l o o n was •. w i t h a i r , . 

(A) i n j e c t e d 

1 0 . 

( B ) i n f u s e d (C) i n s t i l l e d 

We c a n ' t u n d e r s t a n d U n c l e G e o r g e , f o r he a l w a y s 

(A) m a s t e r s ( B ) m o l e s t s (C) numb les 

11. To a s s i s t someone w i t h s ome th i ng i s t o h e l p -hi in 

(D) i n f l a t e d 

• w h a t e v e r he s a y s . 

(D).. m u z z l e s 

(D) • ou t 

, t h o u g h we had r e a l l y 

(A) a r o u n d ( B ) on - ( C ) o v e r 

12. M r . R o b i n s o n was v e r y g r a t e f u l a n d ' t h a n k e d us 

done v e r y l i t t l e . 

(A) e m i n e n t l y ( B ) p r o f u s e l y . ( C ) . a r r o g a n t l y (D) c o m p l a c e n t l y 

13« He u s ed t h e s t i c k as a t o keep t h e window open . 

(A) p r o p ( B ) • s l o t " ( C ) c u r b (D) p l u g 

•\k. The v a s e on t h e edge o f t h e t a b l e , t h en f e l l , t o t h e f l o o r w i t h a 

c r a s h . ' 

(A) • wobb l ed ( B ) . wheed l ed (C) w a l l o w e d (D), wadd l e d 

15. You h a v e n ' t r e a l l y answered t h e q u e s t i o n , f o r what you s a i d i s n o t 

(A ) e l i g i b l e ( B ) p e r t i n e n t (C) p r o v i d e n t (D) e x p e d i t i o u s 

PART B 

16. n o t r e a l 

(A) i m a g i n a r y (3) i n c r e d i b l e (C) i n s e n s i b l e (D) unan imous 

17. t h e s t a t e o f b e i n g u n o c c u p i e d , e m p t i n e s s 

(A) s e c l u s i o n ( B ) e x i l e (C ) v a cancy (D) r e c e s s 

18. a p a r t o f s ome th i ng 

(A) c a p s u l e ( B ) c ovenan t (C) symptom . (D) segment 

19. t o make s ad 

(A) d i s t o r t ( B ) d e p l o r e (C) d e p r e s s (D) d i s d a i n 
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20. 

2 1 . 

22. 

23. 

2k. 

25. 

26. 

27. 

28. 

.29. 

30. 

31. 

32. 

33. 

3k. 

35. 

36. 

37. 

38. 

39-

4 0 . 

according to the law 
( A ) conspicuous ( E ) temperate (C) 
rap i d movement back and f o r t h - -
( A ) v i b r a t i o n • (B) acceleration(C) 
the center or •'central part' '' •. 
( A ) cube (B)' cove (C) 
warm and close f r i e n d s h i p 
( A ) piety (B) frenay •' '' (C) 
to free someone from blame or g u i l t 
( A ) absolve (B) exasperate (C) 
to confuse 
( A ) focus (B) bewilder 
to describe or depict 
( A ) ' survey (B) portray 
useless, i n e f f e c t u a l 
( A ) brazen (B) sluggish 
to bring back, to rescue 
( A ) recede (B) r e t r i e v e 
to pretend 
( A ) feign (B) fuse 
very ugly or fri g h t e n i n g 
( A ) sullen " (B)....dismal 

d i f f i c u l t to con t r o l 
( A ) unbiased' -(B) .uncanny . 
a beginner 

• (B) nominee , ' ( A ) nomad 
to force . 
(A) coerce ( 3 ) -abash 
frankness of expression, s i n c e r i t y 
( A ) conviction '(B) candor 
to demand ce r t a i n conditions 
( A ) excrete ( 3 ) invoke 

to explain, to make clear 
( A ) ' elucidate (B) i n c u l c a t e 
a d i s t r e s s i n g or'unfortunate-.situation 
( A ) hazard ( 3 ) guise'' 

returning from time to time 
( A ) repentant ' (B) recurrent 
an unexpected shock '- • .:..•' 
( A ) clang (B) bl a s t 
i n s i g n i f i c a n t , worthless: 
( A ) p a l t r y (B) minimum (C) 

( O 

(C) 

( O . 

( O 

(C) 

(C) • 

(C> 

(C) 

( O 

(C) 

(C) 

(C) 
ion 
(C) 

(C) 

.(c). 

sympathetic ( D ) 

commotion ( D ) 

core ( D ) 

intimacy (D) 

disengage (D) 

i n f e c t ( D ) 

behold . ( D ) 

dire ( D ) ; 

retrench ( D ) 

f o i l ( D ) 

. hideous ( D ) 

ungainly ( D ) 

novice ( D ) 

efface ' ( D ) 

innuendo ( D ) 

postulate ( D ) 

i n f i l t r a t e . ( D ) 

p l i g h t ( D ) 

recessive ( D ) 

J o l t . (D) 

stunted ( D ) 

legitimate 

v e r s a t i l i t y 

c u l t 

enmity 

unfetter 

accost 

observe 

f u t i l e 

rescind 

fume . 

gloomy 

unruly 

.notary 

succumb 

intimation 

' s t i p u l a t e . 

expostulate 

blotch 

repugnant 

snap 

compact 

END" OF P A P E R 
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•• READING COMPREHENSION 

In 1686 a minister admitted that many people i n New England wanted 
to see stage plays i n spite of the strong opposition of the i n f l u e n t i a l 
P uritan church. Interest i n the drama grew slowly and unsteadily i n 
America, but i t persisted. .By 1800, Thomas B u l l f i n c h had designed an 

(5) exquisite theater for Boston with rooms for dances, card games, and teasi 
Throughout the nineteenth century, playhouses were established i n c i t i e s 
along the. East Coast from New York to Charleston, South Carolina.. Also, 
as people moved westward to s e t t l e new-areas,.temporary theaters were 
b u i l t i n the young towns* In Columbus, Ohio, trees that were growing on 

(10) a. Monday would become timber for a theater by the f o i l owing Thursday. 
In Natchez, M i s s i s s i p p i , a theater was b u i l t i n a graveyard, and the 
audience could see bones beneath the stage. Shows were often presented 
i n taverns and other public b u i l d i n g s . . . 

Serious drama di d not f l o u r i s h very- far from the East Coast, 
however.- Many talented actors traveled around the country, but they 
could o f f e r only l i g h t entertainment because t r a v e l was d i f f i c u l t and 
not,much scenery or equipment could be c a r r i e d over the rough western 
roads. But dramatic a c t i v i t y was so popular that a native form of l i g h t 
entertainment developed. In f a c t , even the humorous t a l e came to be 
presented;, t h e a t r i c a l l y , as the s t o r y t e l l e r r e l i e d upon appearance, 
gesture, and manner of. speaking for h i s dramatic e f f e c t . 

1. According to the passage, a theater i n Natchez was b u i l t i n a 
( A ) church (B) tavern (C) forest (D) graveyard . 

2. Thomas B u l l f i n c h was most probably 
( A ) an actor (B) an architect(C) a minister (D) a b u i l d e r 

3. According to the passage, most of the development of the theater took 
place 
(A) before 1700 (B) between 1700 and 18OO 
(C) between 180O and 1906 (D) a f t e r 1900 

k. Which of .the following f a c t o r s contributed to the p a r t i c u l a r kind of 
native entertainment that developed? 
(A) The s c a r c i t y of good actors who would t r a v e l ' 
(B) The lack of popular i n t e r e s t i n serious drama 
(C) D i f f i c u l t t r a v e l i n g conditions i n the American West 
.(D). Opposition of the Puritan church to serious drama 

5. The passage states that the t h e a t r i c a l productions of the American West 
developed i n the form of . 
(A) l i g h t entertainment (B) humorous t a l e s 
(C) casual songs (D) serious drama 

6. The author suggests that the Puritan church 
(A) couid not prevent the b u i l d i n g of theaters 
(B) t o l e r a t e d only s k i l l e d actors 
(C) used the drama for r e l i g i o u s purposes 
(D) could not discourage i n t e r e s t i n the drama 

7. The presence of rooms for dances, card games, and teas i n the Boston 
theater shows that 
(A) other entertainment was more important than the plays 
(B) the church had a great deal of influence 

•(C) . the theater b u i l d i n g was elaborate 
(D) Boston was an up-to-date c i t y 
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The g o r i l l a , c a l l e d f i e n d i s h l y f i e r c e on the basis of reports 

from hunters and observers of captive animals, turns out to be quite 
agreeable i n h i s own domain, according to zoologist George B. 
Scha l l e r . Every ape i s aware of h i s status i n the group, says Dr. 

(5) Schaller, so "there i s r a r e l y any s t r i f e beyond the occasional b i c k e r - , 
ing which i s apt to occur even among the most congenial companions." 
Averaging, fewer than twenty animals, the g o r i l l a s o c i a l group always 
i s dominated by a silver-backed older.male, and members of the group 
seem to l i k e t h e i r benevolent d i c t a t o r . On down the l i n e , males 

(10) dominate 'females and female dominate j u v e n i l e s . The s o c i a l exchange 
1 i s close and.affectionate, "much l i k e that of a happy human family 

with a'polygamous mating system," Dr. Scha l l e r observes. 

As a captive, tho g o r i l l a has been described as int r o v e r t e d and 
•phlegmatic. Dr. J c h a l l e r observed a range of temotions .from h e s i t a t i o n 

(15) and uneasiness, to c u r i o s i t y , boldness, and annoyance. L i k e humans, 
g o r i l l a s b i t e t h e i r l i p s when uncertain and frown when annoyed. The 
.young throw tantrums, when thwarted'and, l i k e human in f a n t s , are 
intensely curious* Dr. Duarie Rumbaugh,.who recently observed and test
ed a b a b y ~ g o r i l l a through i t s f i r s t year, found the animal attentive 
and persevering and judged that i t s exploratory behaviour equalled that 
of human i n f a n t s . 

8. Dr. Sc h a l l e r reports that within the g o r i l l a ' s s o c i a l group 
(A) each, member knows who i s more and who i s l e s s important 
(B) there i s s t r i f e when le a d e r s h i p . i s contested within the group 
(C) .-each member has a chance to obtain the p o s i t i o n of leader . 
(D) status i s . determined by the number of female and juvenile 

followers each male has 
9. An i n t e r e s t i n g observation concerning g o r i l l a s i s that 

(A) t h e i r behaviour i s j u s t l i k e that of human babies 
(B) t h e i r emotions are more intense and e r r a t i c than man's 
(C) they-exhibit a range of emotions very s i m i l a r to man's 
(D) they more often exhibit uncertainly, annoyance, and c u r i o s i t y 

than;do. men 
10. In l i n e 17, "thwarted" could be replaced c o r r e c t l y by 

(A) hungry (B) frustrated (C) angry (D) t i r e d 
11. According to the passage, within the g o r i l l a s o c i a l group, decisions are 

made by 
(A) a group of the oldest males (B) a consensus among the males 
(C) one of the older males (D) the strongest among the males 

12. I t appears that keeping a grown g o r i l l a i n c a p t i v i t y has the e f f e c t of 
making him 

• (A) .behave l i k e a human infant, frowning and having tantrums 
(B) curious, attentive, and persevering 
(C) l e s s l i v e l y and l o s s interested i n things around him 
(D) imitate adult humans 

13. According to the author, i n t h e i r natural habitat g o r i l l a s are 
(A) f i e n d i s h l y f i e r c e 
(B) c a r e f u l to fig h t only with members of t h e i r own s o c i a l group 
(C) more aggressive than are members of t h e i r own s o c i a l group 
(D) l i k e l y to indulge i n minor quarreling...but are amiable on the 'whole 

1^. Apparently Dr. Sh a l l e r ' s work was important because he 
(A) he observed g o r i l l a s i n s i t u a t i o n s that were natural to them 
(B) discovered that g o r i l l a s are very much l i k e human' beings 
(C) observed g o r i l l a s over a long period.and found that they are just 

like.human i n f a n t s \ > ' • 
(D) discovered that g o r i l l a s maintain a closeknit, well-organised 

• s o c i a l group 
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Every human being, no matter what he i s doing, gives'.off body, 
heat, The usual problem i s how to dispose of i t . But the designers of 
the Johnstown campus of the University of Pittsburgh set themselves 
the opposite problem - how to c o l l e c t body heat* They have designed a 

(5) c o l l e c t i o n ' system wh i c h ' u t i l i z e s not only body heat, but the heat given 
o f f by such 'objects as l i g h t bulbs and r e f r i g e r a t o r s as w e l l . The 
system works so well that no conventional fue l i s needed to make the 
campus's s i x buildings comfortable. 

Some parts of most modern bu i l d i n g s - theaters and o f f i c e s as well 
(10) as classrooms — are more than-amply heated by people" and lights, and ' 

sometimes, must be air-conditioned even, i n winter. The- technique of ' 
saving heat and r e d i s t r i b u t i n g i t i s c a l l e d "heat recovery." A few 
modern buil d i n g s recover heat, but the University's system'is the f i r s t 

' to recover heat from some buil d i n g s and re-use i t i n others. 
(15) Along the way, P i t t has learned a great-deal about some of i t s 

heat producers. The harder a student studies, the more heat h i s body 
gives offj, Male students emit more heat than female students, and the 
larger a student, the more heat he produces. I t i s tempting to 
conclude that the hottest prospect for the Johnstown campus would be a 
hard-working, overweight male genius. 

15. U n t i l recently, body heat has caused problems because i t , 
(A) was d i f f i c u l t to c o l l e c t 
(B) came i n a v a r i e t y of forms 
(C) was d i f f i c u l t to get r i d of 
(D) tended to be absorbed by physical objects -

16. Which of the following i s true, of the heating system of the Johnstown campus? 
(A) The heat i s supplied by human bodies only, ' . 
(B) . The heat i s supplied by both human bodies and other heat-emitting 

objects. ' ' 
(C) The heat i s supplied by both human bodies and conventional f u e l , 
(D) The ,heat i s supplied by human bodies, other heat-emitting objects, 

and conventional ..fuel.' 
17. At the Johnstown campus, how many of the bu i l d i n g s are heated e n t i r e l y by 

the heat C o l l e c t i o n system? 
(A) none (B) Two (C) Four (D) Six 

18. In l i n e 7, "conventional" most nearly means . . 
(A) ordinary (B) powerful (C) e l e c t r i c a l -(D) extra 

19. In l i n e 10, "amply" most nearly means 
(A) p a r t l y (B) overly (C) warmly (D) adequately 

2 0 . The phrase "even i n winter" ( l i n e 11) most nearly means 

(A) i f the winter i s e s p e c i a l l y warm 
(B) during a l l of the year except- the winter 
(C) i n the winter as well as. i n other seasons 
.(D) during the evenings i n the winter 

21. In l i n e 12, "heat recovery" r e f e r s to a 
(A) method of concealing the source of heat 
(B) sp e c i a l form of a i r conditioning 
(C) supplementary hot water system 
(D) way of reclaiming and re-using heat 

22. . According to the passage, which of the following would produce the LEAST' 
.amount of heat? 
(A) A. fat female who. studies hard 
'(B)' A t h i n female who does not study 
(C) A fat male who' does not study -
(D) A t h i n male who studies hard 

2 3 . In l i n e 19, the "hottest prospect" means the 
(A) most i n t e l l i g e n t student (B) most desirable student 
(C) most d i l i g e n t student (D) most obese student 
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In the Mormon company, bugles sounded each morning at f i v e . Two 
hours were allowed for* breakfast and prayers. During the day the 
company traveled i n a'close f i l e , most df the men trudging beside'the 
wagons, carrying weapons that were loaded and c l e a r l y v i s i b l e . At 

.(5) night the wagons were drawn into a t i g h t c i r c l e -- or a semicircle i f 
the company camped'on a r i v e r bank. Usually the animals were pasture-, 
ed within-the c i r c l e to keep them from roaming and f a l l i n g - p r e y to, 
thieves*' . The men would r e t i r e for prayers by groups a t e i g h t - t h i r t y , 
and they were expected to be s e t t l e d by nine. F i f t y of them had been 

(10) appointed as guards, with twelve of. these standing duty each h a l f -
night. At, one time, while they, were crossing the p r a i r i e s , i n Indian 
country, the company drove f i v e wagons abreast. 

The Mormons sighted t h e i r f i r s t b u f f a l o at the head of Grand 
Island on A p r i l 3 0 . Hunters from the. camp rode a f t e r them .and 

(l5) succeeded i n bringing'down eleven, which were added to the l a r d e r . 

2k. How were the -Mormons 'awakened each morning? 
(A)- By t h e i r appointed guards (B) By l i g h t from the r i s i n g sun 
(C) By a kind of trumpet (D) By the c a l l s of b i r d s 

25* The Mormons placed t h e i r wagons i n a c i r c l e or a semicircle at night 
because t h i s arrangement 
(A) was a quick and convenient way to make camp 
(B) helped to shelter the party from wind and r a i n 
(C) was the most appropriate setting f o r t h e i r devotions 
(D) gave them a kind of barricade or f o r t f o r protection 

26. What seems to have been the Mormons' chief worry as they traveled? 
• (A) H o s t i l e attacks (B) God's displeasure ' N 

(C) Running out of food , (D) Losing t h e i r way 

27.. Which of the following adjectives would NOT describe the Mormons i n the 
passage? '. . . ' 
(A) Devout.... (3) Disciplined-, 
(C) Wary, (D) Helpless 

28. I n - l i n e 1„1, • "prairies", could be c o r r e c t l y replaced by . •> 
(A) riverbeds (B) f l a t , open lands 
(C) deep v a l l e y s (D) border t e r r i t o r y 

29. We can i n f e r from the passage that,, by carrying t h e i r weapons, the Mormon 
men hoped to 
(A) prevent them from being stolen 
(B) fight fatigue more e a s i l y -: 

(C) discourage possible enemies 
(D) t r a v e l f a s t e r 

30. When they pastured t h e i r animals, what did the Mormons do with them? 
(A) Gave, them food and rest (B) 'Provided them, with shelter from 
(C) Allowed them to wander f r e e l y the elements 

about (D) Slaughtered and cooked them 
31. When the eleven b u f f a l o were added to the la r d e r , they were added t o the, 

(A) company's herd of animals . • 
(B) hunting records of the: men who- brought them i n 
(C) company's store of food 
(D) cooking pot • 

\ 
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WRITING ABILITY 

PART A 

1. I t i s often easier to select the best t o o l for a p a r t i c u l a r job than to 
A B • ' " G 
use them c o r r e c t l y . 

•' ' . . . . 1 

2. When a person accepts a dinner i n v i t a t i o n , you are expected to a r r i v e 
A B C 

on time. 
p; • •' - : •-

3 . Today, divorce i s not longer regarded as a disgrace, as a tragedy, 
T ~ B C 
or even as. a f a i l u r e . '• • • 

.' D ' ' . . • 
k. Absurdly is.one of the most prominent themes of twentieth-century European 

A B C . D 
drama. 

5 . I f the parents had went to the meeting, they could have discussed the 
A , 3 

problems with the p r i n c i p a l himself, ''.'>''...'• 
C D 

6. I t may be said that i n some countries each of the cit i z e n s - help to decide 
A B C D 
government p o l i c y . . . . 

7. When our neighbor's grandson caught h i s finger i n the car door, he.did 
• A ' 

not cry even though i t must have hurted him a great deal.' 
C D : 

8. The lawyer, Ben Burstine, he presented h i s case'so s u c c e s s f u l l y that the 
- A B ...... 

jury came to i t s decision within a short time. 
C D ' .> 

9. A v i s i t to the chateau includes sampling the wine, discussing i t s merits, 
A • - V:B . • 

and then, i f you are fortunate, to-have a chat with the marquis. 
C ' D. 

101 I t may not have been the worse b l i z z a r d i n h i s t o r y , but I do not want .to 
A B 

be out i n another one l i k e i t . 
C , " ' " D . ' 

11, Japan has experienced a remarkable economic growing i n the past decade, 
A E C D 

12. He generally expresses himself more f o r c e f u l than any of the members of 
" A B' C D • - ' 

the opposite party. -
13« As a re suit.. ..from hearing the radio announcement, Craig has written, to o f f e r 

. A , B C 
himself as a member of the panel f o r next week. • • • 

D 
14. It" i s " s u r p r i s i n g that Marquesne i s such a fine w r i t e r , f o r he has not read-

A ' ' ' • . . B - . ., •• c-
only a few-' books- other than hi-s own. 

B • 
15. There are many organizations which sole purpose i s to help mentally 

A B C D 
retarded c h i l d r e n . 
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16. Waiting f o r a plane t o take o f f from"an a i r p o r t can often take so long 
A 3 C 

as. t h e . t r i p i t s e l f . 
' ' D 

17. Paul had just returned home and began .to ..read the paper when h i s s i s t e r -.-
. A B 

c a l l e d - t o say she had arrived at the station.-.'. 
C D _ : 

18. I t has been estimated that the e f f o r t s of a mere one per cent of it's " 
'• A ........ . ' 3 C 

t o t a l population moves the world forward. 
D • • 

19. The columnist f e e l s sure that who wins the e l e c t i o n w i l l have the support' 
A B C 

of both parties.' ' •' 
D 

20. Because he was .greatly troubled by h i s conscience, Hamlet was incapable'" 
A. • ..... B C 

to k i l l the king. . . . ' • • „ • • 
D 

21. Neither Russia,nor the United States have been able to discover a mutually 
A B C 

s a t i s f a c t o r y plan for gradual disarmament. 
D 

22. The s p e c i f i c gravity of a gas i s the numerical r a t i o of i t s density with 
. " " " ' ' ' A B C 
the density of a standard of reference, usually a i r . 

D 
23. Seldom i n Western c i v i l i z a t i o n has one man been successful i n more 

T ~ • B c 
i n t e l l e c t u a l pursuits as Leonardo, 

D 
2k, Far too many owners of color t e l e v i s i o n sets have had a d i f f i c u l t time 

~ T ~ . B 
to f i n d q u a l i f i e d repairmen. ' . . . ' ' 

D 
25. /side from the r e s o l u t i o n to have more ecumenical conferences, the, most 

^ A . , " B 
accomplishment of the group was that i t met at a l l . 

C D 

• '•' '•' PART B . . . . . . . . . 

26. There i s always a gap between what we say and ____ 
(A) whatever we do. (B) what we do 
(C) that which i s done (D) that done 

27. A good administrator must know . 
(A) to be firm "(B) to have firmness 
(C) the way of firmness (D) how to be firm 

28. In a period- of i n f l a t i o n , the value of money drops as 
(A) p r i c e s r i s e (B) prices go the other way. 
(C) up go the p r i c e s ' (D) p r i c e s a r i s e 

29». Because there was l i t t l e heat i n the bedroom, Evan was cold . 
(A) much through the night (B) most of the night 
(C) many parts of the night (D) t'he majority part of the night 

30. The hikers needed to walk f a s t e r to . . -
(A) arrive, by t h e i r destination i n time 
(B) reach t h e i r destination on time 
(C) reach at t h e i r destination i n time 
(D) a r r i v e t h e i r destination on .time 
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31. The purpose of the research had a d i f f e r e n t meaning f or them than 
(A) ours (B) for ours i t had 
(C) with us • (D) i t did for us 

32. I t i s one thing to' accuse a person of a c e r t a i n crime, but . 
(A) proving i t i s d i f f e r e n t (B) how t o give proof i s no e a s y 
(C) when to prove i t i s d i f f i c u l t (D) to prove i t i s quite another 

matter 

33. The party continued through . 
(A) the whole'of the night (B) nearly whole of the night 
(C) almost of the night (D) . most of the night 

3^. Synthetic f a b r i c s are p a r t i c u l a r l y valuable i n making __. 
(A) unheavy c l o t h i n g f or summers (B) clothes wearing l i g h t i n summer 
(C) l i g h t clothes.of the summertime (D) lightweight summer c l o t h i n g 

35. According to Xenophon, Socrates believed that . 
(A) what a man does i s also able f o r a woman to do 
(B) a man's a b i l i t i e s can be the same with a woman 
(C) a woman can do the same thing as a man 
( D ) the same things between man and woman can be done equally 

36. N i n e t e e n people were already dead, . 
(A) seven of whom were teenagers (B) seven being teenagers 
(C) teenagers were seven ( D ) among seven were t e e n a g e r s 

37. Accustomed, to climbing trees, . 
' (A) I had no d i f f i c u l t y reaching the top 
(B) reaching the top was not hard to me 

, .... (C) the top was not d i f f i c u l t for me to reach 
(D) to reach the top was not a problem 

38. The harder they worked, . 
(A) ' they seemed to do less (B) the l e s s they seemed to do 

' (q,) they were doing l e s s (D) they did l e s s 

39. In order to be a good s c i e n t i s t , . 
(A) mathematics i s 1 urgent 
(B) one should have the mathematics 
(C) one must understand mathematics 
(D) mathematics i s important to bo understood 

40. Mary had spent studying. 
(A) the whole day (B) a l l during the day 
(C) altogether a day (P) e n t i r e l y a day 

END OF WRITING ABILITY 

I 
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L O G D E T E R M I N A N T O F T = 2 4 . 0 1 5 0 1 4 6 
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F2v = 1 7 2 . 0 0 0 0 0 0 0 

F O P T E S T O F H 2 » F = 4 . 4 5 2 9 1 0 4 
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NGSCH" HAS BEEN CREATED. 
, OURCE* ENGSCH, , . 
'•GSCH ^ 
Av.ulob 5.5 34 37 40 36 40 37 
^-29 12 27 63 82 75 24 8 

102 95 33 34 38 40 44 41 
30 12 24 64 83 S9 20 10 
103-15 3 2 2 8 2 8 2742" 35 
27 11 22 68101 63 25 11 
104 38 32 32 39 30 42 38 
24 9 26 58102 66 26 9 
105 13 30 35 34 34 29 31 
27 17 30 77116 63 30 12 
"106 00 26 3 2 3 3 34 3 9 3 7 
26 15 27 67100 81 25 10 
107-10 31 33 32 36 45 36 

38 38 23 22 17 15 17 22 24 55 21 21 
38 55 30 14 7 30 27 19100 14 15 85 8 
38 39 23 26 18 14 26 21 21 51 25 21 

34 48 27 12 7 31 44 17108 14 19 62 6 
34 40 26 24 1 7 1 8 1 5 1 4 2 3 6 8 1 3 2 6 

38 63 20 18 8 27 53 16 73 11 13 73 5 
40 43 .21 22 16 18 25 22 27 65 28 23 

16 33 
23 38 

22 
25 

20 41 28 

28 12 25 63 85 53 36 14 
108- 03 37 36 36 31 43 30 
25 14 28 74108 68 33 14 
109- 0 3 3 1 7 3 6 3 6 3 5 3 2 
28 17 21 62 76 76 15 15 
110- 40 38 37 36 35 45 41 

30 55 30 12 8 33 30 l s l M 9 16 63 8~ 
30 34 20 23 13 14 18 20 21 47 18 18 

44 47 31 18 9 35 23 18108 16 15 69 8 
42 4 3 2 3 3 1 1 6 1 9 2 7 1 6 1 4 7 6 1 4 2 4 

36 52 30 17 8 34 31 15109 13 15 78 7 
37 43 34 29 19 21 19 17 20 67 16 21 

19 42 
18 36 

24 
19 

17 44 25 

~3T 

31 66 29 16 9 36 22 13128 13 20 71 8~ 
41 44 32 32 15 21 25 18 24 52 19 17 

35 47 26 18 7 34 31 18 88 17 18 83 7 
3 6 3 6 2 1 3 2 1 4 1 3 1 8 1 8 1 9 5 8 2 3 2 0 

32 45 29 14 7 28 42 17 66 17 15 85 10 
39 45 29 28 15 12 25 20 25 62 25 27 

11 37 
20 38 

23 

21 
17 35 24 

101 • 
,102 
' 103 
104 
105 
106 
107 

108 
109 

10 2 3 64 ?fi 13 2t 12 51 5 7 19 13 9 3? 3 5 13107 15 15 66 1 15 33 
111-10 29 38 35 34 42 34 37 38 31 25 15 15 IB 18 ZO 49 20 25 
28 12 25 74 94 86 28 14 32 50 24 12 7 32 24 17109 19 15 84 10 17 38 
1 1 2 S 3 3 2 3 5 3 6 3 6 4 2 3 4 3 1 2 5 2 7 2 0 1 6 1 3 1 9 1 1 1 7 5 4 1 8 1 5 
24 15 32 68113 63 32 11 45 57 37 16 fl 33 21 13114 11 16 80 9 17 36 
113 18 36 12 32 36 41 29 37 42 26 24 15 15 24 10 19 52 IB 16  
25 18 29 70 78 76 30 11 48 57 32 14 8 36 33 12112 21 15 79 5 20 42 
114-13 35 38 38 37 36 33 33 37 22 30 18 16 17 18 16 47 20 21 
31 13 26 65 92 93 25 12 43 40 22 12 8 33 33 16 81 16 15 60 5 33 

28 
28 
17 

115 38 3 4 3 5 3 9 3 6 4 1 3 6 3 6 3 3 3 6 2 3 1 5 1 5 1 8 9 2 1 4 7 1 5 2 5 
29 12 23 60 90 73 21 12 38 51 20 12 7 31 30 14106 19 13 78 6 13 43 
116-28 33 35 35 35 45 41 40 41 27 27 17 17 28 12 15 63 17 19 

~?4 9 17 48100 53 26 16 30 60 32 24 20 43 25 11139 10 22 83 12 19 41 
117 25 28 33 29 24 40 29 39 40 18 26 21 12 15 13 16 52 9 18 
33 9 21 63 98 75 15 7 37 55 30 12 7 37 29 13104 15 18 69 9 15 39 
118- 2 3 2 9 3 0 3 3 2 2 3 ? 3 6 3 9 2 9 1 6 1 6 1 8 1 3 1 5 1 2 1 7 4 7 1 5 14 
25 11 15 66105 78 16 6 34 54 26 15 8 33 31 17 94 19 12 68 5 12 37 
119- 18 35 36 39 36 41 35 24 35 21 16 18 15 19 12 18 44 16 18  
30 15 32 76112 92 22 9 42 47 24 12 7 30 33 20 87 11 16 87 6 17 32 
120- 30 35 31 39 35 40 32 30 36 24 20 14 10 14 10 16 43 14 21 
31 13 25 63 83 86 25 12 43 47 22 13 8 27 20 17111 13 10 61 8 22 35 
121 33 ' 3 1 1 4 3 0 2 3 3 9 3 9 3 8 3 5 2 3 2 6 2 0 1 7 2 1 2 1 2 5 6 4 2 3 1 7 
27 10 22 70106 50 23 10 37 42 22 15 7 28 30 16119 29 15 83 6 21 40 
122 13 36 37 40 33 38 37 35 31 29 18 10 14 19 U 15 46 17 14  
2ft 13 25 56 79 78 23 12 29 49 31 15 8 34 40 17 56 15 14 73 6 24 49 
123-25 31 33 36 37 35 33 35 36 33 20 19 18 20 20 20 53 24 25 
24 15 33 66 97 71 29 15 43 50 15 18 11 21 34 19 93 16 15 70 7 22 32 
12425 32 25 4 1 3 8 39 3 1 3 6 4 0 2 5 2 5 1 6 1 3 1 8 2 1 2 2 5 6 2 3 1 9 
26 14 23 64109 71 29 11 40 60 20 12 8 33 32 17 87 14 14 72 6 13 31 
125 08 34 3 8 38 37 46 46 40 44 28 26 15 20 23 21 21 54 14 24  
23 10 27 71 96 48 27 13 28 46 17 15 9 31 30 18113 16 14 78 5 14 37 
126 45 37 37 33 30 46 36 42 43 33 28 19 19 26 13 19 62 23 26 
29 6 21 54118 59 27 5 41 50 33 14 10 33 28 16111 16 12 74 8 18 30 
1 2 7 1 8 2 8 3 1 3 8 27 3 8 3 4 3 6 4 2 2 8 2 5 2 0 1 3 2 2 1 9 2 1 5 7 1 9 2 6 
25 14 26 62 89 70 23 13 45 51 29 14 8 32 47 19 98 14 16 85 12 20 32 

18 
23 
30 
18 
19 
14 
20 
25 
19 

16 
30 

110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 

123 
22 

25 

26 

124 
125 1 

128/ 20' 34/ 37 j 34 | 34 \44 \3S I 38 J43 I29./27./18 ifyjJ23 fra 125 \57 29 
|57 ,26 jl9 
=p— ^ 
• . »• « 

126 ;. 
127 

3 



24 12 21 61 87 81 32 12 46 56 34 16 9 36 37 16115 11 15 84 5 
129- 13 23 35 35 23 40 38 45 39 27 23 18 15 20 14 19 53 23 21 
24 (12 29 61 97 69 21 9 46 49 37 14 8 35 42 14 99 10 13 56 5 
130- 10 32 2 7 36 38 4 3 3 6 3 5 3 5 2 0 2 5 1 6 1 6 1 8 2 2 2 2 5 2 1 4 2 2 
29 (IB 3 3 77 9 8 6 4 2 3 7 5 4 3 8 3 5 1 8 7 28 18 16 94 11 13 57 6 
131 25 28 36 34 20 42 35 29 37 22 25 14 9 11 10 10 49 IB 18 
27 13 18 56 97 89 21 12 50 45 29 15 8 32 23 16117 24 13 70 6~ 
132 03 35 28 29 25 24 32 33 41 20 22 18 16 9 15 16 45 13 10 
29 12 20 55 95 81 21 12 36 39 19 11 7 36 27 15 98 15 15 63 8 

17 40 23 
1 9 3 3 25 
16 47 24 
20 43 22 
18 24 11 1 3 3 0 8 3 6 3 5 3 2 35 3 8 2 7 4 0 4 2 2 7 2 1 1 9 1 2 2 6 1 2 1 5 5 8 1 4 2 0 

30 11 16 64 80 68 22 14 38 49 22 12 7 25 31 19 99 18 14 69 6 14 30 23 
134^ 2 3 3 6 3 9 3 5 3 1 4 7 4 3 3 2 3 4 3 1 21 13 1 8 1 6 1 7 1 8 4 6 22 2 2 
29 14 26 67103 77 28 13 39 57 32 12 7 34 39 12104 9 15 78 
135-40 36 35 33 26 39 35 39 42 18 27 13 13 15 14 15 53 22 17 
27 12 26 55 91 72 26 13 29 55 23 13 8 30 35 16117 25 14 64 
1 3 6 2 5 3 0 2 8 3 1 3 2 4 6 4 0 4 7 4 3 2 5 3 2 1 6 2 1 2 8 1 6 2 0 6 9 2 4 2 3 
28; 16 18 82 83 64 24 12 37 49 32 13 8 24 37 17 92 23 17 84 
137 13 30 38 31 22 35 38 38 32 21 25 18 18 12 22 24 48 23 21 

_23 18 29 82105 63 29 15 25 49 25 18 10 28 25 13 98 15 17 96 
138 10 30 34 27 26 45 31 44 38 26 24 12 16 20 11 22 67 19 20 
23 17 29 73 85 65 40 15 38 52 20 15 8 31 23 11102 16 19 89 
139- 0 3 3 1 2 7 2 9 3 2 3 8 3 7 4 3 4 0 3 4 3 0 1 8 1 7 2 9 1 6 2 2 7 1 2 4 2 4 
28 14 22 71103 72 27 16 41 61 24 16 8 36 26 15122 13 14 92 
140- 10 38 39 32 38 41 30 40 45 30 33 18 18 22 23 27 64 34 17 
24 17 28 63 95 50 38 12 43 47 19 16 12 33 25 14 96 2 3 1 0 64 11 
141 35 35 30 31 22 42 40 39 40 32 27 17 14 24 15 19 55 22 19 
23 15 28 69100 65 29 13 34 60 34 17 8 40 22 16110 18 13 81 6 
1 4 2 2 8 2 5 2 0 3 1 1 9 4 2 4 1 4 5 4 0 2 8 2 9 2 0 1 9 2 6 1 9 2 3 7 9 2 8 1 9 
27 15 26 76 87 80 35 16 27 52 22 15 8 30 27 18 87 17 18 85 8 
143 08 28 37 30 23 45 41 46 47 30 25 20^17 25 10 17 66 20 25 

20 46 22 
15 45 19 

8 12 23 25 

22 28 26 
16 36 20 

7 18 41 26 
13 34 18 
15 33 23 
14 43 24 

26 10 19 66 94 67 27 14 31 53 Id 15 
151 35 38 35 35 37 46 38 43 48 21 24 
25 18 32 71 95 62 28 14 42 53 24 15 
1 5 2 - 1 8 3 5 3 2 3 2 3 2 4 3 3 4 3 6 4 3 3 3 2 1 
29 12 25 67 78 66 30 14 47 53 25 12 
153 08 34 39 34 35 42 37 47 44 31 28 
26 20 36 97 51 56 39 1 5 35 54 21 15 

1 8 1 3 1 8 1 4 2 2 5 4 2 0 1 9 
8 38 30 15117 21 18 85 12 
16 17 26 22 27 69 25 26 

16 37 21 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 

7 35 20 16132 17 20 83 8 17 37 29 143" 
17 16 24 22 26 79 34 27 
8 33 25 19126 22 15 80 7 17 39 29 151 

152 

154 45 24 32 32 27 33 30 39 30 27 2 7 
26 13 22 73 88 80 32 7 44 61 32 15 
155-1329 2 8 2 6 2 7 36 3 6 3 4 3 3 2 7 2 8 
27 11 27 70 99 75 30 9 34 54 20 17 
156 63 36 27 37 37 39 22 29 34 34 30 
20 15 27 68 62 54 31 15 22 48 28 16 
157-08 21 23 34 24 41 41 34 39 33 28 
29 14 29 69 70 74 28 16 35 43 17 13 
158 2 5 3 4 3 7 3 6 3 3 3 9 3 5 3 5 4 2 2 5 2 4 
27 15 25 69109 59 29 15 33 51 18 19 
159 10 33 9 27 30 45 40 45 43 22 28 
29 6 18 57 80 74 26 11 32 5 6 32 I t 
160 55 34 37 39 38 42 38 36 40 23 29 
27 16 28 70104 72 23 13 39 38 17 12 
1 6 1 6 5 2 9 3 5 3 6 35 4 0 3 6 4 3 4 1 2 2 3 1 
28 18 29 79106 60 26 12 41 51 17 12 
162 53 29 37 40 39 42 35 42 44 32 30 

~2T~r6 26 73104 78 I9~T0 47 62 29 12 
163-03 34 33 36 36 36 32 39 45 31 28 
28 15 24 83 73 80 24 11 46 5 6 2 7 15 
164 5 3 3 9 3 8 37 37 44 3 4 3 9 3 7 3 0 2 6 
28 11 22 43 78 88 16 11 52 53 38 11 
165-10 31_33 29 26 43 38 39 48 22 2 7 

7 29 27 15100 17 17 92 8 20 41 28 T 5 F 
16 15 17 15 22 58 17 18 

11 36 32 13126 13 15 83 8 15 47 21 154 
12 16 2 2 1 3 2 2 5 0 1 4 2 3 
8'36 29 18112 17 15 84 8 18 20 24 155 
14 17 17 22 26 60 22 23 ! 
7 29 44 16 77 15 13 78 10 
18 17 28 16 21 56 18 22 
8 23 28 15 80 13 19 76 8 
2 1 1 4 2 4 1 6 2 1 6 4 1 7 2 6 
9 31 27 17110 23 18 85 6 
19 19 29 13 21 58 16 21 
7 32 28 17 92 15 17 74 6~ 

17 40 25 
19 36 24 
15 46 26 

24 48 22 
21 29 28 

13 18 17 25 26 75 19 23 
7 28 39 17 96 14 14 81 
2 2 1 7 2 3 2 1 2 4 6 8 2 9 2 6 
7 28 38 20 97 17 17 82 5 19 45 30 
16 22 26 26 24 68 32 25 

156 
I 
157 
158 

159 
160 
161 

7 30 32 16110 18 13 83 7 11 40 28 162~ 
17 15 23 16 27 63 22 24 ! 
9 34 31 17113 21 15 82 12 16 40 26 163 
15 18 19 2 0 2 0 5 7 1 7 2 3 r 

7 30 43 15 59 8 14 57 6 16 40 25 164 
25 14 22 15 21 63 26 22 j 



24 12 23 65125 74 27 12 31 53 26 15 8 28 24 16 86 13 15 82 5 22 31 22 165 
*66 48 36 37 34 37 39 37 45 44 32 29 21 18 20 29 28 77 31 23 
27 19 33 68 85 61 22 14 37 48 26 14 8 3.4 22 14113 13 17 87 11 12 35 24 165 
167 08 37 35 35 33 46 45 4 7 4 7 2 8 3 0 2 0 2 3 2 9 2 1 2 5 7 4 3 0 2 8 
28 18 27 75 91 60 29 16 39 51 27 15 7 35 30 14 95 17 17 89 7 18 40 32 167 
168-38 34 35 36 29 45 38 37 44 25 27 14 15 23 18 21 64 19 20  
27 14 23 59 99 78 29 16 32 56 16 15 8 35 31 17100 14 16 78 8 18 44 23 168 
169 13 28 34 34 30 44 40 39 47 24 27 21 17 23 25 27 74 29 24 
29 13 31 71110 58 37 10 46 47 22 19 12 28 40 16 99 20 17 78 8 16 40 26 169 
1 7 0 - 1 3 2 8 2 8 3 0 2 4 3 6 3 1 2 8 3 4 2 4 2 7 1 9 1 3 1 5 1 7 2 6 6 5 2 3 2 3 
32 18 28 75 63 67 27 17 29 58 24 12 7 32 23 15106 12 14 90 6 14 32 24 170 
171 13 29 29 32^ 35^ 41 33^ 45 47 24 29 14 20 23 15 19 61 19 20  
28 12 20 "6T~9~9 68 31~T2 ?7~*6 2f~T5 7 35 27 17109 14 12 84 6 18 38 20 VfT 
172-08 33 33 37 32 35 37 42 40 37 30 17 17 29 23 26 59 22 23 
29 16 23 64 61 75 27 13 46 57 29 17 9 31 38 20119 17 13 69 9 18 42 26 172 
173 10 33 3 5 2 9 3 5 40 3 7 3 8 3 5 2 4 2 6 1 2 1 8 1 9 1 8 2 1 5 9 1 3 2 5 
28 14 24 66 76 70 24 12 33 53 30 15 12 33 32 15101 17 17 85 5 15 35 23 173 
174-05 30 2 8 37 27 38 37 37 41 34 29 18 14 22 21 21 59 17 22  
25 13 21 62 97 77 23 8 26 55 23 15 8 29 28 15 98 19 13 85 7 18 31 23 174 
175 20 29 31 36 34 36 42 46 44 33 26 18 17 21 23 26 77 28 21 
25 16 25 78 65 59 37 15 39 60 40 27 17 42 26 13 98 19 18 78 10 17 27 23 175 
1 7 6 1 3 3 7 4 0 3 4 3 7 4 1 4 2 4 6 4 6 2 9 3 4 1 6 2 1 2 8 2 4 2 7 7 8 2 6 2 4 " 
22 17 28 62 88 63 31 15 35 55 22 14 7 33 23 14108 14 17 83 7 19 44 25 .176 
177 15 29 38 27 26 39 32 35 45 32 28- 25 20 17 16 15 58 14 19 
25 14 20 53107 56 25 19 34 60 23 14 8 31 27 19118 17 22 81 lO 21 36 20 177 
178 03 35 36 35 21 38 37 34 44 33 24 21 13 19 18 21 61 19 21 
21 18 34 71 63 62 27 16 24 44 31 15 8 31 26 12117 14 18 78 7 17 39 23 178 
"' 1 7 9 1 3 2 9 3 8 3 2 3 0 4 4 3 7 4 0 3 6 3 3 2 8 2 0 2 3 2 6 1 7 2 1 5 8 1 3 2 4 
27 18 30 67103 58 31 16 39 55 31 18 9 32 30 14122 15 17 81 8 16 34 25 179 
180 33 36 35 37 36 42 42 43 43 29 29 18 21 26 22 28 79 32 28  
22 17 34 80110 54 22 17 38 51 21 13 7 3 l 33 15112 12 16 84 7 15 40 32 180" 
181-23 32 34 34 32 39 31 36 42 17 28 15 16 16 17 24 58 19 23 
30 11 25 57 70 86 29 13 45 53 27 17 7 34 33 18101 15 18 71 9 17 32 24 181 
1 8 2 3 0 2 8 3 3 2 0 2 4 3 2 3 6 3 0 3 8 2 4 2 3 1 4 1 5 1 7 1 2 2 0 5 3 1 1 1 3 " 
27 16 24 76 93 72 28 16 32 60 27 17 9 34 28 14118 13 17 90 10 20 47 16 182 
183-03 32 32 28 23 39 32 45 40 30 28 19 21 31 14 24 56 20 25  
26 17 28 79 71 59 29 19 41 47 21 13 7 31 17 11 83 13 15 80 11 22 39 27 183~ 
184 00 34 35 38 33 44 39 39 43 28 24 20 16 22 18 21 62 25 25 
26 11 20 64 87 67 31 13 41 53 23 17 9 33 44 19114 19 13 91 5 16 37 26 184 
18518 29 3 6 3 2 2 7 4 6 4 1 4 4 4 7 3 4 3 3 2 5 2 0 2 9 2 0 2 5 7 4 3 4 2 6 
26 16 25 75100 59 31 15 36 29 16 15 8 32 32 13 85 23 14 87 6 15 29 24 185 
186 05 31 35 30 32 34 35 46 46 29 31 17 21 18 19 23 61 24 23  
25 15 26 77 89 62 32 16 43 41 25 14 8 34 23 13104 17 20 83 12 18 36 23 186 
187 30 34 37 34 34 42 41 44 45 32 27 16 21 23 18 25 69 18 24 
28 15 27 63 94 72 33 16 25 45 22 14 8 29 33 19 93 21 12 77 9 20 35 22 187 
188-20 3 7 3 7 3 4 3 7 3 8 3 7 3 9 4 0 3 5 2 6 1 8 1 7 1 9 1 4 2 4 5 4 1 7 1 6 i 
26 13 26 76 90 64 34 14 36 38 27 18 9 36 22 13123 15 19 87 11 18 38 17 188 
189 13 30 36 33 24 38 33 35 39 28 24 15 17 18 18 10 54 17 22  
25 18 32 77 79 66 30 17 27 59 19 23 19 33 30 13127 12 17 94 6 14 25 25 189 
190 68 27 28 34 21 44 40 44 48 29 29 17 18 33 15 27 60 15 23 i 
30 17 35 89112 54 30 17 39 54 26 22 10 32 33 14128 15 22 99 6 20 37 23 190 
191-05 27 33 2 8 24 40 3 8 2 7 44 3 0 2 9 1 4 1 8 2 1 1 8 2 4 6 0 1 8 1 5 
29 19 28 69 89 59 31 16 39 67 26 12 7 24 51 14 97 13 18 86 7 15 34 18 191 
_i92_ J 5 35 36 31 38 42 47 39 45 25 32 19 20 28 1 8 19 59 18 19 j 
30 16 24 72 69 69 25 14 43 52 30 12 7 24 41 17101 16 12 76 7 16 42 19 192 
193 20 31 36 31 27 34 40 45 43 27 25 22 22 25 21 24 6? 13 22 
29 19 24 87 54 54 26 15 35 51 30 16 7 31 21 14123 13 22 85 6 17 38 22 193 
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II SCH 
SCH" 
RCE* 
CH 

201 2 8 2 5 3 5 3 8 3 8 3 5 3 5 27 22 14 1 3 

HAS BEEN CREATED. 
CHISCH 

10 9 12 8 1* 43 

u 

27 i 
202 

; "1 
203 
22| 
204 

" 2 T f 
205 
27, 

j 206 
j 29 
v^207 

8 2 4 
1 8 2 3 

13 22 
0 8 25 

13 30 
2 3 2 7 

1 8 3 2 
3 8 2 4 

12 31 
5 5 2 6 

1 2 2 7 
8 3 27 

74 7 7 7 9 
8 29 2 3 

6 5 8 3 7 2 
3 2 3 0 3 2 

71 9 8 4 0 
3 5 3 5 3 6 

6 8 ~ ? 2 " 5 2 ~ 
3 2 29 2 2 

5 9 9 1 8 0 
2 7 3 4 32 

58 7 6 9 3 
2 8 32 21 

19 11 4 3 6 2 2 8 12 
4 0 4 0 2 4 3 0 1 5 1 8 

2 9 1 3 2 6 5 8 32 27 
4 1 3 7 2 6 3 0 1 8 1 3 

3 4 1 6 2 8 6 0 2 9 21 
4 7 3 5 3 4 3 3 2 2 2 0 

2 9 ~ T 5 ~ T 8 4 3 21 16 
3 5 3 5 1 9 15 14 16 

2 1 11 5 2 4 5 1 7 12 
2 1 3 1 2 0 1 7 1 6 1 4 

19 8 3 6 5 6 2 9 13 
31 2 7 22 2 0 18 16 

7 3 8 2 8 1 4 1 1 5 15 17 7 3 6 1 5 4 5 
11 7 1 6 15 21 6 0 

2 4 3 5 3 6 1 2 1 0 6 1 0 1 4 9 0 5 1 9 2 2 
1 1 1 4 1 6 1 8 6 1 11 

1 6 2 9 2 3 11 71 16 1 9 8 7 9 1 2 3 8 
12 8 18 2 4 2 7 72  
9 3 1 3 9 1 4 7 9 1 8 1 8 8 7 8 22 4 0 
14 1 4 1 7 13 13 3 8 
7 2 5 2 9 1 5 82 2 2 1 4 7 3 9 21 3 3 

" 8 3 9 7 7 1 0 1 0 
8 2 9 36 2 1 74 2 0 14 61 
11 10 11 2 0 18 4 0 

5 1 8 4 3 

25 1 5 24 72 8 8 6 4 1 9 15 3 8 4 9 2 3 IS 9 2 5 4 2 1 9 1 0 0 1 9 1 4 7 0 8 2 2 2 6 
211 6 5 2 0 2 5 3 8 2 5 3 5 3 3 2 9 18 2 0 19 16 9 14 11 22 54 
22 1 3 25 7 0 1 0 1 71 3 0 12 4 1 6 2 2 9 19 1 3 2 6 4 1 1 7 7 4 1 7 1 6 7 5 6 2 5 2 5 
2 1 2 5 0 3 3 3 7 3 5 3 8 4 5 4 1 2 3 3 1 1 8 1 7 1 3 1 1 1 3 1 3 2 1 5 4 
2 9 1 2 2 9 81 9 6 6 6 20 1 5 3 4 4 3 2 2 13 7 2 4 32 15 92 2 0 19 9 4 7 2 5 4 5 
213 7 5 2 8 3 7 3 9 3 5 3 3 3 8 3 4 2 8 21 2 3 15 10 9 2 4 23 6 8  
28 1 5 25 7 4 8 9 6 4 2 4 13 3 3 5 5 3 4 12 8 3 4 2 9 1 4 9 5 1 9 16 8 1 9 2 1 4 9 
2 1 4 6 3 2 4 2 6 17 2 8 3 0 3 6 31 2 8 22 1 9 12 17 1 3 1 8 20 61 
3 0 1 0 22 55 8 5 6 1 2 8 1 0 3 3 5 0 2 8 15 7 3 4 1 5 1 3 1 0 2 1 8 1 8 7 7 8 18 5 1 
2 1 5 - 1 5 2 4 3 4 3 0 3 6 3 7 4 0 2 2 1 7 1 6 i l 1 6 9 I i 1 3 2 3 4 6 
31 13 28 8 4 1 0 5 6 7 21 13 4 5 6 4 31 12 7 2 7 3 2 1 6 72 1 6 1 5 7 7 5 2 7 56 
2 1 6 3 8 3 3 33 33 3 7 3 6 3 2 2 9 2 7 12 15 13 9 6 1 5 16 4 4  
2 7 1 4 2 9 8 5 1 2 4 5 6 2 9 1 1 3 3 6 9 3 3 12 1 0 3 9 2 0 1 2 1 1 9 1 4 15 7 2 7 2 2 4 1 
2 1 7 2 5 36 3 8 33 3 7 4 3 3 6 2 5 21 1 7 1 8 12 10 1 5 1 8 23 5 6 
22 1 2 2 9 6 7 8 7 9 1 21 1 7 6 3 6 3 4 3 12 7 4 1 3 8 2 4 9 6 8 18 8 4 6 2 1 51 
2 1 8 5 0 3 3 3 4 2 5 3 3 3 5 4 1 3 4 3 4 1 8 2 3 15 1 4 17 14 22 73 
15 1 3 25 74 8 1 3 7 3 3 12 2 7 5 6 3 2 2 7 1 8 2 5 2 8 1 4 1 0 0 1 6 19 9 1 
219 13 3 1 7 3 0 2 7 4 6 2 9 2 7 2 9 2 2 1 7 9 16 1 8 1 6 21 5 8  

6 11 2 4 

2 7 1 7 23 7 6 1 1 6 7 3 32 1 5 4 4 5 5 2 8 1 7 1 0 2 8 3 7 1 3 1 0 1 1 7 1 6 8 7 7 2 3 4 5 
2 2 0 - 1 3 27 33 30 3 0 4 1 3 3 19 13 2 1 15 11 14 1 2 7 13 41 
30 13 2 3 6 3 1 0 5 7 9 19 9 3 7 5 9 1 7 9 7 3 0 2 8 1 8 1 0 1 2 5 13 6 3 7 1 8 3 4 
221 50 28 2 8 2 6 2 8 3 2 3 7 1 6 1 7 1 7 1 2 7 1 1 6 1 2 17 33 
30 1 6 2 7 77 86 71 26 11 4 6 5 9 2 8 13 8 3 5 2 4 19 6 4 1 5 1 4 7 8 8 2 0 3 5 
222 4 8 34 2 9 2 4 2 9 2 0 2 4 21 15 14 18 15 10 1 0 1 5 24 4 4 

~ 3 F T 6 ~ 3 3 74 8 5 65 16 1 2 4 8 5 1 2 2 12 7 3 6 3 0 16 9 6 19 12 8 8 6 1 9 35 
223 3 3 24 2 3 2 4 2 9 28 31 2 4 1 9 18 1 7 10 7 1 2 1 6 20 55 
28 12 2 4 7 4 1 0 0 8 8 19 1 6 3 8 5 8 3 0 13 10 2 9 4 1 1 6 1 0 1 1 6 16 7 6 10 19 3 2 
2 2 4 75 2 8 2 7 29 2 2 3 4 31 2 0 14 2 1 10 10 10 5 14 9 34 
21 18 32 65 8 1 7 1 31 1 4 4 7 5 5 2 8 15 10 3 1 3 4 14 9 8 1 2 1 6 8 3 6 18 4 4 
2 2 5 3 0 21 31 2 6 22 4 2 4 2 3 5 3 6 21 2 5 17 15 I B 1 4 23 6 6 
25 I5"2~6~"68r03 5 8 ' " 2 T T 2 31 5 7 2 5 13 ? 3 5 4 8 1 4 1 0 2 1 7 12 75 5 2 1 3 9 
226 50 26 3 1 23 33 3 6 3 2 35 2 9 1 8 2 5 14 12 14 2 5 2 9 6 0 
2 5 1 6 2 7 6 7 8 0 73 21 19 4 7 6 2 31 14 7 3 7 27 1 1 1 1 7 12 22 9 6 8 1 6 2 6 
2 2 7 - 6 3 33 3 4 33 31 3 8 37 2 7 31 1 8 2 6 15 11 1 8 9 14 6 7 
25 15 24 68 80 5 2 33 11 3 3 6 5 4 3 19 8 3 8 2 3 9 1 1 9 1 6 22 93 8 9 4 4 

- 2 2 8 - 0 0 - 2 3 - 2 6 - 3 1 - 2 8 - 3 1 - 3 5 - 2 6 - 2 1 - 1 - 5 - 1 7 12 7 13 1 9 8 4 9 

201 

2 02 

2 0 3 

~204~~ 

2 0 5 

206 

25 1 9 2 6 6 9 9f t 7 6 27 1 6 25 5 6 2 3 1 4 — 9 3 4 2 4 1 5 7 6 21 16 7 7 6 2 2 3 0 2 0 7 
208 5 3 3 2 32 32 2 7 2 7 2 5 2 3 2 0 1 7 2 1 13 10 11 21 2 8 4 6 
2 6 1 6 28 67 8 7 6 6 2 5 8 3 4 4 9 2 4 1 7 11 3 5 3 9 1 9 1 1 1 17 13 7 3 8 1 7 4 7 208 
2 0 9 1 0 1 6 8 2 7 2 9 1 9 3 1 1 6 2 3 1 5 1 4 1 0 9 9 10 12 3 2 
22 1 5 2 9 7 2 1 0 0 8 2 19 12 4 9 5 3 3 4 15 8 2 8 3 1 21 7 5 1 7 14 8 1 6 18 31 2 0 9 
2 1 0 - 2 3 3 3 3 5 3 5 3 2 4 4 3 6 22 2 5 1 7 1 7 11 10 1 3 21 24 52^ 

2 1 0 

211 

212 
213 
2 1 4 

215 

2 1 6 

2 1 7 

218 

219 

220 
221 

222 
i 

223 

2 2 4 

2 2 5 

2 2 6 

2 2 7 

r . 
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\  

2 7 1 1 29 83108 53 21 17 25 43 13 I.! 7 30 43 21 88 15 16 67 5 17 46 228 
229-13 32 37 34 33 32 37 23 24 17 15 12 18 16 13_27 59 
31 ( 11 21 56 80 74 22 11 41 53 31 12 7 35 25 16 86 25 14 66 7 17 37 229 
233 25 20 25 32 16 21 24 18 1318 i 6 12 11 12 1 4 1 9 4 8 
19|14 24 69106 69 16 15 41 30 17 18 13 32 32 12102 10 18 67 5 22 51 230 
231 48 20 29 34 29 23 30 17 18 16 11 16 10 7 10 10 37 
21|17 28 84 92 71 38 13 41 51 37 24 11 34 33 13 77 20 l l 72 5 25 47 23T 

• 232 75 24 30 38 37 28 33 23 27 20 12 12 8 16 17 20 45 
U 29)j 17 34 90 87 83 25 16 38 60 16 12 7 38 26 15106 12 19 83 9 15 30 232 

2 3 3 1 2 3 1 9 3 2 3 1 3 4 2 4 2 7 1 5 1 6 1 8 1 4 1 8 I I 1 3 1 3 1 6 3 3 
23) 18 31 70110 73 28 15 38 49 32 16 12 35 32 14 96 13 15 80 7 17 44 233 
234 5 8 3 0 3 2 40 3 7 3 3 3 5 27 1 9 1 6 1 4 3 6 9 1 3 11 47  
20i 14 26 69 89 68" 28 12 57 64 39 21 12 33 25 14112 7 13 62 5 20 45 234 

, 235 38 31 31 32 27 41 33 16 24 16 15 11 14 9 15 22 34 
j 30 16 30 66 87 67 17 11 29 69 31 12 7 29 51 16 92 16 14 64 5 17 50 235 
." 236113 26 3 1 27 33 43 35 2 1 2 3 1 8 1 9 1 1 2 1 3 1 5 2 2 5 1 

27J 8 24 68 75 74 18 9 31 50 38 12 7 32 43 15 99 10 14 66 5 25 38 236 
, 237-13 32 34 35 38 43 33 19 17 13 10 6 10 14 18 28 39 

29 17 29 76107 65 23 15 43 53 26 17 12 32 42 19 94 7 9 77 5 18 48 237 
"238 18 19 26 33 24 38 43 34 31 19 17 14 15 17 9 18 56 
27 8 23 60 95 56 31 16 26 50 29 18 8 40 23 13 76 13 13 76 8 18 37 238 
239 -38 30 37 33 35 25 27 31 18 17 20 14 9 9 15 23 43 
31 14 25 65 84 76 23 15 37 47 35 12 7 33 20 10 63 24 15 55 5 17 24 239 
240 -15 27 33 31 28 32 31 20 12 17 16 14 12 12 15 18 49 
30 11 22 74128 74 16 14 30 47 25 14 7 30 18 13 98 15 U 7 l 8 23 30 2T6" 
241-13 26 15 36 39 41 33 31 23 18 21 13 11 8 20 17 50 

; 24 15 26 86 85 51 35 14 21 52 25 25 17 37 36 19 68 19 12104 5 23 43 241 
2 4 2 0 5 2 5 3 3 2 9 3 9 2 6 3 8 1 9 2 6 1 8 1 0 1 2 1 1 9 1 7 2 0 4 3 
29 14 26 81104 56 26 17 35 70 28 14 7 41 26 11112 7 12102 7 25 33 242 
243- 10 34 37 34 37 36 37 24 19 24 14 12 11 14 8 12 45  
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• 2 4 5 0 3 2 8 3 1 3 7 3 0 3 3 3 8 2 3 2 4 1 9 1 1 8 " 1 6 1 4 i f 2 1 5 5 
31 10 24 65 83 85 19 15 45 56 28 14 7 31 38 13 96 12 12 73 8 13 36 245 
250- 25 29 33 32 26 40 34 23 17 15 14 13 14 8 15 23 53  
28 14 28 74 78 72 26 14 46 68 29 15 7 32 43 13118 22 18 83 9 21 47 25"6~ 
251- 25 20 31 33 26 27 30 23 17 15 15 10 8 14 14 25 59 
27 12 25 73 95 79 27 7 33 58 31 15 8 20 39 17 85 16 15 89 5 13 45 251 

' 2 5 2 1 8 " 2 7 2 8 3 2 3 2 3 9 3 1 1 8 2 0 1 8 1 6 1 6 1 4 1 4 1 3 2 6 4 3 
29 16 24 75 74 78 25 12 35 43 27 13 7 20 40 14109 19 16 90 5 15 46 252 
253 13 24 31 29 24 30 28 21 16 17 20 14 12 15 14 23 37  
27 16 35 73 94 71 27 12 35 48 30 15 8 34 35 11 81 20 17 87 8 19 26 25T~ 
254 00 24 27 30 29 38 35 22 14 13 17 9 7 7 13 20 45 
29 16 23 62 91 67 25 14 43 45 21 14 7 27 34 14 99 16 14 77 6 22 36 254, 
255 00 23 34 2 6 2 7 3 7 2 4 2 6 2 9 1 5 1 5 1 3 1 2 9 1 4 2 2 5 8 [ 
31 9 24 52 89 73 28 12 50 6 8 18 13 7 35 33 16 94 13 9 73 6 24 40 255 
256-13 30 31 33 31 31 25 20 21 9 14 13 10 15 17 23 49 [__ 
28 13 29 67 83 85 23 15 42 54 28 15 9 36 35 15107 17 10 73 7 13 37 256 
257 53 31 30 30 33 41 32 30 29 18 14 15 18 9 9 24 63 j 
24 15 28 67 90 50 25 18 28 61 34 16 7 40 13 9 95 14 18 97 9 12 41 257 
2 5 8 5 8 3 3 3 6 " 3 2 2 6 3 3 3 3 ' 20 1 8 1 9 1 5 1 3 1 6 1 5 1 2 1 6 5 4 [ 
24 10 23 55 70 74 33 18 50 59 32 16 7 40 30 14 88 6 17 89 7 15 51 258 
259 50 27 28 37 24 33 33 18 18 17 16 17 8 11 17 20 49 |__ 
24 15 30 88 94 84 20 13 32 20 20 15 7 31 41 19 92 23 14 95 4 19 36 259~ 
260 25 25 10 22 21 34 35 16 13 13 10 15 9 8 11 15 39 j 
32 14 27 69 89 91 23 13 45 65 22 13 7 22 30 17108 15 10 63 5 30 52 260 
261 63 29 34 33 29 37 36 2 6 1 7 1 5 1 1 9 1 0 1 1 1 7 20 4 2 | 
26 20 30 80108 74 30 20 38 54 22 12 8 34 18 12115 11 17 95 13 20 42 261 
262 30 23 26 30 24 37 28 27 25 17 17 12 12 14 12 22 49 I 
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31 12 22 83121 66 35 19 34 5 2 29 12 8 33 52 13 75 23 17 86 14 23 36 
263 43 20 26 33 20 27 27 29 23 11 11 9 7 11 11 24 46 
28 13 23 71106 78 20 8 39 6 7 44 12 7 36 55 18 73 21 17 64 9 22 43 
264113 26 11 28 26 31 36 26 16 13 16 8 11 1 7 1 3 1 7 5 3 
27 12 25 74115 64 20 12 41 4 8 34 12 7 3 5 30 16121 24 15 7 5 5 14 30 
265 25 35 34 34 35 37 39 20 23 24 17 13 9 12 12 24 55  
22 12 30 65 91 6 3 21 10 42 58 26 18 11 31 35 15 71 13 14 6 6 5 21 31 
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24 16 27 78109 79 29 13 33 49 14 13 7 33 34 17124 18 14 80 
2 8 1 - 3 8 22 28 30 13 35 31 24 25 15 17 6 17 12 11 23 57 
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27 13 27 63 9 9 71 24 13 48 5 7 41 16 9 31 46 19 80 16 19 6 8 
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289 38 31 28 30 25 21 25 18 16 14 14 9 8 10 15 24 51  
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