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ABSTRACT 

T h i s study i n v e s t i g a t e d what judges l o o k e d f o r i n an 

e x p e r i m e n t a l s c i e n c e f a i r p r o j e c t and how the judges conducted a 

j u d g i n g c o n v e r s a t i o n . A u d i o - r e c o r d i n g s o f t h r e e j u d g e s ' 

c o n v e r s a t i o n s w i t h the same studen t and an i n depth i n t e r v i e w 

w i t h each judge p r o v i d e d the data base f o r t h i s s t u d y . T h i s data 

base p r o v i d e d i n s i g h t i n t o the j u d g i n g t a s k and r e v e a l e d a s p e c t s 

t h a t these judges f e l t were i m p o r t a n t i n e v a l u a t i n g a s c i e n c e 

f a i r p r o j e c t . 
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C h a p t e r 1 

H i s t o r i c a l 

The f i r s t o r g a n i z e d s c i e n c e f a i r i n Canada was i n 1959 i n 

W i n nipeg. S c i e n c e f a i r s s pread a c r o s s the c o u n t r y u n t i l , i n 

1961, the Canadian S c i e n c e F a i r s C o u n c i l was s e t up t o c o o r d i n a t e 

s c i e n c e f a i r a c t i v i t i e s . The e x e c u t i v e committee of the Canadian 

S c i e n c e F a i r s C o u n c i l recommended, i n 1966, t h a t the name Youth 

S c i e n c e F o u n d a t i o n of Canada be adopted t o convey a more exact 

i n t e r p r e t a t i o n of the o r g a n i z a t i o n s a c t i v i t i e s . S c i e n c e f a i r s 

have f l o u r i s h e d under t h i s new banner. A t o t a l of 25 f a i r s 

e x i s t e d i n 1966 p r i o r t o the i n c o r p o r a t i o n of the Youth S c i e n c e 

F o u n d a t i o n . By 1969, 30 r e g i o n a l s c i e n c e f a i r s were i n o p e r a t i o n 

(YSF, 1984). 

In 1986 more than 79 r e g i o n a l f a i r s were a f f i l i a t e d w i t h the 

Youth S c i e n c e F o u n d a t i o n r e p r e s e n t i n g a l l ten p r o v i n c e s . The 

m a j o r i t y of these f a i r s i n v o l v e d s c h o o l aged s t u d e n t s (7-19 

y e a r s ) . P a r t i c i p a n t s were expected t o have a t a b l e d i s p l a y , 

w i t h the equipment used t o c o l l e c t t h e i r d a t a ; a f i n a l r e p o r t , 

i n c l u d i n g h y p o t h e s i s , method, summary of o b s e r v a t i o n s and 

c o n c l u s i o n s ; and a p o s t e r b o a r d e x p l a n a t i o n (Youth S c i e n c e 

F o u n d a t i o n , 1985). In a d d i t i o n , s t u d e n t s prepared o r a l 

p r e s e n t a t i o n s about t h e i r p r o j e c t f o r the a d j u d i c a t o r s . The 

a d j u d i c a t o r s were a d u l t s , u s u a l l y w i t h some s o r t of s c i e n c e 

a f f i l i a t i o n . S c i e n c e t e a c h e r s , s c i e n t i s t s and s c i e n c e 
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s u p e r v i s o r s i n the s c h o o l system t y p i f y the o c c u p a t i o n s o f many 

of the a d j u d i c a t o r s i n v o l v e d i n these f a i r s . A d j u d i c a t o r s were 

ex p e c t e d t o determine awards on the b a s i s of p r e - e s t a b l i s h e d 

j u d g i n g c r i t e r i a p r o v i d e d by the Youth S c i e n c e F o u n d a t i o n 

( Y . S . F . ) . A l l r e g i o n a l s c i e n c e f a i r s i n Canada were i n f l u e n c e d 

by the Y.S.F. which o r g a n i z e s and h o s t s the C.W.S.F. each y e a r . 

The a c t i v e promotion of s c i e n c e f a i r s has been an i m p o r t a n t p a r t 

of the Y.S.F. s i n c e i t was i n c o r p o r a t e d i n 1966. 

IhS. Great D e b a t e 

A debate among e d u c a t o r s and s c i e n t i s t s about the v a l u e of 

s c i e n c e f a i r s e x i s t s . A u t h o r s who f a v o u r s c i e n c e f a i r s s t r e s s 

the v a l u e of f a i r s i n terms of i n c r e a s e d i n t e r e s t i n s c i e n c e , 

i n c r e a s e d knowledge, s o c i a l g a i n s , u n d e r s t a n d i n g of the pr o c e s s 

of s c i e n c e l e a r n i n g i n the cl a s s r o o m and improved p u b l i c 

r e l a t i o n s . C r i t i c s , on the o t h e r hand, c l a i m the f a i r s " p r o v i d e 

u n s o p h i s t i c a t e d e x p e r i m e n t a t i o n , promote unwholesome 

c o m p e t i t i v e n e s s , employ s u b j e c t i v e and i m p r e c i s e j u d g i n g , i n v o l v e 

s t u d e n t s a t too e a r l y an age, are too time consuming f o r the 

t e a c h e r , and r e q u i r e too much s c i e n t i f i c knowledge on the p a r t of 

the elementary t e a c h e r " (Speece, 1978). 

The j u d g i n g o f a s c i e n c e f a i r seems t o be one of the more 

c o n t e n t i o u s a s p e c t s o f the debate about s c i e n c e f a i r s . Judges 

are expected t o e v a l u a t e s c i e n c e p r o j e c t s f a i r l y and o b j e c t i v e l y 

2 



a c c o r d i n g t o p r e - s e t c r i t e r i a p r o v i d e d by t h e o r g a n i z e r s . Y e t 

p r o j e c t s t h a t do n o t f i t t h e s e p r e - s e t c r i t e r i a a r e i n some 

i n s t a n c e s r e w a r d e d by h i g h m a r k s a s t h e j u d g e s b e l i e v e t h e y 

c o n t a i n " g o o d " s c i e n c e t h a t t h e c r i t e r i a a r e n o t d e s i g n e d t o 

e v a l u a t e . Some a u t h o r s ( S m i t h , 1980 , and L a g u e u x and A m o l s , 

1986) h ave s u g g e s t e d t h e r e i s a n e e d f o r t h e j u d g e s t o be more 

o b j e c t i v e . 

D e l e g a t e s t o t h e C a n a d a W i d e S c i e n c e F a i r ( C . W . S . F . ) i n 

C a l g a r y 1986 a l s o r a i s e d c o n c e r n s a b o u t t h e j u d g i n g o f s c i e n c e 

f a i r s . E a c h d e l e g a t e r e p r e s e n t e d one o f t h e 79 r e g i o n a l s c i e n c e 

f a i r s i n C a n a d a . C o n c e r n o v e r t h e j u d g i n g a t t h e C . W . S . F . 

r e s u l t e d i n a c o m m i t t e e b e i n g f o r m e d by t h e Y o u t h S c i e n c e 

F o u n d a t i o n ( Y . S . F . ) . The c o m m i t t e e s u g g e s t e d t h a t new m e t h o d s o f 

j u d g i n g and t h e r e f o r e new j u d g i n g c r i t e r i a m i g h t h a v e t o be 

d e v e l o p e d s o t h a t a l l p r o j e c t s m i g h t c o m p e t e on an e q u a l b a s i s 

( C a n a d a W i d e S c i e n c e F a i r D i s c u s s i o n P a p e r , 1 986). 

C u r r e n t l y , t h e j u d g i n g c r i t e r i a p r o v i d e d by t h e Y . S . F . a r e 

i n t e n d e d t o be u s e d by t h e j u d g e s t o a s s e s s t h e v a l u e o f t h e 

p r o j e c t s . No p u b l i s h e d s t u d y , h o w e v e r , ha s d e s c r i b e d any p a r t o f 

t h e a d j u d i c a t i o n o f s c i e n c e f a i r s . T h e r e f o r e t h e v a l u e and u s e 

o f t h e Y . S . F . ' s j u d g i n g c r i t e r i a i s n o t known b u t i s t h o u g h t t o 

be i m p o r t a n t . E x a m i n i n g j u d g i n g i s i m p o r t a n t as s u c h a s t u d y 

r e v e a l s p r a c t i c a l i m p l i c a t i o n s f o r o r g a n i z e r s , p a r t i c i p a n t s and 

j u d g e s . The V . S . F . ' s o r g a n i z i n g c o m m i t t e e p r o v i d e d g u i d e l i n e s 

f o r s t u d e n t s on how t o o r g a n i z e t h e i r p r o j e c t s . T h e s e g u i d e l i n e s 
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i n c l u d e d t h e Y . S . F . ' s j u d g i n g c r i t e r i a w h i c h t h e j u d g e s w e r e 

e x p e c t e d t o f o l l o w as t h e y a d j u d i c a t e d . W h e t h e r o r n o t j u d g e s 

a d h e r e d t o t h e s e c r i t e r i a p r o v i d e d by t h e Y . S . F . was n o t k n o w n . 

A s d i s s a t i s f a c t i o n w i t h t h e c u r r e n t m e t h o d o f j u d g i n g h a s b e e n 

e x p r e s s e d ( C a n a d a W i d e S c i e n c e F a i r D i s c u s s i o n P a p e r , 1 9 8 6 ) , a 

c a r e f u l l o o k a t wha t j u d g e s do as t h e y a d j u d i c a t e an 

e x p e r i m e n t a l s c i e n c e f a i r p r o j e c t seems a p p r o p r i a t e . 

A s m e n t i o n e d no r e s e a r c h e r h a s s t u d i e d j u d g i n g o f s c i e n c e 

f a i r p r o j e c t s , a l t h o u g h much o f t h e l i t e r a t u r e on s c i e n c e f a i r s 

e x p r e s s e s c o n c e r n o v e r t h e j u d g e s and t h e j u d g i n g p r o c e s s . 

P e r h a p s r e s e a r c h e r s h a v e c o n s i d e r e d t h e j u d g i n g o f s c i e n c e f a i r 

p r o j e c t s t o be i n s i g n i f i c a n t o r t o o d i f f i c u l t t o e x a m i n e . 

W h a t e v e r t h e r e a s o n f o r t h e l a c k o f r e s e a r c h t h e r e r e m a i n s t h e 

n e e d t o f i n d o u t w h a t j u d g e s l o o k f o r and w h a t t h e y do as t h e y 

a d j u d i c a t e a s c i e n c e f a i r p r o j e c t . T h i s r e s e a r c h s t u d y f o c u s e s on 

t h e j u d g i n g p r o c e s s . 

The p i l o t s t u d y r e v e a l e d t h a t j u d g e s u s e d t h e m e s o r 

c a t e g o r i e s a s t h e y c o n v e r s e d w i t h s t u d e n t s a t a s c i e n c e f a i r . 

T h e s e t hemes o r c a t e g o r i e s w h i c h j u d g e s l o o k f o r i n a 

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

e x p e r i m e n t w e r e c a l l e d t o p i c s . T h i s s t u d y was d e s i g n e d i n p a r t t o 

c o m p a r e t h e t o p i c s t h e j u d g e s u s e d w i t h t h e j u d g i n g c r i t e r i a 

p r o v i d e d by t h e Y . S . F . A d e s c r i p t i o n o f wha t t o p i c s j u d g e s use 

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

j u d g e s and s t u d e n t . I n t h i s w a y , t h e p r o c e s s o f j u d g i n g was 

d e s c r i b e d so a l l p e o p l e a f f i l i a t e d w i t h t h e j u d g i n g o f s c i e n c e 
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f a i r s m i g h t u s e t h e i n f o r m a t i o n t o i n s t i t u t e any n e c e s s a r y 

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

j u d g i n g o f s c i e n c e f a i r p r o j e c t s . 

S t a t e m e n t o f the. P r o b l e m 

T h i s s t u d y was d e s i g n e d t o d e s c r i b e how j u d g e s a d j u d i c a t e d 

one s c i e n c e f a i r p r o j e c t and t o e x a m i n e t h e u t t e r a n c e s and r e v e a l 

t h e t o p i c s t h e y u s e d a s t h e y a d j u d i c a t e d . The r e s e a r c h e r b e l i e v e d 

a d e s c r i p t i o n o f a j u d g e ' s " s t y l e " w o u l d r e s u l t . S p e c i f i c a l l y , 

t h e m e t h o d s and t e c h n i q u e s u s e d by e a c h j u d g e as he o r she 

c o n d u c t e d a c o n v e r s a t i o n w i t h a s t u d e n t a b o u t h e r p r o j e c t w e r e 

d e s c r i b e d . 
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S ta tement OL H y p o t h e s e s 

I n o r d e r t o g u i d e t h e p r e s e n t s t u d y t h e f o l l o w i n g h y p o t h e s e s 

w e r e e x a m i n e d : 

H v p o t h e s i s 1 - The w r i t t e n summary and p r o j e c t b a c k b o a r d s w i l l be 

u t i l i z e d i n r a n k i n g t h e s t u d e n t ' s p r o j e c t . 

H y p o t h e s i s 2 - The j u d g e s ' c o n v e r s a t i o n s ( i n t e r v i e w ) w i t h a 

s t u d e n t w i l l be i m p o r t a n t i n r a n k i n g t h e s t u d e n t ' s p r o j e c t . 

H y p o t h e s i s 3. - J u d g e s w i l l f o l l o w t h e c r i t e r i a p r o v i d e d by t h e 

Y o u t h S c i e n c e F o u n d a t i o n , t h o s e u s e d by t h e V a n c o u v e r ( L o w e r 

M a i n l a n d R e g i o n a l ) S c i e n c e F a i r . 

H y p o t h e s i s 4 - J u d g e s ' c o n v e r s a t i o n s w i t h s t u d e n t s w i l l be 

s i m i l a r t o a t e a c h e r ' s c o n v e r s a t i o n i n t h e c l a s s r o o m and e a c h 

j u d g e w i l l h a v e a p e r s o n a l j u d g i n g s t y l e . 
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L i m i t a t i o n s of_ t h e S t u d y 

T h e r e a r e two m a j o r l i m i t a t i o n s o f t h i s s t u d y : 

(1) T h i s s t u d y was l i m i t e d t o t h e t h r e e j u d g e s o f t h e P h y s i c a l 

S c i e n c e s C a t e g o r y , J u n i o r s e c t i o n o f t h e V a n c o u v e r ( L o w e r 

M a i n l a n d R e g i o n a l ) S c i e n c e F a i r ( V . S . F . ) l o c a t e d i n V a n c o u v e r , 

B r i t i s h C o l u m b i a . The use o f j u d g e s f r o m o n l y one c a t e g o r y 

means c a r e mus t be e x e r c i s e d when s t a t e m e n t s a r e made t h a t a r e 

r e l e v a n t t o o t h e r s c i e n c e f a i r s o r j u d g e s o f o t h e r c a t e g o r i e s . 

(2) O n l y one s t u d e n t who p r o d u c e d a h i g h q u a l i t y p r o j e c t i n t h e 

P h y s i c a l S c i e n c e s C a t e g o r y , J u n i o r S e c t i o n was a p a r t o f t h i s 

s t u d y . The t i m e c o n s t r a i n t o f t h e m e t h o d o l o g y d i d n o t a l l o w f o r 

m o r e t h a n one s t u d e n t ' s c o n v e r s a t i o n s w i t h t h e t h r e e j u d g e s t o be 

e x a m i n e d . C a r e mus t be e x e r c i s e d when s t a t e m e n t s a r e made t h a t 

a r e r e l e v a n t t o o t h e r s c i e n c e f a i r p r o j e c t s . 

P c f l n i t l Q n s 

S c i e n c e F a i r s a r e d e f i n e d as t h o s e o r g a n i z e d e x p o s i t i o n s , 

d i r e c t l y o r i n d i r e c t l y s a n c t i o n e d by t h e Y o u t h S c i e n c e 

F o u n d a t i o n , a t w h i c h s t u d e n t s p r e s e n t and a r e j u d g e d f o r 

s c i e n t i f i c e x p e r i m e n t s t h a t t h e y have d e s i g n e d a n d / o r c o n d u c t e d . 

S p e e c e (1978) s t a t e d , " A m o d e r n s c i e n c e f a i r c o n s i s t s o f an 

e x p o s i t i o n . . . a t w h i c h c h i l d r e n i n g r a d e s 1- 12 c a n p r e s e n t and 

be j u d g e d f o r s c i e n t i f i c e x p e r i m e n t s o r d i s p l a y s t h a t t h e y h a v e 

d e s i g n e d a n d / o r c o n d u c t e d . " 
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Vancouver (Lower M a i n l a n d R e g i o n a l ) S c i e n c e F a i r (V.S.F.) -

a s c i e n c e f a i r d i r e c t l y sponsored by the Youth S c i e n c e 

F o u n d a t i o n . P r o j e c t s are e n t e r e d i n t h r e e d i v i s i o n s a c c o r d i n g t o 

s c h o o l grade: J u n i o r (Grade 6 and 7 ) , I n t e r m e d i a t e (Grade 8 and 

9 ) , and S e n i o r (Grades 10, 11, and 12). P r o j e c t s are not only 

p l a c e d i n t o c a t e g o r i e s on the b a s i s of grade l e v e l , but a l s o on 

the b a s i s of the s u b j e c t c o v e r e d . There are c u r r e n t l y f o u r 

s u b j e c t c a t e g o r i e s i n each of the grade d i v i s i o n s . These 

c a t e g o r i e s are (1) L i f e , (2) P h y s i c a l , (3) E n g i n e e r i n g , and (4) 

Computers. Winning p r o j e c t s are e l i g i b l e t o p a r t i c i p a t e i n the 

Canada Wide S c i e n c e F a i r (C.W.S.F.) h e l d i n a d i f f e r e n t Canadian 

c i t y each y e a r . 

C a t e g o r i e s - a l l s t u d e n t s a t the V.S.F. e n t e r e d i n 1 

o f 4 c a t e g o r i e s . These c a t e g o r i e s were d e c i d e d on the b a s i s 

o f the s u b j e c t m atter of the s c i e n c e p r o j e c t . The f o u r 

c a t e g o r i e s were p h y s i c a l s c i e n c e s , l i f e s c i e n c e s , 

e n g i n e e r i n g , and computer s c i e n c e . In a d d i t i o n each 

c a t e g o r y was d i v i d e d i n t o t h r e e d i f f e r e n t age s e c t i o n s : 

s e n i o r ( h i g h s c h o o l ) , i n t e r m e d i a t e ( j u n i o r h i g h ) , and j u n i o r 

( e l e m e n t a r y s c h o o l ) . 

P h y s i c a l S c i e n c e s C a t e g o r y , J u n i o r S e c t i o n - one of 

the 12 c a t e g o r i e s a t the V.S.F. The only p r o j e c t examined 

i n t h i s study was produced i n t h i s s e c t i o n . 
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E x p e r i m e n t a l S c i e n c e P r o j e c t s - t h o s e p r o j e c t s t h a t 

i n v o l v e t h e o b t a i n i n g o f d a t a o r i n f o r m a t i o n by means o f 

e x p e r i m e n t s . T h i s a l s o i n c l u d e s p r o j e c t s t h a t a l l o w s t u d e n t s 

t o make i n t e r p r e t a t i o n s and d raw c o n c l u s i o n s f r o m d a t a 

g a i n e d t h r o u g h o b s e r v a t i o n o r s u r v e y s . 

P r o j e c t Dimensions - t h e maximum amount o f s p a c e 

a l l o t t e d t o e a c h p r o j e c t as p r o v i d e d by t h e Y . S . F . The 

d i m e n s i o n s a r e : h e i g h t ( 2 m e t e r s ) , w i d t h ( 1 . 2 m e t e r s ) , and 

d e p t h ( 0 . 8 m e t e r s ) . 

The Y o u t h S c i e n c e F o u n d a t i o n ( Y . S . F . ) - an o r g a n i z a t i o n 

t h a t i s p l e d g e d t o d e v e l o p any p r o g r a m s w h i c h w i l l : 

( a ) a s s i s t t h e s c i e n t i f i c and t e a c h i n g p r o f e s s i o n s i n t h e i r 

a c t i v e s u p p o r t o f s c i e n t i f i c p r o g r e s s and e d u c a t i o n among y o u n g 

p e o p l e i n C a n a d a . 

( b ) c o o r d i n a t e e x t r a - c u r r i c u l a r a c t i v i t i e s o f C a n a d i a n y o u t h 

i n s c i e n c e and t e c h n o l o g y . 

( c ) e n c o u r a g e y o u n g p e o p l e i n C a n a d a t o c o n s i d e r l i f e t i m e 

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

t o a b e t t e r u n d e r s t a n d i n g o f t h e r o l e o f t h e s e f i e l d s i n n a t i o n a l 

and i n t e r n a t i o n a l a f f a i r s . 

J u d g i n g C r i t e r i a - t h e r u l e s p r o v i d e d by t h e Y . S . F . 

and u s e d by t h e V a n c o u v e r ( L o w e r M a i n l a n d R e g i o n a l ) S c i e n c e 

F a i r . T h e s e r u l e s a r e i n t e n d e d t o be u s e d by t h e j u d g e s t o 

e s t a b l i s h t h e q u a l i t y o f a s c i e n c e f a i r p r o j e c t . 
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J u d g i n g C o n v e r s a t i o n - i s t h e v e r b a l i n t e r a c t i o n b e t w e e n 

j u d g e and s t u d e n t as t h e s t u d e n t ' s p r o j e c t i s b e i n g a d j u d i c a t e d . 

E a c h s t u d e n t e x h i b i t o r a t t h e V . S . F . was e x p e c t e d t o p r e p a r e a 

b r i e f o r a l p r e s e n t a t i o n f o r e a c h o f t h e j u d g e s . I n a d d i t i o n e a c h 

j u d g e a s k e d q u e s t i o n s and made s e v e r a l o t h e r t y p e s o f u t t e r a n c e s 

a s t h e y i n t e r a c t e d w i t h e a c h s t u d e n t . 

T o p i c s - t hemes o r c a t e g o r i e s w h i c h j u d g e s l o o k f o r i n 

a c o n v e r s a t i o n e . g . o r i g i n a l i t y , c a r e o f d e s i g n , and p a r t s 

o f an e x p e r i m e n t . 

U t t e r a n c e s - a s d e s c r i b e d i n t h i s s t u d y a r e t h e 

c o m m u n i c a t i o n o f t h o u g h t s and i d e a s as v o c a l s o u n d s . 

Request Sequences - t h e way i n w h i c h t h e j u d g e s a s k e d 

t h e s t u d e n t f o r i n f o r m a t i o n . How t h e j u d g e s i n t e r a c t e d w i t h 

t h e s t u d e n t when t h e y a s k e d f o r s p e c i f i c i n f o r m a t i o n . 

R e q u e s t s f o r i n f o r m a t i o n w e r e o f t e n n e g o t i a t e d o v e r e x t e n d e d 

s e q u e n c e s . 

I n i t i a t i o n s - a r e u t t e r a n c e s t h e f u n c t i o n o f w h i c h i s 

t o r e q u e s t a l i n g u i s t i c r e s p o n s e ( S i n c l a i r and C o u l t h a r d , 

1 975) . 

1 0 



R e i n i t i a t i o n s - where an i n i t i a t i o n i s u n s u c c e s s f u l 

and the judge t r i e s a g a i n t o s e c u r e a s a t i s f a c t o r y response 

(McTear, 1985). 

F o l l o w - u p s or Feedback - to l e t a s t u d e n t know how 

w e l l she or he has performed. F o l l o w - u p s may occur not only 

a f t e r a s t u d e n t response but a l s o a f t e r a s t u d e n t ' s 

i n i t i a t i o n . 
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Chap te r £ 

The p u r p o s e o f t h i s c h a p t e r i s t o p r o v i d e a b a c k g r o u n d t o 

t h e s t u d y o f how j u d g e s a d j u d i c a t e one s c i e n c e f a i r p r o j e c t . 

S e v e r a l i s s u e s p r o v i d e t h e f o c i i f o r t h i s s t u d y . T h e s e i n c l u d e a 

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

d i s c u s s i o n o f t h e r e s e a r c h m e t h o d s and t h e o r y u n d e r l y i n g t h e 

s t u d y . 

L i t e r a t u r e R e l a t e d i j a i h f i P r o b l e m 

Many a u t h o r s h a v e w r i t t e n on t h e s u b j e c t o f s c i e n c e f a i r s . 

W h i l e a few a u t h o r s condemn s c i e n c e f a i r s t h e m a j o r i t y s u g g e s t 

m e t h o d s o f p r o m o t i n g a more s u c c e s s f u l s c i e n c e f a i r . E v e n t h o s e 

p r o p o n e n t s o f s c i e n c e f a i r s r e c o g n i z e p r o b l e m s and i n d i c a t e a r e a s 

w h i c h r e q u i r e i m p r o v e m e n t . The v a r i e t y o f p r o b l e m s a s s o c i a t e d 

w i t h t h e j u d g i n g o f s c i e n c e f a i r s a r e p r e s e n t e d b e l o w . 

P a l d y (1971) ' w o r r i e d ' a b o u t t h e c o m p e t i t i v e n a t u r e o f 

s c i e n c e f a i r s . He b e l i e v e d t h e c o m p e t i t i v e a s p e c t s o f s c i e n c e 

f a i r s d i s c o u r a g e d c o o p e r a t i o n " w h i c h was p a r t i c u l a r l y 

u n f o r t u n a t e . . . f o r s u c h i n t e r a c t i o n s a r e among t h e mos t 

d i s t i n c t i v e f e a t u r e s o f t h e s c i e n t i f i c e n t e r p r i s e " ( P a l d y , 1971 ) . 

P a l d y ' s (1971) g r e a t e s t c r i t i c i s m c e n t e r e d on t h e d i s t i n c t i o n 

b e t w e e n e x p e r i m e n t a l and n o n - e x p e r i m e n t a l p r o j e c t s t h a t w e r e 

o f t e n made p a r t o f t h e j u d g i n g r u l e s : 
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S i n c e most f a i r s are supposed t o s t r e s s pure s c i e n c e 
(whatever t h a t i s ) , a c h i l d who puts t o g e t h e r an i n t e r e s t i n g 
p i e c e of a p p a r a t u s or d e m o n s t r a t i o n but who does not r e a l l y 
p erform an e x p e r i m e n t . . . i s a t a s i g n i f i c a n t d i s a d v a n t a g e i n 
terms o f awards, (p. 427) 

Smith (1980) was c r i t i c a l of the l a c k of " i n v e s t i g a t i v e 

p r o j e c t s " a t s c i e n c e f a i r s . He b e l i e v e d the essence of s c i e n c e 

was only found i n i n v e s t i g a t i v e p r o j e c t s t h a t i n v o l v e d the 

s t u d e n t i n c r i t i c a l t h i n k i n g . The absence of i n v e s t i g a t i v e 

p r o j e c t s i n s c i e n c e f a i r s he a t t r i b u t e d t o the l a c k o f d i s c u s s i o n 

or agreement b e f o r e a s c i e n c e f a i r between t e a c h e r s , s t u d e n t s , 

and s c i e n c e f a i r judges as t o the purposes o f the endeavor and 

the c r i t e r i a by which e n t r i e s w i l l be judged ( S m i t h , 1980). In 

Smith's ( 1980) view " The most s t a r t l i n g r e a son f o r the p r e s e n t 

emphasis on n o n - i n v e s t i g a t i v e p r o j e c t s i s the o r i e n t a t i o n of the 

judges t h e m s e l v e s , which causes them t o . . . d i s c o u r a g e 

i n v e s t i g a t i v e p r o j e c t s " (p. 3 9 ) . 

Hedges, Popp, and Robinson (1974) p r e s e n t e d s i x 

recommendations t o improve the q u a l i t y of s c i e n c e f a i r s . They 

c o n c l u d e d , i n r e f e r e n c e to j u d g i n g , t h a t the c r i t e r i a f o r a 

s c i e n c e f a i r s h o u l d , r e f l e c t "the b a s i c purposes, p a r t i c u l a r l y 

the encouragement of s c i e n t i f i c t h i n k i n g . . . [ t h e c r i t e r i a ] guide 

the s t u d e n t i n s e l e c t i n g and o r g a n i z i n g h i s p r o j e c t and the judge 

i n e v a l u a t i n g i t " (Hedges e t a l . , 1974, p. 8 ) , and ensure t h a t : 
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the judges agree i n t h e i r u n d e r s t a n d i n g 
o f the c r i t e r i a and f o l l o w them as r i g o r o u s l y as p o s s i b l e . 
Otherwise a very neat, a very a t t r a c t i v e , or a s p e c t a c u l a r 
p r o j e c t may r e c e i v e a h i g h e r r a t i n g than i t deserves because 
of a judges p a r t i c u l a r b i a s . (Hedges et a l . , 1974, p. 8) 

McBurney (1978) e x p r e s s e d concern about the n a t u r e of the 

j u d g i n g of s c i e n c e f a i r s . He i d e n t i f i e d a number of problems: 

the judges d i d not have enough time f o r a d j u d i c a t i o n : the judges 

were not p r o f e s s i o n a l l y q u a l i f i e d i n s c i e n c e and c o n t e n t a r e a s . 

McBurney (1978) suggested s e v e r a l ways i n which the a d j u d i c a t i o n 

of s c i e n c e f a i r p r o j e c t s might be improved. S p e c i f i c a l l y he 

b e l i e v e d awards s h o u l d be based on c o m p e t i t i o n a g a i n s t a s t a n d a r d 

r a t h e r than c o m p e t i t i o n a g a i n s t another s t u d e n t : 

T h i s s t a n d a r d s h o u l d be based on such c r i t e r i a as the 
c l a r i t y and d e f i n i t i o n of the problem or h y p o t h e s i s , 
i n t e g r i t y of the e x p e r i m e n t a l d e s i g n and i n v e s t i g a t i v e 
p r o c e d u r e s , accuracy of data i n t e r p r e t a t i o n , and o t h e r 
s c i e n t i f i c q u a l i t i e s . (McBurney, 1978, p. 420) 

R i e c h a r d (1976) thought t h a t "the v a s t m a j o r i t y of s c i e n c e 

f a i r s are c o m p e t i t i v e i n n a t u r e " (p. 257). The j u d g i n g a t 

s c i e n c e f a i r s was c o n s i d e r e d t o be c r u c i a l to the o v e r a l l s u c c e s s 

o f the s c i e n c e f a i r ( R i e c h a r d , 1976). S e v e r a l s u g g e s t i o n s were 

made by the author to improve j u d g i n g . He recommended t h a t 

s c i e n c e f a i r committees s h o u l d (1) ensure t h a t the r a t i n g 

c r i t e r i a are u n d e r s t o o d by the j u d g e s , (2) e s t a b l i s h d i f f e r e n t 

r a t i n g c r i t e r i a f o r d i f f e r e n t t ypes of p r o j e c t s , and (3) 

e l a b o r a t e on the o b j e c t i v e s and purposes of the f a i r f o r the 
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j u d g e s . R i e c h a r d (1976) f e l t t h a t t h e s e s u g g e s t i o n s w o u l d 

" m i n i m i z e t h e m o s t common j u d g i n g e r r o r - t h e c a s e w h e r e p r o j e c t s 

a r e r a t e d r e l a t i v e t o t h e j u d g e s ' own i n d i v i d u a l p h i l o s o p h i e s o f 

w h a t a f a i r ' s p u r p o s e s h o u l d b e " ( p . 2 5 7 ) . 

A l l t h e l i t e r a t u r e d e s c r i b e d e x p r e s s e s c o n c e r n a b o u t t h e 

j u d g i n g o f s c i e n c e f a i r p r o j e c t s b u t i t i s b a s e d on p e r s o n a l 

e x p e r i e n c e r a t h e r t h a n r e s e a r c h as no r e s e a r c h ha s b e e n p u b l i s h e d 

on t h e j u d g i n g o f s c i e n c e f a i r s i n N o r t h A m e r i c a . 

S p e e c e (1979) and S u b o t n i k (1984) w e r e two r e s e a r c h e r s who 

e x a m i n e d s c i e n c e f a i r s . T h e s e a u t h o r s r e s e a r c h e d s c i e n c e f a i r s 

a s t h e y w e r e i n t e r e s t e d i n i n f o r m a l s c i e n c e s e t t i n g s b u t t h e y d i d 

n o t e x a m i n e o r d e s c r i b e t h e j u d g e s o r t h e j u d g i n g p r o c e s s a t 

s c i e n c e f a i r s . The s t u d y was d e s i g n e d s p e c i f i c a l l y t o d e t e r m i n e 

w h a t j u d g e s l o o k e d f o r as t h e y a d j u d i c a t e d t h e same s c i e n c e f a i r 

p r o j e c t and so a d d r e s s a m i s s i n g c o m p o n e n t i n a f i e l d a s y e t 

p o o r l y r e s e a r c h e d . 

C o n t e x t o f t h e S t u d y — R e g i o n a l C o n c e r n s 

I n M a y , 1986, a t a m e e t i n g o f d e l e g a t e s f r o m a l l t h e 

r e g i o n a l s c i e n c e f a i r s i n C a n a d a c o n c e r n was e x p r e s s e d t h a t t h e 

Y . S . F . ' s j u d g i n g c r i t e r i a w e r e n o t a p p r o p r i a t e f o r t h e j u d g i n g o f 

c e r t a i n t y p e s o f s c i e n c e f a i r p r o j e c t s . S e v e r a l d e l e g a t e s 

commented t h a t t h e c u r r e n t j u d g i n g c r i t e r i a c o u l d o n l y be u s e d t o 

a d j u d i c a t e e x p e r i m e n t a l p r o j e c t s . The c o n c e r n was t h a t s e v e r a l 

15 



s c i e n c e p r o j e c t s p a r t i c u l a r l y t h o s e t h a t c o n d u c t e d a s t r o n o m i c a l 

o r a n t h r o p o l o g i c a l i n v e s t i g a t i o n c o u l d n o t be a d j u d i c a t e d w i t h 

t h e same c r i t e r i a a s t h e e x p e r i m e n t a l p r o j e c t s . A t l e a s t 50% o f 

t h e d e l e g a t e s t h o u g h t t h a t a s t r o n o m i c a l o r a n t h r o p o l o g i c a l 

s c i e n c e f a i r p r o j e c t s s h o u l d be a c c e p t e d f o r s c i e n c e f a i r s b u t 

t h o u g h t t h a t t h e Y . S . F . ' s j u d g i n g c r i t e r i a s h o u l d be r e v i e w e d and 

a l t e r e d so t h a t a l l a r e a s o f s c i e n c e c o u l d be a d j u d i c a t e d f a i r l y . 

O t h e r d e l e g a t i o n s o p p o s e d t h i s v i e w , as t h e y s h a r e d t h e b e l i e f 

t h a t f o r a p r o j e c t t o be s c i e n t i f i c i t mus t be e x p e r i m e n t a l . 

T h e r e f o r e a m o t i o n was p a s s e d by a l l t h e d e l e g a t e s p r e s e n t 

t h a t a c o m m i t t e e be f o r m e d t o e x a m i n e t h e j u d g i n g c r i t e r i a 

c u r r e n t l y u s e d by t h e Y . S . F . The m a n d a t e o f t h i s c o m m i t t e e was 

t o r ecommend c h a n g e s t o t h e j u d g i n g f o r m , c r i t e r i a and m e t h o d o f 

j u d g i n g t o r e f l e c t t h e c o n c e r n s o f v a r i o u s d e l e g a t i o n s f r o m 

a c r o s s C a n a d a . I f t h e s e r e c o m m e n d a t i o n s w e r e a c c e p t e d t h e r e i s 

l i k e l y t o be i m p a c t on j u d g e s and t h e j u d g i n g p r o c e s s . 
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A Review Methods Used In Jfchs. Study 

Of a l l the area s l o o k e d a t i n the l i t e r a t u r e the one' area 

t h a t seemed most p r e s s i n g was the j u d g i n g of s c i e n c e f a i r s . No 

d e s c r i p t i o n of judges and how they a d j u d i c a t e e x i s t s i n the 

l i t e r a t u r e . T h e r e f o r e i t was d e c i d e d t o review the l i t e r a t u r e i n 

o r d e r t o o u t l i n e the methods used i n the s t u d y , d e s c r i b e d i n t h i s 

s e c t i o n . However, the a c t u a l methods used are d e s c r i b e d i n 

Chapter 3. T h i s l i t e r a t u r e was d i v i d e d i n t o t h r e e a r e a s : 

s t i m u l a t e d r e c a l l , the n a t u r e of the c o n v e r s a t i o n between judge 

and s t u d e n t , and the o r i g i n s of the method f o r c h a r t i n g the 

ju d g e ' s c o n v e r s a t i o n w i t h each s t u d e n t . 

S t i m u l a t e d R e c a l l 

S t i m u l a t e d r e c a l l i s a r e s e a r c h t o o l t h a t was f i r s t 

p i o n e e r e d by Bloom i n the e a r l y 1950's. S i n c e t h a t time the use 

of s t i m u l a t e d r e c a l l has p r o l i f e r a t e d but has not been used 

w i d e l y i n n a t u r a l i s t i c s e t t i n g s ( T u c k w e l l , 1980) . Bloom ( 1953) 

d e s c r i b e s the b a s i c i d e a of s t i m u l a t e d r e c a l l as one i n which 

"...a s u b j e c t may be enabled t o r e l i v e an o r i g i n a l s i t u a t i o n w i t h 

v i v i d n e s s and ac c u r a c y i f he i s p r e s e n t e d w i t h a l a r g e number of 

cues which o c c u r r e d d u r i n g the o r i g i n a l s i t u a t i o n " . Under these 

c i r c u m s t a n c e s the i n d i v i d u a l i s a p a r t i c i p a n t i n an event a t one 

time and i s a s u b j e c t r e p o r t i n g h i s c o n s c i o u s thought 

p a r t i c i p a t i o n a f t e r the event (Bloom, 1954). 
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The t e c h n i q u e of s t i m u l a t e d r e c a l l i s based on the 

assumption t h a t s u b j e c t s are a b l e and w i l l i n g t o r e c a l l and 

a r t i c u l a t e t h e i r thought p r o c e s s e s , and t o do so as a c c u r a t e l y 

and c o m p l e t e l y as p o s s i b l e ( T u c k w e l l , 1980). An a u d i o - t a p e of an 

event i n which the s u b j e c t p a r t i c i p a t e d may be r e p l a y e d t o a s s i s t 

i n r e c a l l i n g the c o v e r t mental a c t i v i t y which accompanied the 

o v e r t b e h a v i o u r ( T u c k w e l l , 1980). 

Bloom (1953) found the s u b j e c t s ' a b i l i t y t o r e c a l l o v e r t 

a c t i v i t i e s w i t h i n 48 hours had a 95% a c c u r a c y . G a i e r (1954) 

s t a t e s the ac c u r a c y of r e c a l l o f o v e r t e v e n t s dropped from 94% 

a f t e r two days t o 65% a f t e r s i x t e e n days. The r e p l a y of the 

a u d i o t a p e and the p r o v i s i o n o f o t h e r s t i m u l i such as photographs 

and t r a n s c r i p t s a p p a r e n t l y must be done as soon a f t e r the 

o r i g i n a l event as i s p o s s i b l e . 

The p i l o t study c o n f i r m e d t h a t the i n t e r v i e w the judge had 

w i t h the r e s e a r c h e r must be as c l o s e i n time as p o s s i b l e t o the 

o r i g i n a l event. The judge's r e c a l l of the " o v e r t c h e c k a b l e 

a c t i v i t i e s " , and the ac c u r a c y of the r e c a l l of " c o n s c i o u s 

e x p e r i e n c e " demonstrated t h a t the judge remembered c l e a r l y even 

seemingly i n s i g n i f i c a n t d e t a i l s about h i s c o n v e r s a t i o n s w i t h the 

s t u d e n t s . 
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The p i l o t s t u d y a l s o d e m o n s t r a t e d t h a t a c o m p l e t e t r a n s c r i p t 

o f a j u d g e ' s c o n v e r s a t i o n w i t h a s t u d e n t was e s s e n t i a l t o 

s t i m u l a t e t h e j u d g e ' s r e c a l l . D e t a i l e d p h o t o g r a p h s o f t h e 

s t u d e n t s w i t h t h e i r p r o j e c t s w e r e a l s o n e c e s s a r y . The p h o t o g r a p h s 

a i d e d t h e j u d g e ' s a b i l i t y t o r e c o g n i z e and remember t h e s t u d e n t 

and t h e p r o j e c t . 

The p i l o t s t u d y and t h e l i t e r a t u r e i n d i c a t e t h a t s t i m u l a t e d 

r e c a l l i s a v i a b l e h e u r i s t i c . T h e r e f o r e , s t i m u l a t e d r e c a l l ha s 

c o n s i d e r a b l e p o t e n t i a l i n t h i s s t u d y o f how j u d g e s c o n v e r s e d w i t h 

a s t u d e n t a b o u t h e r s c i e n c e p r o j e c t . T u c k w e l l (1980) s t a t e s t h o s e 

who h a v e u s e d s t i m u l a t e d r e c a l l p r o c e d u r e s h a v e r e p o r t e d 

" p o s i t i v e l y on i t s v a l u e , c o m m e n t i n g t h a t i t h a s p r o v e d p r o m i s i n g 

a n d t h a t i t h a s y i e l d e d r i c h , i n t e r e s t i n g d a t a " . 

A F o r m a l C o n v e r s a t i o n 

An i m p o r t a n t c o m p o n e n t o f any c o n v e r s a t i o n i s t h a t t h e 

p a r t i c i p a n t s e n g a g e i n " t u r n - t a k i n g " . W i t h o u t t u r n s c o n v e r s a t i o n 

d o e s n o t t a k e p l a c e ( M c T e a r , 1985) . M c T e a r (1985) b e l i e v e d t h e r e 

was more t o c o n v e r s a t i o n t h a n a s e r i e s o f t u r n s . He b e l i e v e d 

t h e r e w e r e w a y s i n w h i c h s p e a k e r s r e l a t e d t h e i r t u r n s t o p i c a l l y 

and " s h o w [ e d ] l i n k s b e t w e e n and w i t h i n t u r n s " ( M c T e a r , 1985, p . 

29). The d i s c o u r s e b e t w e e n j u d g e and s t u d e n t a t a s c i e n c e f a i r 

was a c o n v e r s a t i o n b e c a u s e t h e r e was t u r n - t a k i n g , l i n k s b e t w e e n 

t u r n s and l i n g u i s t i c c o n t e n t . 
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The j u d g e ' s c o n v e r s a t i o n w i t h a s t u d e n t was a " f o r m a l " 

c o n v e r s a t i o n . F o r m a l c o n v e r s a t i o n s a r e t h o s e " i n w h i c h t h e 

p e r s o n s t a k i n g p a r t h a v e a l l o c a t e d p o s i t i o n s " ( M c H o u l , 1978, p . 

185 ) . T e a c h e r s h a v e t h e r i g h t t o " s t a n d f a c i n g t h e c l a s s o r t o 

move a r o u n d t h e c l a s s a t w i l l w h i l e no o t h e r s h a d s u c h r i g h t s " 

( M c H o u l , 1978, p . 185 ) . J u d g e s a r e a l s o a b l e t o p o s i t i o n 

t h e m s e l v e s w h i l e t h e s t u d e n t s h a v e l i t t l e c h o i c e b u t t o s t a n d . 

I n t h i s s t u d y t h e j u d g e s s a t w h i l e t h e s t u d e n t s s t o o d f o r t h e 

d u r a t i o n o f t h e j u d g i n g c o n v e r s a t i o n . T h a t t h e j u d g e s s a t w h e r e 

t h e y c h o s e was j u s t one i n d i c a t i o n t h a t j u d g e s d o m i n a t e t h e 

c o n v e r s a t i o n w i t h e l e m e n t a r y s c h o o l s t u d e n t s . The j u d g e i n a 

j u d g i n g c o n v e r s a t i o n ha s t h e " m a x i m i z e d p a r t i c i p a t i o n r i g h t s " 

r e f e r r e d t o by M c H o u l ( 1 9 7 8 ) . 

H o w e v e r , t h e r e w e r e d i f f e r e n c e s i n t h e t y p e o f c o n v e r s a t i o n s 

a j u d g e , as o p p o s e d t o a t e a c h e r , ha s w i t h a s t u d e n t . The j u d g e 

o n l y d e a l s w i t h one s t u d e n t a t a t i m e and t h e j u d g e i s n o t 

r e s p o n s i b l e f o r t h e b e h a v i o r o f o t h e r i n d i v i d u a l s . The j u d g e 

n e e d n o t , a s a r e s u l t , be c o n c e r n e d a b o u t e x t e r n a l n o i s e and 

i n f l u e n c e . J u d g e s may f o c u s s o l e l y on t h e s t u d e n t and t h e 

s t u d e n t ' s p r o j e c t . 

B o t h t h e s t u d e n t and t h e j u d g e , as t h e y a r e t h e o n l y 

p a r t i c i p a n t s i n t h e c o n v e r s a t i o n , e n s u r e t h e c o n v e r s a t i o n 

p r o g r e s s e s . The c o n v e r s a t i o n i f i t d o e s f a l t e r may o n l y be 

c o n t i n u e d by e i t h e r t h e j u d g e o r s t u d e n t . I n a c l a s s r o o m 
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s i t u a t i o n d e a l i n g w i t h a poor response to a q u e s t i o n may be 

a v o i d e d by d i r e c t i n g the same q u e s t i o n t o a d i f f e r e n t s t u d e n t . 

The judge and the s t u d e n t do not have the same l u x u r y . A 

c o n c e r t e d e f f o r t must be made by the judges t o e l i m i n a t e 

u n i m p o r t a n t or w a s t e f u l u t t e r a n c e s i n the j u d g i n g c o n v e r s a t i o n . 

C o n v e r s a t i o n s i n the c l a s s r o o m between t e a c h e r and s t u d e n t , 

and a t the s c i e n c e f a i r between judge and s t u d e n t have 

c o n s i d e r a b l e academic c o n t e n t . S t i m u l a t e d r e c a l l i s an 

a p p r o p r i a t e method t o study judges mental a c t i v i t i e s and what 

they l o o k f o r as s t i m u l a t e d r e c a l l i s a v i a b l e means o f s t u d y i n g 

the c o v e r t mental a c t i v i t i e s of t e a c h e r s ( M a r l a n d , 1977). 

Formal t a l k i s found both i n c l a s s r o o m s and i n the j u d g i n g o f 

s c i e n c e f a i r s . "Only t e a c h e r s can d i r e c t s p e a k e r s h i p i n any 

c r e a t i v e way" (p. 188) i n the c l a s s r o o m s i t u a t i o n a c c o r d i n g t o 

McHoul ( 1 9 7 8 ) . And only the judges as they a d j u d i c a t e a t a 

s c i e n c e f a i r can c o n t r o l the t u r n s o f each p a r t i c i p a n t i n the 

j u d g i n g c o n v e r s a t i o n . 

Unique F e a t u r e s oL a. Judging C o n v e r s a t i o n 

Sacks, S h e g l o f f and J e f f e r s o n (1974) s t a t e t h a t the l e n g t h 

of both f o r m a l and i n f o r m a l c o n v e r s a t i o n s i s not s p e c i f i e d i n 

advance. J u d g i n g c o n v e r s a t i o n s a t a s c i e n c e f a i r t y p i c a l l y 

d i f f e r i n t h a t a time c o n s t r a i n t i s imposed. Judges have a 

maximum of twenty minutes t o a d j u d i c a t e each s t u d e n t a t the 

V.S.F. The awareness of a time l i m i t i s one f a c t o r t h a t makes a 
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j u d g i n g c o n v e r s a t i o n d i f f e r e n t from the c o n v e r s a t i o n s d e s c r i b e d 

by Sacks e t a l . ( 1 9 7 4 ) . 

Another d i f f e r e n c e i n the j u d g i n g c o n v e r s a t i o n i s the use of 

models and backboards. These v i s u a l s t i m u l i are used by both the 

judges and the s t u d e n t s i n t h e i r c o n v e r s a t i o n s . S t u d e n t s and 

judges are not t o t a l l y dependent on t h e i r a b i l i t y t o v e r b a l l y 

communicate as they have v i s u a l " p rops" i n the form of a d i s p l a y 

which they can use. 

The p r e v i o u s d i s c u s s i o n has developed the i d e a t h a t judges 

have c o n v e r s a t i o n s w i t h s t u d e n t s . W h i l e t h e r e are unique 

f e a t u r e s i t i s e v i d e n t t h a t judges and s t u d e n t s s t i l l p a r t a k e i n 

the one c r u c i a l element of a c o n v e r s a t i o n and t h a t i s t u r n 

t a k i n g . T h e r e f o r e the t o o l s of c o n v e r s a t i o n a n a l y s i s were 

thought a p p r o p r i a t e and e s s e n t i a l t o a n a l y s e the n a t u r e of a 

j u d g e ' s c o n v e r s a t i o n w i t h a s t u d e n t . 

A n a l y z i n g the J u d g i n g C o n v e r s a t i o n s 

The j u d g e s ' c o n v e r s a t i o n s w i t h a s t u d e n t as they a d j u d i c a t e 

a s c i e n c e f a i r p r o j e c t can be a n a l y z e d u s i n g the t o o l s of 

c o n v e r s a t i o n a n a l y s i s . Sacks, S h e g l o f f , and J e f f e r s o n (1974) 

made an i m p o r t a n t c o n t r i b u t i o n t o the " u n d e r s t a n d i n g of the 

p r o c e s s e s of c o n v e r s a t i o n a l i n t e r a c t i o n , p a r t i c u l a r l y r e g a r d i n g 

the 'work' which p a r t i c i p a n t s i n c o n v e r s a t i o n s a c c o m p l i s h " . 
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The r e s e a r c h e r l o o k e d s p e c i f i c a l l y a t t h e u t t e r a n c e s t h e j u d g e 

made i n c o n v e r s a t i o n w i t h t h e s t u d e n t . 

M c T e a r (1985) i n h i s s t u d y o f c h i l d r e n ' s c o n v e r s a t i o n s 

f o u n d t h a t i n d i v i d u a l s l i n k e d t o g e t h e r r e q u e s t s , t h e r e s p o n s e s 

t h e y r e c e i v e d , and o t h e r r e l a t e d m a t e r i a l o v e r e x t e n d e d 

s e q u e n c e s . M c T e a r (1985) a r g u e d t h a t i t was " i m p o r t a n t t o go 

b e y o n d a d e s c r i p t i o n o f r e q u e s t s a s i s o l a t e d s p e e c h a c t s t o a 

c o n s i d e r a t i o n o f t h e i r f u n c t i o n i n t h e c o n t e x t o f t h e s e q u e n c e s 

i n w h i c h t h e y o c c u r " . The p i l o t s t u d y r e v e a l e d many o f t h e 

j u d g e s u t t e r a n c e s i n c o n v e r s a t i o n w i t h t h e s t u d e n t r e l a t e d t o one 

a n o t h e r . On t h o s e o c c a s i o n s w h e r e a j u d g e ' s u t t e r a n c e s w e r e 

l i n k e d t o g e t h e r t h e y w e r e c a l l e d r e q u e s t s e q u e n c e s ( M c T e a r , 

1 985) . 

A c o n v e r s a t i o n " u s u a l l y c o v e r s a number o f t o p i c s and 

i n v o l v e s s h i f t s f r o m one t o p i c t o a n o t h e r " ( W a r d h a u g h , 1985 ) . 

He f o u n d i t a l m o s t " i m p o s s i b l e " t o p r o v i d e a n a r r o w 

t e c h n i c a l d e f i n i t i o n f o r t h e t e r m ' t o p i c ' : 

U s u a l l y , t h e k i n d s o f t o p i c s we d i s c u s s i n c o n v e r s a t i o n s a r e 
by no means w e l l d e f i n e d ; i n f a c t , t h e p a r t i c i p a n t s 
g e n e r a l l y h a v e t o f i g u r e o u t w h a t i t i s e v e r y o n e i s w i l l i n g 
t o t a l k a b o u t , and t h a t v e r y a c t o f t a l k i n g a b o u t w h a t t h e y 
p e r c e i v e t o be t h e t o p i c h e l p s t o d e f i n e i t . ( W a r d h a u g h , 
1985, p . 139) 
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The u t t e r a n c e s p a r t i c i p a n t s make i n a c o n v e r s a t i o n w i l l 

c l u s t e r , and "the f o c u s o f t h a t c l u s t e r i s a t o p i c " (Wardhaugh, 

1985, p. 1 39 ) . S i n c l a i r and C o u l t h a r d (1975) from t h e i r data 

base of c o n v e r s a t i o n s found i t p o s s i b l e t o i d e n t i f y t o p i c s . 

The t r a n s c r i p t s of the j u d g i n g c o n v e r s a t i o n s r e v e a l e d each 

judge used d i f f e r e n t t ypes o f u t t e r a n c e s . The judges used 

q u e s t i o n s , s t a t e m e n t s , or one word u t t e r a n c e s i n t h e i r 

c o n v e r s a t i o n w i t h the s t u d e n t . The judges used these u t t e r a n c e s 

i n d i f f e r e n t ways depending on what i n f o r m a t i o n they sought from 

the s t u d e n t . McTear (1985) found q u e s t i o n s and sta t e m e n t s were 

used i n c o n v e r s a t i o n s w i t h c h i l d r e n t o i n i t i a t e or r e i n i t i a t e . 

I n i t i a t i o n s were those u t t e r a n c e s which opened c o n v e r s a t i o n a l 

exchanges. R e i n i t i a t i o n s were u t t e r a n c e s used by the speaker as 

he or she t r i e d a g a i n t o se c u r e a s a t i s f a c t o r y response (McTear, 

1985) . S i n c l a i r and C o u l t h a r d (1975) i n t h e i r system of a n a l y s i s 

found u t t e r a n c e s c o u l d a l s o be used t o f o l l o w - u p on a t o p i c . A 

f o l l o w - u p i n d i c a t e d the v a l u e of a c o n t r i b u t i o n from a s t u d e n t 

u s u a l l y i n terms of r e l e v a n c e t o the d i s c o u r s e . In t h i s study 

f o l l o w - u p s were c o n s i d e r e d an i m p o r t a n t p a r t of the judge's 

c o n v e r s a t i o n w i t h each s t u d e n t . These t h r e e • c a t e g o r i e s 

i n i t i a t i o n , r e i n i t i a t i o n , and f o l l o w - u p were u s e f u l i n d e s c r i b i n g 

how judges c o n v e r s e d w i t h one s t u d e n t a t the V.S.F. 

No one g r a p h i c a l system f o r r e p r e s e n t i n g the system of 

a n a l y s i s c o u l d be found t h a t i n c o r p o r a t e d the terms i n i t i a t i o n , 

r e i n i t i a t i o n , and f o l l o w - u p . As a r e s u l t i t was nec e s s a r y f o r 
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the r e s e a r c h e r t o develop h i s own g r a p h i c a l system based on the 

c o n v e r s a t i o n a l work of McTear ( 1 9 8 5 ) , S i n c l a i r and C o u l t h a r d 

( 1 9 7 5 ) , and Wardhaugh (1985) and the f l o w c h a r t d e v i s e d by 

Schoeneberg ( 1 9 8 1 ) . 

Summary 

Two areas t h a t r e l a t e t o the j u d g i n g of s c i e n c e f a i r s were 

i d e n t i f i e d i n the l i t e r a t u r e and i n d i s c u s s i o n among the 

d e l e g a t e s t o the C.W.S.F. The e x a m i n a t i o n o f the l i t e r a t u r e on 

s c i e n c e f a i r s r e v e a l e d t h a t w h i l e much concern was e x p r e s s e d 

about the j u d g i n g p r o c e s s l i t t l e r e s e a r c h has been conducted on 

t h i s t o p i c , about the s c i e n c e c r i t e r i a and the j u d g i n g p r o cedures 

has s u r f a c e d a t the n a t i o n a l l e v e l i n Canada. These t o g e t h e r 

suggest the need f o r a study of what ju d g e ' s l o o k f o r as they 

a d j u d i c a t e a s c i e n c e f a i r p r o j e c t . 

The methodology used i n t h i s study was based on s t i m u l a t e d 

r e c a l l as d e s c r i b e d by T u c k w e l l ( 1 9 8 0 ) . To t e s t i f s t i m u l a t e d 

r e c a l l would be v i a b l e i n the c o n t e x t of a j u d g i n g c o n v e r s a t i o n a 

p i l o t study was conducted. 
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The t o o l s o f c o n v e r s a t i o n a n a l y s i s were a p p r o p r i a t e t o study 

judges c o n v e r s a t i o n s . The terms i n i t i a t i o n , r e i n i t i a t i o n , and 

f o l l o w - u p were components of a judges c o n v e r s a t i o n . A need f o r a 

system f o r a n a l y s i n g a j u d g i n g c o n v e r s a t i o n was shown t o e x i s t as 

no a p p r o p r i a t e system of a n a l y s i s e x i s t e d i n the l i t e r a t u r e . 
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Chapter 1 

The main purpose of t h i s i n v e s t i g a t i o n was t o determine what 

judges l o o k e d f o r when they a d j u d i c a t e d an e x p e r i m e n t a l s c i e n c e 

f a i r p r o j e c t . The 1986 Vancouver (Lower Ma i n l a n d R e g i o n a l ) 

S c i e n c e F a i r (V.S.F.) was chosen as the s i t e of data c o l l e c t i o n . 

The V.S.F. i s 1 of 79 r e g i o n a l s c i e n c e f a i r s a f f i l i a t e d w i t h the 

Youth S c i e n c e F o u n d a t i o n . a c r o s s Canada. Chapter 3 p r e s e n t s the 

r e s e a r c h methodology used i n t h i s study and i s o r g a n i z e d i n t o the 

f o l l o w i n g s e c t i o n s : s u b j e c t s used i n the s t u d y , r e s e a r c h d e s i g n , 

c h a r t of the j u d g i n g c o n v e r s a t i o n , and t o p i c s used by judges i n 

t h e i r j u d g i n g c o n v e r s a t i o n . 

S u b j e c t S e l e c t i o n 

In the s p r i n g of 1986 the V.S.F was one of 79 r e g i o n a l 

s c i e n c e f a i r s formed a c r o s s Canada under the guidance of the 

Youth S c i e n c e F o u n d a t i o n ( Y . S . F . ) . The V.S.F. used the j u d g i n g 

c r i t e r i a , the c a t e g o r i e s , and the p r o j e c t dimensions suggested 

and s u p p l i e d by the Y.S.F. A l l s c i e n c e p r o j e c t s p r e s e n t e d a t the 

Vancouver Lower M a i n l a n d r e g i o n were e l i g i b l e to e n t e r the V.S.F. 

P e r m i s s i o n was o b t a i n e d from the o r g a n i z i n g committee of the 

V.S.F. to conduct t h i s s t u d y , and t o c o n t a c t judges and s t u d e n t s 

i n the p h y s i c a l s c i e n c e s c a t e g o r y , j u n i o r s e c t i o n . 
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The judges a t the V.S.F. were grouped on the b a s i s o f t h e i r 

p r o f e s s i o n a l background i n u n i t s of t h r e e e.g. t h r e e p h y s i c i s t s 

judged the p h y s i c a l s c i e n c e s , j u n i o r c a t e g o r y . Each group of 

judges was r e s p o n s i b l e f o r a d j u d i c a t i n g 8 - 1 2 p r o j e c t s u s u a l l y 

w i t h i n the same s c i e n c e c a t e g o r y and age s e c t i o n . A l l 3 judges 

i n t h i s study were p h y s i c i s t s . A l t h o u g h these 3 judges d e c i d e d 

on t h e i r f i n a l r a n k i n g o f a p r o j e c t i n c o n s u l t a t i o n w i t h o t h e r 

members of the j u d g i n g group each judge's c o n v e r s a t i o n w i t h a 

st u d e n t was conducted on an i n d i v i d u a l b a s i s . T h i s 15 minute 

c o n v e r s a t i o n between judge and s t u d e n t was c a l l e d the " j u d g i n g 

c o n v e r s a t i o n " . 

The p i l o t study a f f e c t e d the s e l e c t i o n o f judges f o r the 

r e s e a r c h p r o j e c t . The h i g h l y ranked s c i e n c e p r o j e c t s a t the 

elementary l e v e l d u r i n g the p i l o t r e l a t e d t o p h y s i c s . These 

h i g h l y ranked p r o j e c t s were a l s o p e r c e i v e d by the o r g a n i z e r s and 

judges t o r e p r e s e n t "good" s c i e n c e . H i g h l y ranked p h y s i c a l 

s c i e n c e p r o j e c t s were more l i k e l y t o be produced by elementary 

s c h o o l s t u d e n t s than e x p e r i m e n t a l p r o j e c t s i n o t h e r c a t e g o r i e s 

a c c o r d i n g t o the judge i n t e r v i e w e d i n the p i l o t s tudy. 

T h e r e f o r e , the 3 judges o f the p h y s i c a l s c i e n c e s c a t e g o r y , j u n i o r 

s e c t i o n were s e l e c t e d t o be the judges chosen f o r t h i s s t u d y . 

Requests t o p a r t i c i p a t e i n the study were sent t o the home 

add r e s s e s of the t h r e e j u d g e s . A l l t h r e e judges agreed t o 

p a r t i c i p a t e i n the s t u d y . P e r m i s s i o n was o b t a i n e d t o make aud i o 

r e c o r d i n g s o f each judge's c o n v e r s a t i o n w i t h the 11 s t u d e n t s who 
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had p r o j e c t s i n the p h y s i c a l s c i e n c e s c a t e g o r y j u n i o r s e c t i o n . 

Each judge a l s o agreed t o p a r t i c i p a t e i n a one hour a u d i o - t a p e d 

i n t e r v i e w w i t h the r e s e a r c h e r w i t h i n f i v e days of c o m p l e t i o n of 

the j u d g i n g a t the s c i e n c e f a i r . Each judge agreed t o t h i s 

f o r m a t . 

The t h r e e judges were employed i n j o b s t h a t r e q u i r e 

knowledge of the p h y s i c a l s c i e n c e area but each had a d i f f e r e n t 

p r o f e s s i o n a l and s c i e n t i f i c background. Judge A was a 

p r o f e s s i o n a l s c i e n c e e d u c a t o r , an astronomer, i n the F a c u l t y o f 

E d u c a t i o n of a major u n i v e r s i t y . She i n s t r u c t e d computer 

programming and the t e a c h i n g o f h i g h s c h o o l p h y s i c s . Judge B was 

a p r o f e s s i o n a l p h y s i c i s t . Judge B's r e s e a r c h i n the area of 

a s t r o p h y s i c s gave him a p a r t i c u l a r view of s c i e n c e and s c i e n t i f i c 

r e s e a r c h . Judge C was a h i g h s c h o o l p h y s i c s t e a c h e r . He taught 

at an a l l female s c h o o l l o c a t e d i n Vancouver. 

The C h i e f judge, who was r e s p o n s i b l e f o r the a l l o c a t i o n o f 

judges a t the V.S.F., i n t e n t i o n a l l y arranged these t h r e e 

p h y s i c i s t s to a d j u d i c a t e the p h y s i c a l s c i e n c e c a t e g o r y , j u n i o r 

s e c t i o n . The 3 judges were c o n s i d e r e d competent t o a d j u d i c a t e 

t h i s c a t e g o r y as the p r o j e c t s were a l l based i n a s c i e n t i f i c area 

w i t h which each judge was f a m i l i a r . A f t e r a d j u d i c a t i o n was 

completed the C h i e f judge commented t h a t the p h y s i c a l s c i e n c e 

c a t e g o r y , j u n i o r s e c t i o n was p a r t i c u l a r l y w e l l judged. 
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A l t h o u g h the s u b j e c t s o f t h i s study were the judges the 

s t u d e n t s were a l s o a u d i o - t a p e d . The c o n t e x t of each j u d g i n g 

c o n v e r s a t i o n depended on both the judge's and s t u d e n t ' s 

u t t e r a n c e s . T h e r e f o r e , to g a i n p e r m i s s i o n f o r the a u d i o - t a p i n g 

o f s t u d e n t s a l l 11 e n t r a n t s i n the p h y s i c a l s c i e n c e c a t e g o r y , 

j u n i o r s e c t i o n r e c e i v e d l e t t e r s t h a t sought s t u d e n t and p a r e n t a l 

p e r m i s s i o n t o p a r t i c i p a t e i n the s t u d y . The consent forms were 

r e t u r n e d w i t h both p a r e n t a l and s t u d e n t s i g n a t u r e s . T h i s 

ensured the r e s e a r c h e r would have a u d i o - t a p e s of the judges 

c o n v e r s a t i o n s w i t h the s t u d e n t s who produced the best p r o j e c t s . 

Only the best s t u d e n t p r o j e c t , as d e c i d e d by the j u d g e s , i n 

the p h y s i c a l s c i e n c e c a t e g o r y , j u n i o r s e c t i o n was used i n t h i s 

s t u d y . A u d i o - t a p e s of a l l the j u d g i n g c o n v e r s a t i o n s i n the 

p h y s i c a l s c i e n c e c a t e g o r y , j u n i o r s e c t i o n were conducted t o 

ensure t h a t a r e c o r d i n g was o b t a i n e d o f the a d j u d i c a t i o n o f the 
x b e s t ' p r o j e c t . I t was i n t e n d e d t o use a l l 3 j u d g i n g 

c o n v e r s a t i o n s w i t h the s t u d e n t who produced the f i r s t p l a c e d 

p r o j e c t as the data base f o r t h i s s t u d y . However, one of the 

t h r e e j u d g i n g c o n v e r s a t i o n s w i t h the s t u d e n t who produced the 

f i r s t p l a c e d p r o j e c t a b r u p t l y ended, the r e s u l t of a tape 

r e c o r d e r f a i l u r e . T h e r e f o r e , the t h r e e j u d g i n g c o n v e r s a t i o n s 

w i t h the second p l a c e d s t u d e n t ' s p r o j e c t on "The I n s u l a t i n g 

Q u a l i t i e s of D i f f e r e n t F a b r i c s used f o r C l o t h i n g ( I n s u l a t i o n ) " 

was used i n s t e a d . (Appendix A c o n t a i n s a complete d e s c r i p t i o n o f 

the p r o j e c t ) . 
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RESEARCH DESIGN 

Each judge met w i t h the r e s e a r c h e r p r i o r to the s c i e n c e f a i r 

t o be b r i e f e d on the use of the m i c r o - c a s s e t t e tape r e c o r d e r . 

The r e s u l t s from the p i l o t showed t h a t the microphones i n these 

s m a l l a u d i o r e c o r d e r s worked best i f they were hand h e l d when the 

judge was s t a n d i n g , or p l a c e d between the judge and the s t u d e n t 

when the judge was s i t t i n g . As the judges were p r o v i d e d w i t h 

c h a i r s the m a j o r i t y of the j u d g i n g c o n v e r s a t i o n s had the s t u d e n t 

s t a n d i n g w h i l e the judge was s e a t e d . 

The V.S.F. a l l o c a t e d the judges a minimum of 15 minutes and 

a maximum of 20 minutes f o r each j u d g i n g c o n v e r s a t i o n . 

A d d i t i o n a l time was p r o v i d e d p r i o r t o the j u d g i n g c o n v e r s a t i o n s 

f o r the judges t o view the p r o j e c t s w i t h o u t the presence of any 

s t u d e n t s . Time was a l s o a l l o t t e d a f t e r the j u d g i n g 

c o n v e r s a t i o n s . T h i s a d d i t i o n a l time a l l o w e d the judges t o l o o k 

a g a i n a t p r o j e c t s which they f e l t r e q u i r e d f u r t h e r a d j u d i c a t i o n . 

Upon c o m p l e t i o n o f t h i s a d j u d i c a t i o n p e r i o d the judges c o n s u l t e d 

w i t h each o t h e r i n o r d e r t o rank the best t h r e e p r o j e c t s i n t h i s 

c a t e g o r y . 

Only the a u d i o - t a p e s o f the ju d g e ' s c o n v e r s a t i o n s w i t h the 

s t u d e n t who produced the second p l a c e d p r o j e c t on " I n s u l a t i o n " 

were used i n t h i s s t u d y . A t o t a l of t h r e e j u d g i n g c o n v e r s a t i o n s 

were t r a n s c r i b e d . S e v e r a l photographs were taken of t h i s 

s t u d e n t ' s p r o j e c t and the s e were used t o remind the judge of the 

31 



p r o j e c t d u r i n g the i n t e r v i e w each judge had w i t h the r e s e a r c h e r 

l a t e r i n the week. The i n t e r v i e w was used t o v e r i f y s p e c i f i c 

components of each judge's c o n v e r s a t i o n which were i d e n t i f i e d 

e a r l i e r by the r e s e a r c h e r . S p e c i f i c a l l y the i n t e r v i e w p r o t o c o l 

was designed t o c o n f i r m t o p i c s each judge used i n h i s or her 

c o n v e r s a t i o n w i t h the s t u d e n t who produced the p r o j e c t on 

" I n s u l a t i o n " . The i n t e r v i e w p r o t o c o l c o n s i s t e d of t h r e e 

s e c t i o n s . The f i r s t s e c t i o n was designed t o g a i n g e n e r a l 

i n f o r m a t i o n on how each judge a d j u d i c a t e d the p r o j e c t s i n the 

p h y s i c a l s c i e n c e c a t e g o r y , j u n i o r s e c t i o n . The main purpose of 

t h i s s e c t i o n though was t o h e l p judges remember t h e i r 

c o n v e r s a t i o n s w i t h the s t u d e n t who produced the p r o j e c t on 

" I n s u l a t i o n " . D e t a i l e d photographs of the s t u d e n t and her 

p r o j e c t on " I n s u l a t i o n " were shown t o each of the t h r e e judges a t 

the s t a r t of the i n t e r v i e w . The photographs a i d e d the judge's 

memory of the s t u d e n t and the p r o j e c t . A s h o r t s e c t i o n of the 

a u d i o - t a p e d j u d g i n g c o n v e r s a t i o n was p l a y e d i n t h i s s e c t i o n f o r 

the same r e a s o n . D e t a i l e d q u e s t i o n s were asked about the j u d g i n g 

c o n v e r s a t i o n only when i t was c l e a r the judge remembered the 

a d j u d i c a t i o n of the s t u d e n t p r o j e c t on " I n s u l a t i o n " . 

The second s e c t i o n of the i n t e r v i e w p r o t o c o l was designed t o 

probe each judge about the r e q u e s t sequences t h a t appeared i n h i s 

or her c o n v e r s a t i o n w i t h the s t u d e n t . Request sequences each 

have a t o p i c t o which they are r e l a t e d (McTear, 1985). Each 

judge was asked t o e x p l a i n what he or she was l o o k i n g f o r i n 

s p e c i f i c p a r t s of h i s or her c o n v e r s a t i o n w i t h the s t u d e n t . The 
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judges were a b l e t o d i s t i n g u i s h what they were t h i n k i n g a t the 

time of t h e i r j u d g i n g from what they thought a t the time of the 

i n t e r v i e w . The m a j o r i t y of prompts by the r e s e a r c h e r i n the 

i n t e r v i e w were used t o c o n f i r m the t o p i c s used by each judge. 

The t h i r d s e c t i o n o f the i n t e r v i e w p r o v i d e d an o p p o r t u n i t y 

f o r the judge to r e f l e c t on h i s judgment of the p r o j e c t on 

" I n s u l a t i o n " and t o c o n f i r m the t o p i c of each r e q u e s t sequence. 

The t o p i c of each re q u e s t sequence was p r e s e n t e d t o the judge at 

the c o n c l u s i o n o f the i n t e r v i e w i n the form of a t o p i c l i s t . In 

a d d i t i o n , each judge was asked s e v e r a l q u e s t i o n s d e s i g n e d t o g a i n 

f u r t h e r i n s i g h t i n t o the j u d g i n g p r o c e s s . A copy of the 

i n t e r v i e w p r o t o c o l developed f o r Judge B i s l o c a t e d i n Appendix 

D. 

Judge A and Judge B were i n t e r v i e w e d by the r e s e a r c h e r on 

the t h i r d day a f t e r the a d j u d i c a t i o n of the p r o j e c t s w h i l e Judge 

C had h i s hour l o n g i n t e r v i e w on the f o u r t h day. The i n t e r v i e w 

w i t h each judge by the r e s e a r c h e r c o n f i r m e d the t o p i c s of each 

r e q u e s t sequence the judges used i n the j u d g i n g c o n v e r s a t i o n . 

The i n t e r v i e w a l s o s e r v e d t o i d e n t i f y p a r t s of the p r o j e c t and 

a r e a s of the j u d g i n g c o n v e r s a t i o n which enabled the judges t o 

rank the p r o j e c t on " I n s u l a t i o n " i n second p l a c e . The use of 

photographs, t r a n s c r i p t s and a b r i e f p o r t i o n of the a u d i o - t a p e of 

the j u d g i n g c o n v e r s a t i o n a s s i s t e d the judges i n t h e i r r e c a l l of 

the c o n v e r s a t i o n they had w i t h the s t u d e n t . 
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Prompts i n the form of q u e s t i o n s and s t a t e m e n t s were used t o 

e l i c i t from judges d e s c r i p t i o n s o f how they a d j u d i c a t e d the 

p r o j e c t on " I n s u l a t i o n " . Each judge was probed f o r the t o p i c s 

which determined t h a t " I n s u l a t i o n " was a good p r o j e c t , as w e l l as 

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

w i t h the s t u d e n t e x h i b i t o r . The t o p i c s used were i d e n t i f i e d by 

the r e s e a r c h e r through l i s t e n i n g t o the a u d i o t a p e s and r e a d i n g 

the t r a n s c r i p t s of the j u d g i n g c o n v e r s a t i o n . Each hour l o n g 

i n t e r v i e w i n c l u d e d the same prompts i n the same orde r except 

where s p e c i f i c p a r t s o f the jud g e ' s c o n v e r s a t i o n s e r v e d as the 

source of the q u e s t i o n s . The t h r e e i n t e r v i e w s between judge and 

r e s e a r c h e r were a u d i o - t a p e d and t r a n s c r i b e d . The t r a n s c r i p t s o f 

these t h r e e i n t e r v i e w s were c r u c i a l f o r the r e s e a r c h e r t o 

e s t a b l i s h a c l e a r e r u n d e r s t a n d i n g of the judge's c o n v e r s a t i o n 

w i t h the s t u d e n t . 

A n a l y s i s o f Data 

Each of the judge's u t t e r a n c e s was i d e n t i f i e d from the 

t r a n s c r i p t of each judge's c o n v e r s a t i o n w i t h the s t u d e n t . The 

judg e ' s u t t e r a n c e s i n each c o n v e r s a t i o n were coded and p l a c e d i n 

a c h a r t a c c o r d i n g t o whether they were q u e s t i o n s , s t a t e m e n t s , one 

word u t t e r a n c e s , i n i t i a t i o n s , r e i n i t i a t i o n s , or f o l l o w - u p s . From 

t h i s c h a r t t o p i c s were i d e n t i f i e d t h a t were thought t o be 

i m p o r t a n t t o each judge. The v a l u e of c o d i n g u t t e r a n c e s has been 
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w e l l e s t a b l i s h e d by l i n g u i s t s l i k e McTear (1985) and S i n c l a i r and 

C o u l t h a r d ( 1 9 7 5 ) . 

The u t t e r a n c e s by the judges were f i r s t i d e n t i f i e d as 

i n i t i a t i o n s , r e i n i t i a t i o n s , or f o l l o w - u p s . U t t e r a n c e s which s e t 

up e x p e c t a t i o n s f o r responses were p l a c e d i n the i n i t i a t i o n 

column. McTear (1985) i d e n t i f i e d the d i f f e r e n t types of 

i n i t i a t i o n s which speakers commonly use: 

Some u t t e r a n c e s are more c l e a r l y i n i t i a t i n g than o t h e r s . 
Requests f o r i n f o r m a t i o n and a c t i o n demand r e s p o n s e s , f o r 
example. Other u t t e r a n c e s , such as s t a t e m e n t s , f r e q u e n t l y 
o n l y p r o v i d e f o r the p o s s i b i l i t y o f f u r t h e r t a l k but do not 
n e c e s s a r i l y c o n s t r a i n the addressee t o a p a r t i c u l a r response 
t y p e . (p. ) 

R e i n i t i a t i o n s o c c u r r e d when e i t h e r no response or an 

u n s a t i s f a c t o r y response was r e c e i v e d (McTear, 1985). 

R e i n i t i a t i o n s a l s o i n d i c a t e d t h a t a response was sought and t h a t 

i t s absence was " n o t i c e a b l e " ( S a c k s , 1968). McTear (1985) found 

t h a t r e i n i t i a t i o n s were u s u a l l y not s i m p l e r e p e t i t i o n s . Speakers 

changed t h e i r p r o s o d i c p a t t e r n s , a t t e n t i o n g e t t i n g words and 

v o c a t i v e s t o make a r e i n i t i a t i o n more l i k e l y t o succeed. 

R e p h r a s i n g s and p a r a p h r a s i n g s of the o r i g i n a l i n i t i a t i o n were 

t h e r e f o r e i d e n t i f i e d as r e i n i t i a t i o n s . The p i l o t study r e v e a l e d 

r e i n i t i a t i o n s were used i n the j u d g i n g c o n v e r s a t i o n s w i t h each 

s t u d e n t . 
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U t t e r a n c e s which r e l a t e d t o a p r e c e e d i n g i n i t i a t i o n or 

r e i n i t i a t i o n were c l a s s i f i e d as f o l l o w - u p s . F o l l o w - u p s s e r v e a: 

f u n c t i o n . . . t o l e t the p u p i l know how w e l l he or she has 
performed. I t i s very s i g n i f i c a n t t h a t f o l l o w - u p o c c u r s not 
on l y a f t e r a p u p i l answering move, but a l s o a f t e r a p u p i l 
opening move... In o t h e r words the t e a c h e r o f t e n i n d i c a t e s 
the v a l u e of an u n e l i c i t e d c o n t r i b u t i o n from a p u p i l , 
u s u a l l y i n terms of r e l e v a n c e to the d i s c o u r s e ( S i n c l a i r and 
C o u l t h a r d , 1975). 

U t t e r a n c e s were a l s o c l a s s i f i e d as " s t u d e n t l e d " or "judge 

l e d " . U t t e r a n c e s t h a t were s t u d e n t l e d show the judge f o l l o w e d a 

s t u d e n t ' s i n i t i a t i o n . The converse was t r u e when the judge l e d . 

McTear (1985) argued t h a t i t was i m p o r t a n t t o go beyond a 

d e s c r i p t i o n of " i s o l a t e d speech a c t s t o a c o n s i d e r a t i o n of t h e i r 

f u n c t i o n i n the c o n t e x t of the sequences i n which they o c c u r " . 

As a r e s u l t McTear (1985) i d e n t i f i e d " r e quest sequences" as 

"sequences of i n t e r a c t i o n i n i t i a t e d by a r e q u e s t f o r a c t i o n " . 

Each r e q u e s t sequence i n any c o n v e r s a t i o n has a t o p i c or theme t o 

which i t i s r e l a t e d (McTear, 1985). T o p i c s f o r each r e q u e s t 

sequence i n a j u d g i n g c o n v e r s a t i o n were i d e n t i f i e d by the 

r e s e a r c h e r by l i s t e n i n g t o the a u d i o - t a p e s , r e a d i n g the 

t r a n s c r i p t s , and examining the c h a r t s of each judge's 

c o n v e r s a t i o n w i t h the s t u d e n t . The t o p i c s used i n each judge's 

c o n v e r s a t i o n were the b a s i s f o r d e v e l o p i n g the i n t e r v i e w p r o t o c o l 

f o r each judge. 
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The way t h e j u d g e s i n t e r a c t e d w i t h t h e s t u d e n t i n t h e 

j u d g i n g c o n v e r s a t i o n was r e f e r r e d t o as t h e i r " s t y l e " . The 

j u d g i n g s t y l e o f e a c h j u d g e was d e t e r m i n e d by t h e number o f 

i n i t i a t i o n s , r e i n i t i a t i o n s , and f o l l o w - u p s , t h e number o f 

q u e s t i o n s , s t a t e m e n t s , and one w o r d u t t e r a n c e s , and by t h e number 

and t y p e o f e a c h r e q u e s t s e q u e n c e u s e d i n c o n v e r s a t i o n w i t h t h e 

s t u d e n t who p r o d u c e d t h e p r o j e c t on " I n s u l a t i o n " . An a t t e m p t t o 

v a l i d a t e e a c h j u d g e ' s s t y l e was a l s o an i m p o r t a n t p a r t o f t h e 

i n t e r v i e w w i t h e a c h j u d g e . 

F r o m t h e i n t e r v i e w w i t h e a c h j u d g e t h e t o p i c s u s e d i n e a c h 

j u d g i n g c o n v e r s a t i o n seemed t o be an i m p o r t a n t p a r t o f t h e 

a d j u d i c a t i o n o f t h e s t u d e n t ' s p r o j e c t . T h e r e f o r e , t h e s e t o p i c s 

w e r e c o m p a r e d a n d c o n t r a s t e d w i t h t h e j u d g i n g c r i t e r i a p r o v i d e d 

by t h e Y . S . F . 
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Smrongrv 

Data was c o l l e c t e d t o g a i n g r e a t e r i n s i g h t i n t o the 

a d j u d i c a t i o n of e x p e r i m e n t a l s c i e n c e f a i r p r o j e c t s . Three 

j u d g e s ' c o n v e r s a t i o n s w i t h one s t u d e n t p r o j e c t were a u d i o - t a p e d 

and t r a n s c r i b e d . On the b a s i s of each judge's c o n v e r s a t i o n w i t h 

t h i s s t u d e n t an i n t e r v i e w p r o t o c o l was designed t o (1) v e r i f y the 

t o p i c s used, (2) i d e n t i f y the i m p o r t a n t p a r t s o f a p r o j e c t , and 

(3) e s t a b l i s h i f the c r i t e r i a p r o v i d e d by the Youth S c i e n c e 

F o u n d a t i o n were used. Each judge's i n t e r v i e w w i t h the r e s e a r c h e r 

was a u d i o - t a p e d and t r a n s c r i b e d . 

Each judge's c o n v e r s a t i o n w i t h the s t u d e n t was c h a r t e d . An 

a n a l y s i s of these c h a r t s r e v e a l the t o p i c s , i n i t i a t i o n s , 

r e i n i t i a t i o n s , f o l l o w - u p s , q u e s t i o n s , s t a t e m e n t s , and one word 

u t t e r a n c e s used by each judge. These u t t e r a n c e s enabled the 

r e s e a r c h e r t o t e n t a t i v e l y d e s c r i b e the s t y l e of each judge. 
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Chapter 1 

I n t r o d u c t i o n 

What judges l o o k e d f o r i n a s c i e n c e p r o j e c t and how they 

d e termined the s c i e n c e c o n t e n t of a p r o j e c t was the f o c u s of t h i s 

s t u d y . The most d i r e c t method would have been t o ask the judges 

what t o p i c s they l o o k e d f o r as they a d j u d i c a t e d a s c i e n c e 

p r o j e c t , and how they determined whether these t o p i c s e x i s t e d . 

However, when a s k i n g judges why they a d j u d i c a t e d p r o j e c t s i n a 

c e r t a i n way one e n c o u n t e r s t h r e e d i f f i c u l t i e s . F i r s t , i n 

answering the q u e s t i o n the judge may o n l y g i v e those t o p i c s which 

" s p r i n g - t o - m i n d " . T o p i c s which are e q u a l l y i m p o r t a n t , may not 

im m e d i a t e l y be thought o f . Second, the judges may r e c o n s t r u c t 

t h e i r t o p i c s f o r making a judgment i n an i n t e r v i e w and thus 

r e p o r t d i f f e r e n t t o p i c s than those a c t u a l l y used i n a j u d g i n g 

c o n v e r s a t i o n . T h i s r e c o n s t r u c t i o n a r i s e s when judges d e s c r i b e 

t h e i r p e r c e p t i o n of an event as compared t o t h e i r d e s c r i p t i o n of 

what a c t u a l l y took p l a c e . T h i r d l y , judges may not be a b l e t o 

e x p r e s s i n words some f e a t u r e s o f a " j u d g i n g c o n v e r s a t i o n " . I t 

i s h y p o t h e s i z e d t h a t a t a c i t dimension t o j u d g i n g e x i s t s t h a t i s 

not r e a d i l y a v a i l a b l e t o r e c a l l or memory. 

In l i g h t of these d i f f i c u l t i e s i t was not an a p p r o p r i a t e 

procedure t o ask judges what they do when they a d j u d i c a t e s c i e n c e 

f a i r p r o j e c t s . So, the o r i g i n a l j u d g i n g c o n v e r s a t i o n s of the 

t h r e e judges w i t h the one s t u d e n t were a u d i o - t a p e d and 

su b s e q u e n t l y t r a n s c r i b e d . In an i n t e r v i e w w i t h the r e s e a r c h e r 
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the j u d g e s were r e q u e s t e d t o r e f l e c t on t h e i r a c t i o n s i n r e l a t i o n 

t o s p e c i f i c p o r t i o n s o f the t r a n s c r i p t (See Appendix E f o r a 

t r a n s c r i p t of the i n t e r v i e w of Judge B w i t h the r e s e a r c h e r ) . 

Thus, the methodology of s t i m u l a t e d r e c a l l as d e s c r i b e d by 

T u c k w e l l (1980) was used t o produce the data d e s c r i b e d i n t h i s 

c h a p t e r . 

Request Sequences 

Each judge conducted a c o n v e r s a t i o n w i t h the s t u d e n t who 

p r e s e n t e d a p r o j e c t on " I n s u l a t i o n " (See Appendix C ) . For the 

purposes of s i m p l i c i t y and c l a r i t y each j u d g i n g c o n v e r s a t i o n was 

s e t out g r a p h i c a l l y i n the form of a f l o w c h a r t (see F i g u r e s 4:1, 

4:2, and 4:3) adapted from a d e c i s i o n making model developed by 

S p r a d l e y ( 1 9 7 2 ) . Each judge's u t t e r a n c e s , q u e s t i o n s , s t a t e m e n t s , 

and e x c l a m a t i o n s were coded and p l a c e d i n a c h a r t a c c o r d i n g t o 

t h e i r c o n t e n t and purpose. 

In the f l o w c h a r t s , each c i r c l e i n d i c a t e s the u t t e r a n c e was 

a q u e s t i o n . Q u e s t i o n s were those u t t e r a n c e s i n t e n d e d t o g a i n 

more i n f o r m a t i o n from the s t u d e n t and were i d e n t i f i e d from the 

jud g e ' s i n f l e c t i o n as w e l l as the c o n t e n t of the u t t e r a n c e . 

Statements are d e p i c t e d as hatched squares i n the f l o w c h a r t s . 

Statements were p r i m a r i l y comments and t h e r e f o r e were not 

i n t e n d e d t o e l i c i t r e s ponses from the s t u d e n t s . The l a s t type of 

u t t e r a n c e coded were the one word u t t e r a n c e s . "Mmm-mm", " R i g h t " , 
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KEY FOR FIGURES 4:1.4:2. AND 4:3 

QUESTION 

V \ \ N 
f S S 4 

\ \ \ \ 

\. \ \ \ STATEMENT 

A COMMENT USED TO ENCOURAGE THE 
STUDENT TO CONTINUE TO TALK. 

LINKS TOGETHER SIMILAR 
UTTERANCES BY THE JUDGE. 
(JUDGE INITIATED UTTERANCES) 

INDICATES THAT THE JUDGE 
FOLLOWS THE STUDENT'S UTTERANCE. 

(STUDENT INITIATED UTTERANCES) 

THE NUMBER INSIDE A SHAPE IS THE UTTERANCE NUMBER E.G. 

INDICATES UTTERANCE * 12 
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FIGURE 4:1 - REQUEST SEQUENCES OF JUDGE A 

ASKING TOR 
STUDENT TO 
HYPOTHESIZE 

ABOUT THE 
RESULTS 
(EXTENSION OF 
RESULTS ) 

CARE OE DESIGN 
(LOCATION AND 
PLACEMENT OE THE 

EXPERIMENT) 

42 



FIGURE 4:1 - REQUEST SEQUENCES OF JUDGE A 
(CONTINUED) 

REQUEST SEQUENCES 

TOPIC 
OF REQUEST 

SEQUENCE 
INITIATION REINITIATION FOLLOW 

UP 
FOLLOW 

UP 
FOLLOW 

UP 
FOLLOW 

UP 

EXAMINATION 
OF THE PROJECT 
SUMMARY. 

-7-7-7-
V \ \ \ 

>??•: 
• / • 

V N N \ 

ORIGINALITY 
OE THE 
IDEA. 

• /• • . 

"l'28x;-
\ N \ \ ' " C 2 9 y 

ORIGINALITY 
OE THE 
IDEA. (30J 

ORIGINALITY 
OE THE 
IDEA. 

^ \ \ \ 

32':-
. \ \ \ 

• :33\ 
X • y t . 

CARE OE DESIGN 
(PLACEMENT OE 
THERMOMETER) ©-

ENDING 0 -
\ V \ N. 

• • • 

/ / / 
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FIGURE 4:2 - REQUEST SEQUENCES OF JUDGE B 

REQUEST SEQUENCES 

TOPIC 
OF REQUEST 
SEQUENCE 

INITIATION REINITIATION FOLLOW 
UP 

F0LL0V 
UP 

FOLLOW 
UP 

FOLLOW 
UP 

INTRODUCTION 
USED TO "RELAX" 
THE STUDENTS. 

-(£) 

DESCRIPTION 
OF THE 

PARTS OF THE 
EXPERIMENT. 

( 4 J— . X x X 

' ' ' J 

X X X 

• • • 

DESCRIPTION 
OF THE 

PARTS OF THE 
EXPERIMENT. 

( 4 J— V ^ J * . X x X 

' ' ' J 

X X X 

• • • 

CARE OF DESIGN 

(AIR 
CIRCULATION) 

( 8 J— < B 

RATIONALE FOR 

SELECTING A BULB 

WITH A SET POWER 

(40 WATT) 

( l l )— 
X \ X X 

• • • 

•/12%-
• /• • 

. X X X 
S • • , 

s • r , RATIONALE FOR 

SELECTING A BULB 

WITH A SET POWER 

(40 WATT) 

r 14 j 

RATIONALE FOR 

SELECTING A BULB 

WITH A SET POWER 

(40 WATT) 

f 1 6 J " f 17J!" 

RATIONALE FOR 

SELECTING A BULB 

WITH A SET POWER 

(40 WATT) 
X X X ' 

X X X 
• • • / f 1 6 J " f 17J!" 

X X X 
• • • / 

- , ' 1 8 v 
• • • / 

X X X 

RATIONALE FOR 

SELECTING A BULB 

WITH A SET POWER 

(40 WATT) 

f 1 6 J " f 17J!" 

CHOICE OF 
MEASUREMENT 
(FAHRENHEIT) ©- (—*—T—"T—" 

• tf / f 
X X X ' 

•>20/-
N \ X ' 

CARE OF DESIGN 
(LOCATION AND 
PLACEMENT OF 
THE EXPERIMENT) €> 

. \ \ \ 
• • • / 

• • / • 
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FIGURE 4:2 - REQUEST SEQUENCES OF JUDGE B 
(CONTINUED) 

REQUEST SEQUENCES 

TOPIC 
OF REQUEST 

SEQUENCE 

INITIATION REINITIATION FOLLOW 
UP 

FOLLOW 
UP 

FOLLOW 
UP 

FOLLOW 
UP 

GRAPHS 

CARE OF DESIGN 
(POSITIONING OE 
THE FAN ) 

AWARENESS OF 
POTENTIAL 
HAZARD 

\ \ \ \ 
' / • • , 

\ \ \ \ S \ 1/ , , A 

\ 2 8 )"'>29-' 

ORIGIN OF 
THE IDEA 

\ \ \ 

CARE OF DESIGN 
(WETNESS OF 
MATERIAL) 

3 3 3 4 3 5 pi,?* 

SOURCE OF 
INFORMATION 

\ \ \ \ • s • 
\ » \ \ 

>40.M 

ENDING 
Y / / / I 

\ N N S 
' ' ' / 

:42 V 
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FIGURE 4:3 - REQUEST SEQUENCES OF JUDGE C 
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FIGURE 4:3 - REQUEST SEQUENCES OF JUDGE C 
(CONTINUED) 
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FIGURE 4:3 - REQUEST SEQUENCES OF JUDGE C 
(CONTINUED) 

REQUEST SEQUENCES 

TOPIC 
OF REQUEST 

SEQUENCE 

INITIATION REINITIATION FOLLOW 
UP 

FOLLOW 
UP 

FOLLOW 
UP 

FOLLOW 
UP 

CARE OE DESIGN 
(AIR CIRCULATION) 

(52J- -(W) 
CARE OE DESIGN 

(AIR CIRCULATION) 

(55j 
• • • . 

S. * V \ 

ORIGINALITY ©- • J p o i -ORIGINALITY ©- • J p o i -
• • • • 

\ \ \ 

\ \ \. 

ENDING 
• • t* S . 
. \ \ \ \ 

>x63v\ 
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"Yes" are examples o f one word u t t e r a n c e s . These u t t e r a n c e s 

appear i n the c h a r t s as 'squares' w i t h rounded edges. A l l 

the judge's u t t e r a n c e s were numbered. For example, the f i r s t 

u t t e r a n c e was numbered w i t h a " 1 " , the second u t t e r a n c e was 

numbered w i t h a "2" and so on. 

The coded u t t e r a n c e s were c l a s s i f i e d as " i n i t i a t i o n s " , 

" r e i n i t i a t i o n s " , or " f o l l o w - u p s " . I n i t i a t i o n s were a t t e n t i o n 

d i r e c t i n g u t t e r a n c e s and were always found a t the s t a r t of a 

r e q u e s t sequence (McTear, 1985). R e i n i t i a t i o n s o c c u r e d where the 

judge t r i e d t o secu r e a g a i n a s a t i s f a c t o r y response. 

R e i n i t i a t i o n s mainly occured when the o r i g i n a l i n i t i a t i o n was 

i g n o r e d or m i s u n d e r s t o o d (McTear, 1985). F o l l o w - u p s were 

u t t e r a n c e s t h a t r e q u e s t e d data or an e x p l a n a t i o n of the same 

t o p i c as the o r i g i n a l i n i t i a t i o n . L i n e s between u t t e r a n c e s 

i n d i c a t e the u t t e r a n c e s a re e i t h e r s t u d e n t or judge l e d . For 

example, Judge A asked a q u e s t i o n about the o r i g i n a l i t y of the 

p r o j e c t and the s t u d e n t responded w i t h a r e f e r e n c e t o the graphs. 

The judge then asked a q u e s t i o n about the graphs. The l a s t 

q u e s t i o n by the judge i n t h i s sequence i s t h e r e f o r e s t u d e n t l e d . 

The f l o w c h a r t s i l l u s t r a t e u t t e r a n c e s which are on the same 

t o p i c . These t o p i c s are r e f e r r e d t o by McTear (1985) as " r e q u e s t 

sequences". Whenever judges i n i t i a t e d a new t o p i c the r e s e a r c h e r 

c o n s i d e r e d a new r e q u e s t sequence had begun. The l e f t hand 

column of the f l o w c h a r t s c o n t a i n s the t o p i c of each re q u e s t 

sequence. F i g u r e s 4:1, 4:2, and 4:3 showed t h a t each j u d g i n g 
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c o n v e r s a t i o n c o n s i s t e d o f s e v e r a l r e q u e s t sequences. However, 

u t t e r a n c e s used t o i n t r o d u c e or c o n c l u d e the c o n v e r s a t i o n were 

not c o n s i d e r e d as r e q u e s t sequences. A c l o s e r l o o k a t these 

c h a r t s r e v e a l e d s i m i l a r i t i e s and d i f f e r e n c e s among the t h r e e 

j u d g e s . 

A Comparison Q£ ins Flow C h a r t s 

The a u d i o - t a p e s of each judge*s c o n v e r s a t i o n w i t h the 

s t u d e n t when they were f i r s t l i s t e n e d t o suggested each judge had 

conducted the c o n v e r s a t i o n i n an u n s t r u c t u r e d manner. To 

determine i f any o r d e r i n f a c t e x i s t e d w i t h i n t h i s apparent 

chaos, a l l the u t t e r a n c e s were coded. The i n f o r m a t i o n was p l a c e d 

i n f l o w c h a r t s ( F i g u r e s 4:1, 4:2, and 4:3) as d e s c r i b e d i n the 

p r e v i o u s s e c t i o n . Even though the f l o w c h a r t s were a more 

p r e s e n t a b l e form of the j u d g i n g c o n v e r s a t i o n s some f e a t u r e s of 

each judge's c o n v e r s a t i o n s were not apparent. T h e r e f o r e , the 

numbers and ty p e s of u t t e r a n c e s were t a b u l a t e d so t h a t each 

j u d g e ' s u t t e r a n c e s c o u l d be r e a d i l y compared. 

Tab l e 1 and 2 summarize the data d e r i v e d from a t a l l y of 

i n d i v i d u a l f l o w c h a r t s . Table 1 • shows the percentage of 

i n i t i a t i o n s , r e i n i t i a t i o n s , f o l l o w - u p s , and r e q u e s t sequences of 

each j u d g i n g c o n v e r s a t i o n f o r a l l t h r e e j u d g e s . Table 2 shows 

the percentage of q u e s t i o n s , s t a t e m e n t s , one word u t t e r a n c e s , and 
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T a b l e 1 

Judges I n i t i a t i o n s , R e i n i t i a t i o n s , F o l l o w - u p s , and 
Request Sequences 

Judge 
T o t a l 

U t t e r a n c e s 
(Number) 

I n i t i a t i o n s R e i n i t i a t i o n s 
F o l l o w 
ups 

Request 
Sequences 
(Number) 

A 37 30% 
(11) 

11% 
(4) 

59% 
(22) 

9 

B 42 31% 
( 13) 

10% 
(4) 

60% 
(25) 

11 

C 63 16% 
(10) 

16% 
( 10) 

68% 
(43) 

8 
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T a b l e £ 

Judges Q u e s t i o n s , Statements, and One Word U t t e r a n c e s 

Judge 
T o t a l 

U t t e r a n c e s 
(Number) 

Q u e s t i o n s Statements 
One Word 

U t t e r a n c e s 
% of 

Oc c a s i o n s 
Judge Student 

Led 

A 37 70% 
(26) 

19% 
(7) 

11% 
(4) 

82% 18% 

B 42 45% 
( 19) 

40% 
( 17) 

14% 
(6) 

87% 13% 

C 63 33% 
(21) 

46% 
(28) 

21% 
( 14) 

41% 59% 
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o c c a s i o n s where the s t u d e n t l e a d s f o r a l l t h r e e j u d g e s . The data 

p r o v i d e the r e s e a r c h e r w i t h a b a s i s t o attempt t o i d e n t i f y 

" s t y l e s " used by the judges i n the j u d g i n g c o n v e r s a t i o n s . 

T a b l e 1 i n d i c a t e s t h a t the judges v a r i e d i n the number of 

u t t e r a n c e s made i n t h e i r j u d g i n g c o n v e r s a t i o n s w i t h the s t u d e n t . 

Judge A and B had a s i m i l a r number of u t t e r a n c e s and a s i m i l a r 

p e rcentage of i n i t i a t i o n s , r e i n i t i a t i o n s , and f o l l o w ups i n t h e i r 

j u d g i n g c o n v e r s a t i o n s . Judge C used 70% more u t t e r a n c e s than 

Judge A. The m a j o r i t y of these a d d i t i o n a l u t t e r a n c e s by Judge C 

were i n the form of f o l l o w - u p s or r e i n i t i a t i o n s . Judge C, 

though, made 13% fewer i n i t i a t i o n s than e i t h e r of the o t h e r 

j u d g e s . A l l t h r e e j u d g i n g c o n v e r s a t i o n s c o n s i s t e d of 

a p p r o x i m a t e l y 10 r e q u e s t sequences. T h e r e f o r e , each judge 

f o c u s s e d on a s i m i l a r number of t o p i c s . 

The data from T a b l e 1 may be used t o suggest a s i m i l a r i t y 

between Judge A and B t h a t i s not so apparent when we l o o k a t 

Ta b l e 2. A l l t h r e e judges i n t h i s t a b l e use a d i f f e r e n t 

p r o p o r t i o n of q u e s t i o n s t o s t a t e m e n t s . Judge A, f o r example, 

uses q u e s t i o n s f a r more f r e q u e n t l y than e i t h e r Judge B or C. 

Another d i f f e r e n c e i s the percentage of o c c a s i o n s on which the 

s t u d e n t l e d the c o n v e r s a t i o n . In c o n v e r s a t i o n w i t h Judge C the 

s t u d e n t l e d more than h a l f of the c o n v e r s a t i o n . However, the 

s t u d e n t l e d i n the c o n v e r s a t i o n w i t h Judge A and B on l e s s than 

20% of the u t t e r a n c e s . 
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C o n f i r m a t i o n o_f_ _fch_e. T o p i c c_f_ Each Request Sequence 

The c o n t e n t of the l e f t hand column i n F i g u r e s 4:1, 4:2 and 

4:3 summarizes the t o p i c b e i n g examined by the j u d g e s ' 

u t t e r a n c e s . In most i n s t a n c e s the t o p i c o f the r e q u e s t sequences 

were i d e n t i f i e d by c a r e f u l l y l i s t e n i n g t o the a u d i o - t a p e and 

r e a d i n g the t r a n s c r i p t of each j u d g i n g c o n v e r s a t i o n . To ensure 

t h a t the t o p i c s were c o r r e c t l y i d e n t i f i e d the judges were asked 

t o c o n f i r m the t o p i c of each r e q u e s t sequence i n the i n t e r v i e w 

w i t h the r e s e a r c h e r . 

The t o p i c s o f each r e q u e s t sequence enabled each judge t o 

examine area s of the p r o j e c t i n which they were i n t e r e s t e d . The 

judges made s i m i l a r s t a tements about the importance of the 

j u d g i n g c o n v e r s a t i o n : 

Judge B - The i n t e r v i e w . . . i s the most i m p o r t a n t [ p a r t of the 
p r o j e c t ] . I tend t o judge the p a r t i c i p a n t more than the 
e x h i b i t . . . . i f the p a r t i c i p a n t i s knowledgeable about the 
e x h i b i t , t h a t i s i m p o r t a n t . 

T h e r e f o r e , the way the s t u d e n t conversed about each t o p i c of the 

j u d g i n g c o n v e r s a t i o n were h e l p f u l t o the judges i n r a n k i n g the 

p r o j e c t . The t o p i c s the judges used were i m p o r t a n t i n a s s e s s i n g 

the v a l u e of a p r o j e c t . 

T a b l e s 3, 4, and 5 l i s t the t o p i c s i d e n t i f i e d i n each 

r e q u e s t sequence by the 3 j u d g e s . A l o n g s i d e the t o p i c s are 

comments from the j u d g e s t h a t o c c u r r e d i n the i n t e r v i e w . These 
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comments i l l u s t r a t e how the judge was c o n s c i o u s of the t o p i c s 

used i n t h e i r j u d g i n g c o n v e r s a t i o n . 

T o p i c s common t o each j u d g i n g c o n v e r s a t i o n ( T a b l e 3) were 

the " p a r t s o f the exp e r i m e n t " , " o r i g i n a l i t y of the p r o j e c t " , and 

"c a r e of d e s i g n " . Judge A and C r e f e r r e d t o " c a r e of d e s i g n " as 

" c o n t r o l l i n g the exp e r i m e n t " . Judge B, i n the i n t e r v i e w s t a t e d , 

t h a t he d i d not b e l i e v e i n c o n t r o l s or c o n t r o l l i n g e x p e r i m e n t s : 

There's been somebody t r y i n g t o w r i t e a r e c i p e f o r d o i n g 
s c i e n c e and i t always seems t o i n v o l v e c o n t r o l l e d e x p e r i m e n t s 
. . . I t h i n k c o n t r o l i s one t h a t r e l a t e s [ t o ] h a v i n g some 
s t a n d a r d t o which t h i n g s a re compared . . . I ' v e got t o e v a l u a t e 
what was done on i t s own m e r i t s and not by some e x t e r n a l 
person's norm. 

Judge B r e f e r r e d t o c o n t r o l s under the broader c a t e g o r y of 

"car e of d e s i g n " . Both Judge A and C used the t o p i c of 

" c o n t r o l s " t o i d e n t i f y some of t h e i r r e q u e s t sequences. These 

judges e x p l a i n e d i n the i n t e r v i e w what was meant by " c o n t r o l s " . 

I t was c l e a r t h a t the " c o n t r o l s " Judge A and C r e f e r r e d t o f a l l 

n e a t l y i n t o the c a t e g o r y of " c a r e of d e s i g n " . "Care of d e s i g n " 

was the only t o p i c t h a t r e q u i r e d such c a r e f u l i n t e r p r e t a t i o n . 

A l l the o t h e r t o p i c s were i d e n t i f i e d by the judges from t h e i r use 

of common terms. 
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T a b l e 3 

E x p r e s s i o n o f T o p i c s by Judge A 

T o p i c Judge A*s C o n f i r m a t i o n 

Did the s t u d e n t 
d e s c r i b e and I l i k e s t u d e n t s t o d e s c r i b e t h e i r p r o j e c t t o 
e x p l a i n the see i f they can i d e n t i f y what the problem was. 
p a r t s o f the 
e x p e r i m e n t ? 

Has c a r e of 
d e s i g n been 
shown? 
(wetness of 
m a t e r i a l ) 

( l o c a t i o n and 
placement of 
e x p e r i m e n t ) 

(placement of 
thermometer) 

( a i r 
c i r c u l a t i o n ) 

(placement o f 
m a t e r i a l s on 
frame) 

Did the s t u d e n t I was t r y i n g t o get her t o e x p l a i n i n what way 
e x p l a i n i t was s t r a n g e . . . d i d i t go a g a i n s t her 
anomolous h y p o t h e s i s ? 
r e s u l t s ? 

D id t h e s t u d e n t 
e x p l a i n the 
purpose and 
f u n c t i o n of the 
graphs? 

Were the r e s u l t s 
c l e a r ? Did the 
s t u d e n t extend 
the r e s u l t s ? Do 
the r e s u l t s 
agree w i t h the 
h y p o t h e s i s ? 
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She s h o u l d c o n t r o l the amount of water g o i n g 
i n t o the f a b r i c . 

We got i n t o the i d e a a g a i n of c o n t r o l s . . . a b o u t 
the temperature of the room when she d i d [the 
e x p e r i m e n t ] . 

I was a s k i n g about how she had c o n t r o l l e d where 
the thermometer was i n her a p p a r a t u s . 

Had she s e t up a h y p o t h e s i s . . . w a s t h e r e a 
c o n n e c t i o n between the h y p o t h e s i s and the 
r e s u l t s . Did her r e s u l t s suggest an 
e x t e n s i o n ? Something e l s e r e l a t e d t o [the 
r e s u l t s ] t h a t might a l l o w [ t h e s t u d e n t ] t o go 
on. 



T a b l e 3 ( C o n t i n u e d ) 
E x p r e s s i o n of T o p i c s by Judge A 

T o p i c Judge A's C o n f i r m a t i o n 

P r o j e c t summary I t h i n k the w r i t t e n r e p o r t i s i m p o r t a n t . 

O r i g i n a l i t y Had she done i t , how much of her work was i n t o 
i t . Where d i d the p r o j e c t i d e a come from? 

S e l e c t i o n of 
B u l b 

Choice of 
measurement 
( F a h r e n h e i t ) 

Awareness o f 
p o t e n t i a l 
h azards 
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T a b l e 4 

E x p r e s s i o n o f T o p i c s by Judge B 

T o p i c Judge B f s C o n f i r m a t i o n 

D i d the s t u d e n t 
d e s c r i b e and 
e x p l a i n the I wanted r e a l l y t o cut r i g h t t o the s c i e n c e . 
p a r t s o f the 
exp e r i m e n t ? 

Has c a r e of 
d e s i g n been 
shown? 
(wetness of 
m a t e r i a l ) 

( l o c a t i o n and 
placement of 
ex p e r i m e n t ) 

The water was e v a p o r a t i n g a l l the time [was the 
s t u d e n t aware o f ] steady s t a t e . 

T h i s i s c o n v e c t i o n a g a i n ...The [ e x p e r i m e n t s ] 
s h o u l d be done i n some s o r t of s t a n d a r d 
c o n d i t i o n ..."The fan j u s t s o r t of s a t l i k e i t 
i s now?" 

(placement of 
thermometer) 

( a i r 
c i r c u l a t i o n ) 

(placement of 
m a t e r i a l s on 
frame) 

I t i s i m p o r t a n t t o d i s t i n g u i s h c o n v e c t i o n from 
c o n d u c t i o n . . . How d i d she make sure t h e r e was 
no a i r g e t t i n g out? 

Did the s t u d e n t 
e x p l a i n 
anomolous 
r e s u l t s ? 

She had done something wrong, 

Did the st u d e n t 
e x p l a i n the 
purpose and 
f u n c t i o n o f the 
graphs? 

She had no reason f o r what she had done [ w i t h 
her graphs] which was not r i g h t . She had done 
something wrong...There was no way she was 
goin g t o j u s t i f y t h a t . 

Were the r e s u l t s 
c l e a r ? D i d the 
s t u d e n t extend 
the r e s u l t s ? Do 
the r e s u l t s 
agree w i t h the 
h y p o t h e s i s ? 
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T a b l e 4 ( C o n t i n u e d ) 

E x p r e s s i o n o f T o p i c s by Judge B 

T o p i c Judge B's C o n f i r m a t i o n 

P r o j e c t summary I d i d n ' t read any of these t h i n g s . 

O r i g i n a l i t y I'm always i n t e r e s t e d i n the sources of 
i n f o r m a t i o n . 

S e l e c t i o n of 
B u l b 

I was wondering how hot t h i n g s would get. 

Choice of 
measurement 
( F a h r e n h e i t ) 

The h i g h e r p r e c i s i o n measurement c o u l d be done 
i n F a h r e n h e i t . 

Awareness of 
p o t e n t i a l 
h azards 

She s h o u l d have had an a d u l t s h e l p because you 
s u r e can h u r t y o u r s e l f . 
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T a b l e 5 

E x p r e s s i o n o f T o p i c s by Judge C 

T o p i c Judge C's C o n f i r m a t i o n 

Di d the s t u d e n t 
d e s c r i b e and She i s t e l l i n g me i n o r d e r what she d i d . . . I'm 
e x p l a i n the r e a l l y l e a r n i n g about the e x p e r i m e n t , 
p a r t s o f the 
e x p e r i m e n t ? 

Has c a r e of 
d e s i g n been 
shown? 
(wetness of 
m a t e r i a l ) 

( l o c a t i o n and 
placement of 
e x p e r i m e n t ) 

(placement of 
thermometer) 

( a i r 
c i r c u l a t i o n ) 

Had she used a c o n s t a n t e x t e r n a l s i t u a t i o n . . . 
had she attempted t o c o n t r o l the e x t e r n a l . 

I had f i n a l l y seen the p o t e n t i a l f o r her to 
have some r e a l f l a w i n g i n what she had done. A 
sweater wouldn't have wrapped the whole t h i n g 
as w e l l as a c o a t . 

(placement of 
m a t e r i a l s on 
frame) 

How were the m a t e r i a l s p l a c e d on the frame 
why d i d she p l a c e them t h i s way? 

and 

Di d the s t u d e n t 
e x p l a i n I t h i n k she was p r o b a b l y a l i t t l e c o n f u s e d 
anomolous h e r s e l f , 
r e s u l t s ? 

Did the s t u d e n t 
e x p l a i n the What d i d her graphs show? Did she know what 
purpose and i n f o r m a t i o n was on her graphs, 
f u n c t i o n of the 
graphs? 

Were the r e s u l t s 
c l e a r ? Did the 
s t u d e n t extend 
the r e s u l t s ? Do 
the r e s u l t s 
agree w i t h the 
h y p o t h e s i s ? 

What were the c o n c l u s i o n s o f the e x p e r i m e n t . . . 
t h i s i s the r e a l l y i n t e r e s t i n g p a r t of the 
experiment or one i n which the e x p e r i m e n t e r has 
a good o p p o r t u n i t y t o show u n d e r s t a n d i n g . 
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E x p r e s s i o n o f T o p i c s by Judge C ( C o n t i n u e d ) 

T o p i c Judge C's C o n f i r m a t i o n 

P r o j e c t summary I don't even r e c a l l s e e i n g her w r i t t e n r e p o r t . 

O r i g i n a l i t y What made her t h i n k t o do the p r o j e c t . I t i s 
i m p o r t a n t t o determine i f the p r o j e c t i s t h e i r 
own work. 

S e l e c t i o n of 
B u l b 

Choice of 
measurement 
( F a h r e n h e i t ) 

Awareness o f 
p o t e n t i a l 
hazards 
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Only 3 of the 10 t o p i c s were common t o a l l t h r e e judges. 

T a b l e 3, 4, and 5 r e v e a l t h a t a d e s c r i p t i o n o f the p a r t s o f the 

ex p e r i m e n t , the o r i g i n a l i t y of the p r o j e c t , and the c a r e of 

d e s i g n e x h i b i t e d by s t u d e n t s a re t o p i c s used by each judge. The 

p a r t s o f the experiment was asked about by each judge i n o r d e r to 

h e l p understand the s t u d e n t ' s p r o j e c t . The o r i g i n a l i t y of the 

p r o j e c t was a l s o i m p o r t a n t t o each judge: 

Judge A -One of the t h i n g s t h a t [ I t r y t o do] i s t o a s c e r t a i n 
t o some degree a t any r a t e , how much work they d i d i n p u t t i n g 
the equipment t o g e t h e r and how much h e l p they have had. 

The t o p i c f o r c a r e of d e s i g n was not i n t e r p r e t e d by each 

judge i n the same way. Judge A f o r example was concerned about 

the placement of the thermometer i n the a p p a r a t u s w h i l e n e i t h e r 

Judge B or C mentioned t h i s as a component of c a r e of d e s i g n . 

No o t h e r t o p i c s were used by a l l t h r e e j u d g e s . However, the 

t o p i c s were i m p o r t a n t enough t o be used i n a t l e a s t one r e q u e s t 

sequence. Judge A and C, f o r example, mentioned they were 

i n t e r e s t e d i n r e s u l t s t h a t were anomolous or " s t r a n g e " . In 

a d d i t i o n Judge A was the only a d j u d i c a t o r t o a s c r i b e any 

importance t o the s k i l l demonstrated i n the w r i t t e n summary. 

Judge B and C i n i t i a t e d r e q u e s t sequences on the graphs. 

Both judges were i n t e r e s t e d i n the r e l a t i o n s h i p between the x-

a x i s and y - a x i s as shown on the graphs. Only a few of Judge B's 
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u t t e r a n c e s were on t h i s t o p i c . Judge C used a g r e a t e r percentage 

of u t t e r a n c e s on the graphs than on any o t h e r t o p i c except f o r 

the p a r t s o f the e x p e r i m e n t . 

Judge B searched f o r t h r e e t o p i c s f o r which none of the 

o t h e r judges l o o k e d : the " s e l e c t i o n o f the b u l b " , " c h o i c e of 

measurement", and "awareness of p o t e n t i a l h a z a r d s " . T h i s judge 

f e l t the s t u d e n t s h o u l d be a b l e to e x p l a i n why a 40 Watt bul b 

was s e l e c t e d and why the measurement was i n F a h r e n h e i t . Judge B 

a l s o e x p r e s s e d concern t h a t the s t u d e n t performed an experiment 

t h a t e n t a i l e d the wrapping of wet m a t e r i a l s around an e l e c t r i c a l 

f i x t u r e : 

. . . i f I had my k i d d r a p i n g wet c l o t h e s on t h i n g s I would 
i n s i s t t h a t any v o l t s t u f f [ e l e c t r i c a l p a r t s ] be w e l l 
i n s u l a t e d . T h i s was a l i t t l e b i t raggedy. That i s one 
t h i n g t h a t d i d impress me about her e x h i b i t . . . i t l o o k e d 
l i k e she had done i t . 

T a b l e 3, 4, and 5 l i s t the t o p i c s used i n each j u d g i n g 

c o n v e r s a t i o n w i t h the s t u d e n t . A comparison of these t a b l e s 

r e v e a l s each judge used a p p r o x i m a t e l y 10 t o p i c s t o determine the 

f i n a l placement of a p r o j e c t . Each judge used d i f f e r e n t t o p i c s 

i n t h e i r j u d g i n g c o n v e r s a t i o n s . T h i s c o m b i n a t i o n of what judges 

d i d and s a i d p r o v i d e d the r e s e a r c h e r w i t h a b a s i s f o r i d e n t i f y i n g 

each judge's " s t y l e " . 
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Judge's Order qL T o p i c s 

The judges used a number of t o p i c s as they a d j u d i c a t e d . 

A c c o r d i n g l y , an e x a m i n a t i o n of the o r d e r of the t o p i c s and the 

emphasis p l a c e d on each t o p i c i s a p p r o p r i a t e . Table 6 

i l l u s t r a t e s the o r d e r i n which the t o p i c s were examined i n the 

j u d g i n g c o n v e r s a t i o n . The t o p i c s are numbered 1 - 10. 

I n t e r e s t i n g l y , a l l 3 judges q u e s t i o n e d the s t u d e n t on the " p a r t s 

o f the e x p e r i m e n t " as t h e i r f i r s t t o p i c . And were i n t e r e s t e d i n 

some aspect of the "care of d e s i g n " as t h e i r second t o p i c . So 

a l l t h r e e judges s t a r t e d o f f t h e i r j u d g i n g c o n v e r s a t i o n s i n a 

s i m i l a r way. In the m i d d l e of each j u d g i n g c o n v e r s a t i o n the 

judges l o o k a t the r e s u l t s , graphs, and once a g a i n a t the " c a r e 

of d e s i g n " . Near the c o n c l u s i o n of the j u d g i n g c o n v e r s a t i o n s 

each judge q u e s t i o n e d the s t u d e n t on the o r i g i n a l i t y of the 

p r o j e c t . 

There were a l s o d i f f e r e n c e s i n the o r d e r i n which each judge 

used the t o p i c s i n the j u d g i n g c o n v e r s a t i o n . Judge A was 

concerned about the s o a k i n g o f the m a t e r i a l near the b e g i n n i n g of 

the j u d g i n g c o n v e r s a t i o n . In Judge B's c o n v e r s a t i o n t h i s t o p i c , 

under the broader heading of c a r e of d e s i g n was not brought up 

u n t i l the c o n v e r s a t i o n was n e a r l y o v e r . Both Judge B and C 

i n i t i a t e d r e q u e s t sequences on " a i r c i r c u l a t i o n " . " A i r 

c i r c u l a t i o n " was the f i r s t t o p i c t h a t Judge B l o o k e d f o r w h i l e i t 

was the next t o l a s t t o p i c s e a r c h e d f o r by Judge C. 
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Table £ 

Judge's Order of T o p i c s 

T o p i c Order 
Judge A 

t o p i c 
Judge 

se a r c h e d 
B Judge C 

Did the s t u d e n t d e s c r i b e and e x p l a i n 
the p a r t s of the experiment? 1 1 1,3 
Has c a r e of d e s i g n been shown? 

(wetness of m a t e r i a l ) 2 10 — 

( l o c a t i o n and placement of e x p e r i m e n t ) 6 5 4 

( p o s i t i o n of the f a n ) — 7 — 

(placement of thermometer) 9 — — 

( a i r c i r c u l a t i o n ) — 2 7 
(placement of m a t e r i a l s on frame) — — 2 

D i d the s t u d e n t e x p l a i n anomolous 
r e s u l t s ? 3 — 6 

D i d the s t u d e n t e x p l a i n the purpose 
and f u n c t i o n of the graphs? — 6 5 
D i d the s t u d e n t e x p l a i n the r e s u l t s ? 
( D i d the s t u d e n t e x p l a i n the l i n k 
between the h y p o t h e s i s and the 
r e s u l t s ? ) 

4 — 6 

( C o u l d the s t u d e n t extend the r e s u l t s ? ) 5 — — 

P r o j e c t summary 
7 — — 

O r i g i n a l i t y 
( Q u a n t i t y o f a s s i s t a n c e from a d u l t s ) 8 9 8 

( S o u r c e s of I n f o r m a t i o n ) 11 

S e l e c t i o n o f B u l b 
— 3 — 

Choice of measurement ( F a h r e n h e i t ) 
— 4 — 

Awareness of p o t e n t i a l hazards 
8 
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The sequence used t o s e a r c h f o r t o p i c s by each judge was 

h e l d i n a g e n e r a l way but the judges d i d not have a pre d e t e r m i n e d 

f o r m a t : 

Judge C - . . . t h e r e was a format o v e r a l l . I t wasn't a n y t h i n g 
I c o n s c i o u s l y worked out but . . . I t h i n k I p r o b a b l y f o l l o w e d 
[a] sequence . . . I t ' s the same c l a s s i c t h i n g s t h a t a re r e a l l y 
i n v o l v e d i n any l a b r e p o r t ...,the same sequence. 

J u d g e s ' Emphasis on each T o p i c 

Table 7 shows the percentage of u t t e r a n c e s f o r each of the 10 

t o p i c s . T h i s t a b l e i l l u s t r a t e s the emphasis p l a c e d on any 

t o p i c by the t h r e e j u d g e s . Through a comparison of the 

percentage of u t t e r a n c e s the r e s e a r c h e r found out how judges vary 

i n t h e i r use of t o p i c s . 

The 3 judges as mentioned p r e v i o u s l y shared t h r e e common 

t o p i c s . T able 7 shows the average of the percentages of 

u t t e r a n c e s used by each judge on these common t o p i c s . The 

average percentage of u t t e r a n c e s on " p a r t s o f the exp e r i m e n t " was 

18%, " c a r e of d e s i g n " , 28%, and " o r i g i n a l i t y " , 14%. T h e r e f o r e 

60% o f the u t t e r a n c e s by the judges are on o n l y t h r e e t o p i c s . A 

h i g h percentage suggests a heavy emphasis was p l a c e d on these 

t h r e e t o p i c s by the 3 jud g e s . 
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Both Judge A and B used t o p i c s t h a t were not used by e i t h e r 

o f the two o t h e r j u d g e s . Judge A as w e l l as b e i n g the o n l y judge 

to l o o k a t the placement of the thermometer i n " c a r e of d e s i g n " 

was the only judge to be i n t e r e s t e d i n the p r o j e c t summary: 

Judge A - I have the f e e l i n g t h a t g e t t i n g the s t u d e n t s t o 
w r i t e the t h i n g [ r e p o r t ] out themselves i n f u l l d e t a i l , 
a f t e r they have done some k i n d of a p r o j e c t , h e l p s t o c l a r i f y 
the i d e a s f o r them. 

Judge B i n i t i a t e d a r e q u e s t sequence about the p o s i t i o n of the 

f a n which was c o n s i d e r e d as " c a r e of d e s i g n " . He was the only 

judge to mention the s o u r c e s of i n f o r m a t i o n as one a s p e c t of 

" o r i g i n a l i t y " . However, t h r e e t o p i c s unique to Judge B were the 

" s e l e c t i o n of the b u l b " , " c h o i c e of measurement", and the 

s t u d e n t ' s "awareness of p o t e n t i a l h a z a r d s " . The f i r s t two t o p i c s 

c o u l d come under "care of d e s i g n " and the l a s t as a p a r t of 

" o r i g i n a l i t y " . However, Judge B s t r e s s e d these t o p i c s i n such a 

way t h a t they were c o n s i d e r e d as s e p a r a t e and d i s t i n c t t o p i c s . 

Judge C was concerned w i t h how the m a t e r i a l s had been p l a c e d 

on the frame. T h i s t o p i c was p l a c e d as a f e a t u r e of " c a r e of 

d e s i g n " based on the comments made by the judge d u r i n g the 

i n t e r v i e w . 
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T a b l e 1 
Judges' Emphasis on Each T o p i c 

T o p i c U t t e r a n c e s 
Judge Judge 

A B 
by 

Judge 
C 

AVE 

Di d the s t u d e n t d e s c r i b e and e x p l a i n 
t h e p a r t s of the experiment? 16% 10% 27% 18% 

Has c a r e of d e s i g n been shown? 
(wetness o f m a t e r i a l ) 11% 17% — 

( l o c a t i o n and placement of experiment) 11% 7% 1% 
( p o s i t i o n o f the f a n ) — 5% — 

(placement of thermometer) 5% — — 

( a i r c i r c u l a t i o n ) — 7% 8% 

(placement of m a t e r i a l s on frame) — — 11% 

TOTAL 27% 36% 20% 28% 

Did the s t u d e n t e x p l a i n anomolous 
r e s u l t s ? 11% — 3% 
Did the s t u d e n t e x p l a i n the purpose 
and f u n c t i o n of the graphs? — 2% 24% 

D i d the s t u d e n t e x p l a i n the r e s u l t s ? 
( D i d the s t u d e n t e x p l a i n the l i n k 
between the h y p o t h e s i s and the 
r e s u l t s ? ) 14% 11% 

( C o u l d the s t u d e n t extend the r e s u l t s ? ) 
3% — — 

P r o j e c t summary 
5% — — 

O r i g i n a l i t y 
( Q u a n t i t y of a s s i s t a n c e from a d u l t s ) 19% 5% 10% 

( S o u r c e s of i n f o r m a t i o n ) — 7% — 

TOTAL 19% 12% 10% 14% 
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T a b l e 1 
Judges' Emphasis on Each T o p i c ( C o n t i n u e d ) 

T o p i c U t t e r a n c e s 
Judge Judge 

A B 
by 

Judge 
C 

AVE 

S e l e c t i o n of B u l b 
19? — 

Choice of measurement ( F a h r e n h e i t ) 
5% — 

Awareness o f p o t e n t i a l hazards 
7% — 

I n t r o d u c t o r y and c o n c l u d i n g u t t e r a n c e s 
8% 10% 5% 8% 
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A few t o p i c s or a s p e c t s o f each t o p i c were used by o n l y two 

j u d g e s . Judge A and B, f o r example, shared only one r e q u e s t 

sequence on the "wetness of the m a t e r i a l " . 8% of a l l u t t e r a n c e s 

made by Judge B and C were on the t o p i c of a i r c i r c u l a t i o n . They 

were a l s o the o n l y judges t o l o o k a t the purpose and f u n c t i o n of 

the graphs. 

The n a t u r e of each judge's c o n v e r s a t i o n was determined by an 

a n a l y s i s of the f l o w c h a r t s ( F i g u r e 4:1, 4:2, and 4:3) and by 

l o o k i n g a t the u t t e r a n c e s and t o p i c s of each r e q u e s t sequence 

( T a b l e s 1 to 7)• The o r d e r and emphasis p l a c e d on each t o p i c 

a l l o w e d the r e s e a r c h e r to s e a r c h f o r a " s t y l e " f o r each judge. 

The t o p i c s determined from an e x a m i n a t i o n of the j u d g i n g 

c o n v e r s a t i o n s and c o n f i r m e d i n an i n t e r v i e w w i t h each judge were 

then compared t o the s c i e n c e c r i t e r i a p r o v i d e d by the Y.S.F. 

Youth S c i e n c e F o u n d a t i o n C r i t e r i a v e r s u s the Judge's T o p i c s 

The Y.S.F. p r o v i d e d the j u d g i n g c r i t e r i a t o be used by the 

t h r e e j u d g e s . F i v e s e c t i o n s s c i e n t i f i c t h o u g h t , o r i g i n a l i t y , 

s k i l l , c r e a t i v e a b i l i t y and d r a m a t i c v a l u e comprise the Y.S.F.'s 

j u d g i n g c r i t e r i a (Appendix B ) . However, f o r the purpose of t h i s 

study the t o p i c s used by the judges were compared only w i t h the 

c r i t e r i a c o n t a i n e d i n the s c i e n t i f i c thought s e c t i o n shown i n 

T a b l e 8. There are t h r e e r e a s o n s f o r c o n c e n t r a t i n g on the 

s c i e n t i f i c thought s e c t i o n . F i r s t , the s c i e n c e c o n t e n t of a 

p r o j e c t i s c o n t a i n e d m a i n l y i n t h i s s e c t i o n . Second, the judges 
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found the o t h e r f o u r s e c t i o n s u n i m p o r t a n t i n a s s e s s i n g s c i e n t i f i c 

c o n t e n t . T h i r d , the Y.S.F. c r i t e r i a c o n t a i n e d i n the s e c t i o n s 

on s k i l l , c r e a t i v e a b i l i t y , and d r a m a t i c v a l u e were not used by 

the j u d g e s . Only i n the x o r i g i n a l i t y ' s e c t i o n was t h e r e any 

common ground between the t o p i c s used by the judges and the 

c r i t e r i a d i c t a t e d by the Y.S.F. 

Table 8 shows the c r i t e r i a from the s c i e n t i f i c thought 

s e c t i o n of the Y.S.F.'s j u d g i n g c r i t e r i a . A "yes" i n the 

judge's column i n d i c a t e s the judge used a t o p i c s i m i l a r t o the 

c r i t e r i o n p r o v i d e d by the Y.S.F. A "no" means the Y.S.F. 

c r i t e r i o n was not used by t h a t judge nor d i d the judge use a 

t o p i c s i m i l a r t o the c r i t e r i o n . 

The t o p i c s used by each judge and the j u d g i n g c r i t e r i a of 

the Y.S.F. were r a r e l y s i m i l a r . The few c r i t e r i a / t o p i c s t h a t 

were s i m i l a r shared only a few common c h a r a c t e r i s t i c s . The f i r s t 

Y.S.F. c r i t e r i o n , f o r example, was about the h y p o t h e s i s and how 

i t r e f l e c t e d the background r e a d i n g s . Judge A and C had t o p i c s 

t h a t f i t i n t h i s c a t e g o r y o n l y because they were i n t e r e s t e d i n 

the s t u d e n t ' s a b i l i t y t o h y p o t h e s i z e . No c o n c e r n , though, was 

ex p r e s s e d by Judge A or C about how w e l l the h y p o t h e s i s r e f l e c t e d 

the s t u d e n t ' s r e a d i n g s , which was p a r t of the Y.S.F.'s f i r s t 

c r i t e r i o n . N e v e r t h e l e s s , both judges were i n t e r e s t e d i n the 

s t u d e n t ' s hypotheses so T a b l e 8 shows each judge used the f i r s t 

c r i t e r i o n . 
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T a b l e £ 
Judge's use o f the Y.S.F.'s S c i e n t i f i c Thought C r i t e r i a 

S c i e n c e C r i t e r i a used by the V.S.F. 
( P r o v i d e d by the Y.S.F.) Judge 

A 
Judge 

B 
Judge 

C 

(1) The h y p o t h e s i s was s t a t e d 
c l e a r l y and r e f l e c t e d the 
background r e a d i n g s . 

YES NO YES 

(2) There was an e f f e c t i v e p l a n 
f o r o b t a i n i n g a s o l u t i o n or 
answering a q u e s t i o n . 

NO YES NO 

(3) The p r o j e c t c a r r i e d out i t s 
purpose to c o m p l e t i o n w i t h i n the 
scope of the o r i g i n a l p l a n . 

NO NO NO 

(4) The p r o j e c t shows an 
u n d e r s t a n d i n g of e x i s t i n g 
knowledge, use of adequate 
s c i e n t i f i c v o c a b u l a r y and NO NO NO 
demonstrates an u n d e r s t a n d i n g of 
terms g l e a n e d from r e l i a b l e 
s o u r c e s of i n f o r m a t i o n . 

(5) The e x p e r i m e n t a l d e s i g n 
demonstrated u n d e r s t a n d i n g of the 
s c i e n t i f i c methods. 

NO NO NO 

(6) The s t u d e n t ( s ) has/have an 
i d e a o f what f u r t h e r r e s e a r c h i s 
i n d i c a t e d by the p r o j e c t . 

YES NO NO 

(7) There are adequate data t o 
su p p o r t the c o n c l u s i o n s . The 
e x p e r i m e n t a l e r r o r s i n h e r e n t i n 
the measurement made and i n the 
m a t e r i a l s used were r e c o g n i z e d . 

YES YES YES 

(8) The experiment was r e p e a t e d 
s e v e r a l times t o e s t a b l i s h 
v a l i d i t y of r e s u l t s and/or 
s t a t i s c a l l y v a l i d a t e d . 

NO NO NO 

(9) The v a r i a b l e s a re c l e a r l y 
d e f i n e d and r e c o g n i z e d . I f 
c o n t r o l s were n e c e s s a r y , t h e r e YES NO YES 
was a r e c o g n i t i o n o f t h e i r need 
and they were c o r r e c t l y used. 
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The s i x t h ( " f u t u r e r e s e a r c h " ) and the n i n t h c r i t e r i a 

( " v a r i a b l e s and c o n t r o l s " ) p r o v i d e d by the Y.S.F. ( T a b l e 8) are 

s i m i l a r t o those of the "Care of D e s i g n " c r i t e r i a used by Judge A 

and C. The s i x t h c r i t e r i o n o f the s c i e n t i f i c thought s e c t i o n 

p r o v i d e d by the Y.S.F. asked what i d e a the s t u d e n t had f o r 

f u r t h e r r e s e a r c h . T h i s c r i t e r i o n had the same purpose as Judge 

A's " c o u l d the s t u d e n t extend the r e s u l t s " . Judge A, and Judge 

C, a l s o e x p r e s s e d i n t e r e s t i n the c o n t r o l s and v a r i a b l e s used by 

the s t u d e n t s . As e x p l a i n e d p r e v i o u s l y v a r i a b l e s and c o n t r o l s 

were c l a s s e d as "Care of D e s i g n " . "Care of d e s i g n " was not 

r e l a t e d t o the f i f t h Y.S.F. c r i t e r i o n of s c i e n t i f i c methods 

because what was meant by s c i e n t i f i c methods was not c l e a r . 

T a b l e 8 shows both the s i x t h and n i n t h c r i t e r i a were s i m i l a r to 

the t o p i c s used by each judge. 

Judge B made no u t t e r a n c e s on the s t u d e n t ' s data and r e s u l t s 

even though he was keenly i n t e r e s t e d t h a t the s t u d e n t had a 

c a r e f u l d e s i g n from which c o n c l u s i o n s c o u l d be reached. A good 

"Care of D e s i g n " and " e x p l a n a t i o n of r e s u l t s " was i m p o r t a n t t o 

both Judge A and C. As a r e s u l t the second and seventh c r i t e r i a 

p r o v i d e d by the Y.S.F. a l s o match the t o p i c s a c t u a l l y used by the 

j u d g e s . 

The Y.S.F.'s f o u r t h c r i t e r i o n concerned the use of 

s c i e n t i f i c v o c a b u l a r y . Judge B used one r e q u e s t sequence on the 

s o u r c e s of i n f o r m a t i o n t h a t seemed s i m i l a r t o the Y.S.F.'s f o u r t h 
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c r i t e r i o n , the i n t e r v i e w w i t h Judge B r e v e a l e d the r e q u e s t 

sequence was t o do w i t h o r i g i n a l i t y and not an u n d e r s t a n d i n g of 

s c i e n t i f i c terms. None o f the j u d g e s , T a b l e 8 shows, used the 

f o u r t h c r i t e r i o n o f the Y.S.F. 

The remainder of the c r i t e r i a p r o v i d e d by the Y.S.F. d i d not 

match the t o p i c s used by any of the t h r e e j u d g e s . No u t t e r a n c e s 

or r e q u e s t sequences by any o f the judges were concerned w i t h 

"the scope of the o r i g i n a l p l a n " , " u n d e r s t a n d i n g of the 

s c i e n t i f i c methods", or " r e p e t i t i o n of the experiment t o 

e s t a b l i s h v a l i d i t y o f the r e s u l t s " . These Y.S.F. c r i t e r i a ( 3 ) , 

( 5 ) , and (8) were not used by any o f the judges i n t h e i r j u d g i n g 

c o n v e r s a t i o n w i t h the s t u d e n t . 

T a b l e 8 shows the t o p i c s used by the t h r e e judges i n t h e i r 

j u d g i n g c o n v e r s a t i o n w i t h the st u d e n t a r e d i f f e r e n t from the 

s c i e n t i f i c thought c r i t e r i a p r o v i d e d by the Y.S.F. A few of the 

judge's t o p i c s seemed s i m i l a r t o the Y.S.F.'s s c i e n t i f i c thought 

c r i t e r i a but even these were not i d e n t i c a l . Judge A e x p l a i n e d i n 

the i n t e r v i e w t h a t she attempted t o use the c r i t e r i a p r o v i d e d by 

the Y.S.F. N e i t h e r Judge B nor Judge C attempted t o use the 

j u d g i n g c r i t e r i a p r o v i d e d by the Y.S.F.: 

Judge C - What [ I was] l o o k i n g a t d i d n ' t f i t the c r i t e r i a . 
Does the experiment do t h i s ...or does the s t u d e n t do t h a t 
weren't a p p r o p r i a t e [ c r i t e r i a ] . 

74 



Statements hX JJie. Judges 

In the i n t e r v i e w each judge made s e v e r a l s t a t e m e n t s on the 

j u d g i n g of s c i e n c e f a i r s . These s t a t e m e n t s were i n a d d i t i o n to 

the remarks made on the s p e c i f i c s o f the j u d g i n g c o n v e r s a t i o n . 

More ev i d e n c e t o e x p l a i n and s u p p o r t each judge's " s t y l e " was 

p r o v i d e d from these r e s p o n s e s . So, Table 9 c o n t a i n s the judge's 

responses t o q u e s t i o n s asked i n the i n t e r v i e w . 

The i n t e r v i e w p r o t o c o l r e q u i r e d the r e s e a r c h e r t o ask many 

of the same q u e s t i o n s t o each judge. Table 9 shows the q u e s t i o n s 

asked o f a l l 3 judges and the j u d g e ' s r e s p o n s e s . The response t o 

these q u e s t i o n s p r o v i d e d more i n f o r m a t i o n on the s i m i l a r i t i e s and 

d i f f e r e n c e s among the 3 j u d g e s . 

Each j u d g e ' s response t o the f i r s t q u e s t i o n ( T a b l e 9) i s the 

only q u e s t i o n where a l l t h r e e responses d i f f e r e d . Judge A p l a c e d 

the p r o j e c t on " I n s u l a t i o n " i n second p l a c e i n the J u n i o r 

P h y s i c a l Category p a r t l y because the s t u d e n t d i d an experiment 

and s e t up a h y p o t h e s i s . Judge B gave the p r o j e c t a h i g h r a n k i n g 

as the g i r l had done a "competent j o b " . Judge C had a " f e e l 

. . . f o r the whole group" and ranked the p r o j e c t on the b a s i s of 

h i s "own c r i t e r i a " . 
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T a b l e Q, 
Statements by the Judges 

Q u e s t i o n asked o f each Judge's Statements 
j u d g e . 

(1) How d i d you come Judge A - [ T h i s p r o j e c t ] took a d i f f e r e n t 
t o your judgement of approach [from many of the o t h e r p r o j e c t s ] 
t h i s p r o j e c t ? which was b a s i c a l l y d o i n g an experiment 

and s e t t i n g up a h y p o t h e s i s . 

Judge B - I thought t h i s was a t e r r i b l y 
competent j o b . I f she had c o n c e i v e d i t i n 
a l l h e r s e l f , done the e x p e r i m e n t a l d e s i g n , 
w o r r i e d about a l l the d e t a i l s . . . s h e had 
c e r t a i n l y done a [ r e m a r k a b l e ] j o b . 

Judge C - I d i d not use the f o r m a l 
s t r u c t u r e p r o v i d e d . I used my own gut 
f e e l i n g , okay? ...the number [of p r o j e c t s ] 
I was l o o k i n g a t r e a l l y a l l o w e d me to f e e l 
t h a t I had the f e e l f o r the whole group. 
. . . I was a p p l y i n g my own c r i t e r i a , but 
not the paper s t r u c t u r e p r o v i d e d . 

Judge A - [The j u d g i n g c o n v e r s a t i o n ] was 
very i m p o r t a n t . The i n f o r m a t i o n [ s h o u l d ] 
come out i n t h e i r v e r b a l p r e s e n t a t i o n . 

Judge B - The i n t e r v i e w i s the most 
i m p o r t a n t [ p a r t o f the p r o j e c t ] , I tend 
t o judge the p a r t i c i p a n t more than the 
e x h i b i t . I f the p a r t i c i p a n t [ i s ] i n v o l v e d 
w i t h and i n t e r e s t e d i n the e x h i b i t , t h a t 
i s i m p o r t a n t . 

Judge C - The i n t e r v i e w was i m p o r t a n t . . . I 
don't even r e c a l l s e e i n g her w r i t t e n 
r e p o r t . ...the backboards don't do much 
f o r me. 

(3) Did you preview Judge A - Yes I went around and l o o k e d a t 
the p r o j e c t ? the 8 or so [ p r o j e c t s ] I was g o i n g t o 

j u d g e . I went and had a q u i c k l o o k 
...then I went back and q u i c k l y read 
t h r o u g h t h e i r notes t h a t we were g i v e n i n 
t h e i r packages so I c o u l d have some i d e a 
what i t was they were g o i n g t o do. 

Judge B - No. I was i n the welcoming 
ceremony. 

( 2 ) How i m p o r t a n t was 
the i n t e r v i e w making 
up your mind? 
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Table 9. 
Statements by the Judges ( C o n t i n u e d ) 

Q u e s t i o n asked o f each 
j u d g e . 

Judge's Statements 

Judge 
r e a l l y 

C - I s t r o l l e d the a i s l e , but 
d i d n ' t l o o k i n d e t a i l . 

Judge A - Yes, e v e n t u a l l y ! Of course I 
d i d . But a t t h i s p a r t i c u l a r p o i n t , s i n c e 
she was my f i r s t s t u d e n t I wasn't r e a l l y 
comparing. . . . [ I compare them] on the 
b a s i s of the [ p r o j e c t s ] t h a t we have g ot. 
I [ d o n ' t ] worry about p r e v i o u s y e a r s or 
a n y t h i n g . 

Judge B - No. I was o n l y comparing the 
two a c t u a l l y . [The f i r s t two p r o j e c t s ] 
were c l e a r l y b e t t e r i n my mind b e f o r e I 
went through the j u d g i n g dynamic w i t h the 
o t h e r j u d g e s . ...These 8 p r o j e c t s were the 
only p r o j e c t s on my mind. 

Judge C - Yes. I judged them a g a i n s t one 
a n o t h e r . In the back o f my mind t h e r e i s 
some s o r t of e x t e r n a l s t a n d a r d as w e l l , I 
need t o see something of q u a l i t y t h e r e . 

Judge A - No [ I was making a judgment], 
but I use the p r o j e c t notes i n a sense 
to t h i n k about some of the k i n d s of 
q u e s t i o n s I might ask [ d u r i n g the 
j u d g i n g c o n v e r s a t i o n ] . 

Judge B - I t h i n k [ I was making a 
judgment], because I t h i n k . . . p r o b a b l y her 
e x h i b i t was the most a p p e a l i n g i f not the 
b e s t . 

Judge C - I was making a judgment on the 
b a s i s [of the j u d g i n g c o n v e r s a t i o n ] . 

(4) Were you 
comparing t h i s p r o j e c t 
t o o t h e r p r o j e c t s you 
have seen? Were these 
p r o j e c t s i n the same 
c a t e g o r y ? ( L o o k i n g 
f o r r e l a t i v e or 
a b s o l u t e s t a n d a r d s ) 

(5) Were you 
c o n f i r m i n g a judgement 
or making a judgment? 
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T a b l e Q_ 
Statements by the Judges ( C o n t i n u e d ) 

Q u e s t i o n asked o f each Judge's Statements 
j u d g e . 

(6) Were you u s i n g a Judge A - No, I don't. I t h i n k I 
pre s e t for m a t f o r g e n e r a l l y s t a r t o f f w i t h , "Would you t e l l 
your q u e s t i o n i n g ? me about your p r o j e c t " , or something as 

g e n e r a l as t h a t t o get them g o i n g . I do 
then t r y t o f o l l o w t h e i r own l e a d s — w h a t 
they b r i n g up. . . . I do l i k e t o f i n d out 
where the i d e a came from ...what the 
p r o j e c t problem was ...check the r e s u l t s , 
c o n t r o l s , and a c c u r a c y . Sometimes what 
are the e x t e n s i o n s ...how would they apply 
i t ? Can they answer a "what i f " q u e s t i o n ? 
Can they apply the i n f o r m a t i o n they have 
accumulated? . . . I do t r y t o f o l l o w t h e i r 
own c o n v e r s a t i o n as much as p o s s i b l e so i t 
i s not an i n q u i s i t i o n . 

Judge B - No, c e r t a i n l y n o t . . . . I s i m p l y 
go i n and say I'm g o i n g t o i n t e r a c t w i t h 
t h i s k i d and f i n d out how good a k i d t h i s 
i s . Remember I am j u d g i n g a k i d . The 
s u b j e c t we're t a l k i n g about i s the e x h i b i t 
a t hand and t h a t i s a f o c u s . 

Judge C - No I r e a l l y d i d n ' t . 
A l t h o u g h , t h e r e was a format o v e r a l l i t 
wasn't a n y t h i n g I c o n s c i o u s l y worked 
o u t . But I know t h a t i n each case I t h i n k 
I p r o b a b l y f o l l o w e d a sequence: the 
s t u d e n t t r i e d t o d e s c r i b e the experiment 
. . . I asked them about the r e s u l t s . . . a n d 
c o n t r o l s . I t ' s the same c l a s s i c t h i n g s 
t h a t a re i n v o l v e d i n any l a b r e p o r t 
r e a l l y , the same sequence. 

(7) D i d you use 
j u d g i n g c r i t e r i a 
p r o v i d e d by the 
o r g a n i z e r s ? 
Why/why not? 

Judge B - No. I am unable t o work w i t h 
those [ j u d g i n g c r i t e r i a ] . I don't b e l i e v e 
the k i d s w i l l work t o them and t h a t was 
v e r i f i e d . Y o u ' l l f i n d the k i d s d i d n ' t pay 
any a t t e n t i o n t o those c r i t e r i a a t a l l and 
so I d i d n ' t use them. . . . O b j e c t i v e 
c r i t e r i a are very hard t o come by. 

the Judge A - Yes. They were the g u i d e l i n e s . 
I t r y t o use the c r i t e r i a [ p r o v i d e d by the 
Y.S.F.] s p e c i f i e d h e r e , but I don't f i n d 
i t p o s s i b l e t o put i n a n u m e r i c a l mark 
b e s i d e each one. I c a n ' t do t h a t . 
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T a b l e 3. 
Statements by the Judges ( C o n t i n u e d ) 

Q u e s t i o n asked o f each Judge's Statements 
ju d g e . 

Judge C - I might have t r i e d t o use them 
but I would have been f r u s t r a t e d because 
t h e r e i s such d i f f e r e n c e s i n [ t h e types 
of p r o j e c t s ] . What we were l o o k i n g a t 
d i d n ' t f i t the c r i t e r i a . 

Judge A - I s t i l l t h i n k t h a t where we put 
her was the a p p r o p r i a t e p l a c e . We a l l 
thought these two [ f i r s t and second] 
p r o j e c t s were the b e s t . 

Judge B - I'm s a t i s f i e d . . . we p i c k e d the 
top two r i g h t . 

Judge C - I t i s s u r p r i s i n g t h a t I f e l t as 
good about the p r o j e c t as I d i d and I 
t h i n k t h a t the answer i s I s t i l l l i k e good 
s c i e n c e whether the o r g a n i z a t i o n i s as 
c l e a r as i t might be. . . . I t h i n k i t was 
p r o b a b l y the r i g h t d e c i s i o n . 

(8) How do you view 
your judgement of the 
p r o j e c t now? 
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Judge A was the o n l y judge to preview the e x h i b i t and use the 

j u d g i n g c r i t e r i a p r o v i d e d by the Y.S.F. ( T a b l e 9, q u e s t i o n s 3 and 

7 ). Both Judge B and C b e l i e v e d t h e r e was l i t t l e worth i n 

p r e v i e w i n g the e x h i b i t and were adamant t h a t the j u d g i n g c r i t e r i a 

p r o v i d e d were i n a p p r o p r i a t e . Even Judge A d i d not p l a c e a 

n u m e r i c a l mark b e s i d e the j u d g i n g c r i t e r i a . L i t t l e v a l u e was 

a t t a c h e d t o the use of the Y.S.F.'s j u d g i n g c r i t e r i a or to the 

preview of the e x h i b i t . 

Each judge responded t o a l l the o t h e r q u e s t i o n s i n a s i m i l a r 

f a s h i o n . A l l judges thought the backboards and w r i t t e n m a t e r i a l 

were of minimal importance compared t o the i n t e r v i e w i n a s s e s s i n g 

the v a l u e of the s t u d e n t ' s p r o j e c t . The judges gave prime 

c o n s i d e r a t i o n t o the r e s u l t s of the c o n v e r s a t i o n w i t h the s t u d e n t 

i n coming t o a f i n a l c o n c l u s i o n on the r a n k i n g of the p r o j e c t . 

T h i s judgment was based s o l e l y on the 8 p r o j e c t s e n t e r e d i n the 

J u n i o r P h y s i c a l Category a t the V.S.F. None of the judges 

compared t h i s p r o j e c t t o p r o j e c t s they had seen from o t h e r y e a r s . 

However, Judge B mentioned i n the i n t e r v i e w t h a t the r a n k i n g o f a 

p r o j e c t i n h i s case might be a f f e c t e d i f he had seen the same 

type of p r o j e c t a t a p r e v i o u s s c i e n c e f a i r . 

T a b l e 9 a l s o shows a p r e - s e t format f o r q u e s t i o n i n g the 

s t u d e n t was not used by any o f the j u d g e s . But both Judge A and C 

f e l t they p r o b a b l y f o l l o w e d a sequence f o r each p r o j e c t even 

though they were unaware the sequence e x i s t e d . The sequence i f 

i t e x i s t e d was u n i n t e n t i o n a l and not c o n s c i o u s l y worked out 
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a c c o r d i n g t o the j u d g e s . Judge B saw no sequence i n h i s j u d g i n g 

c o n v e r s a t i o n and made c l e a r a l l he d i d was t o " i n t e r a c t " w i t h the 

s t u d e n t . 

A l l t h r e e judges were s a t i s f i e d a t the c o n c l u s i o n of the 

i n t e r v i e w w i t h t h e i r judgment of the p r o j e c t . They f e l t the top 

two p r o j e c t s were c o r r e c t l y p i c k e d . 

T a b l e 9 shows the judges had many s i m i l a r i t i e s . The j u d g e s ' 

use of the Y.S.F.*s j u d g i n g c r i t e r i a , the v a l u e of p r e v i e w i n g the 

e x h i b i t , the importance of the i n t e r v i e w , and how they came to 

t h e i r judgment are a few o f the t o p i c s t o which each judge 

responded. 

The " s t y l e " w i t h which judges a d j u d i c a t e d the e x p e r i m e n t a l 

s c i e n c e f a i r p r o j e c t , based on the data c o l l e c t e d here, i s 

examined. An a n a l y s i s of the j u d g e s ' " s t y l e " r e v e a l s the j u d g e s ' 

p e r s p e c t i v e of j u d g i n g and how they a p p l i e d t h e i r u n d e r s t a n d i n g 

t o the j u d g i n g c o n v e r s a t i o n . 
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A P e s c r i p t i o n ol Each J u d g e ' s s t v i e 

Upon c o m p l e t i o n of the j u d g i n g c o n v e r s a t i o n s and i n t e r v i e w 

i t was c l e a r c o n s i d e r a b l e amounts of data had been c o l l e c t e d 

which c o u l d be used t o address the q u e s t i o n of j u d g i n g s t y l e . 

From these data the " s t y l e s " used by the judges as they 

i n t e r v i e w e d the s t u d e n t were f o r m u l a t e d . 

IHJ& 3l a Kind 

Judge A and B had many s i m i l a r i t i e s i n t h e i r j u d g i n g s t y l e . 

A c l o s e l o o k a t the data o b t a i n e d from the j u d g i n g c o n v e r s a t i o n s 

and i n t e r v i e w w i t h the two judges r e v e a l e d these s i m i l a r i t i e s . 

Both Judge A and B had a s i m i l a r percentage of i n i t i a t i o n s , 

r e i n i t i a t i o n s , f o l l o w - u p s , and number of r e q u e s t sequences i n 

t h e i r j u d g i n g c o n v e r s a t i o n w i t h the same s t u d e n t . One t h i r d of 

the u t t e r a n c e s by both judges were i n i t i a t i o n s . New r e q u e s t 

sequences began w i t h an i n i t i a t i o n so Judges A and B seemed more 

i n t e n t on i n i t i a t i n g a t o p i c than i n f o l l o w i n g a t o p i c . The 

average number of u t t e r a n c e s i n any r e q u e s t sequence was l e s s 

than 5, showing t h a t few u t t e r a n c e s were made by e i t h e r judge on 

any one t o p i c . The b r e v i t y o f the r e q u e s t sequences was a major 

c h a r a c t e r i s t i c of both Judge A's and Judge B's c o n v e r s a t i o n . 
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Judge A and B l o o k e d f o r the same t h r e e t o p i c s i n the same 

o r d e r . F i r s t , both judges began t h e i r j u d g i n g c o n v e r s a t i o n s by 

a s k i n g the s t u d e n t t o d e s c r i b e the " p a r t s of the exp e r i m e n t " . The 

judges next r e q u e s t sequence asked the s t u d e n t s about the "care 

o f d e s i g n " . At l e a s t 4 d i f f e r e n t t o p i c s were then pursued by 

each judge u n t i l l a t e i n the j u d g i n g c o n v e r s a t i o n when both 

judges asked about the " o r i g i n a l i t y " of the p r o j e c t . The 

importance of these 3 t o p i c s was r e v e a l e d by the frequency of 

u t t e r a n c e s as r e v e a l e d e a r l i e r i n Ta b l e 7 . 63% o f Judge A's 

u t t e r a n c e s and 58% o f Judge B's u t t e r a n c e s were on these t h r e e 

c r i t e r i a . From these data and from the i n t e r v i e w w i t h Judge A 

and B the importance of these t h r e e c r i t e r i a i n e v a l u a t i n g a 

p r o j e c t was e s t a b l i s h e d . T h e r e f o r e , the s t y l e of both judges 

c o n s i s t e d o f a s i m i l a r o r d e r and emphasis on c r i t e r i a . 

Another s i m i l a r i t y between the j u d g i n g c o n v e r s a t i o n s of 

Judge A and B was the very few o c c a s i o n s on which the s t u d e n t was 

a l l o w e d t o l e a d . Less than 20% of a l l the u t t e r a n c e s i n each of 

these two j u d g i n g c o n v e r s a t i o n s were s t u d e n t l e d . Another way of 

l o o k i n g a t t h i s same as p e c t of the j u d g i n g c o n v e r s a t i o n was t h a t 

Judge A and B l e d the j u d g i n g c o n v e r s a t i o n 80% o f the time. 

A d d i t i o n a l l y , 7% of the s t u d e n t l e d u t t e r a n c e s o c c u r r e d i n the 

f i r s t r e q u e s t sequence where the judges l e a r n e d the p a r t s o f the 

expe r i m e n t . Both judges suggested the be s t way f o r them t o l e a r n 

the p a r t s o f the p r o j e c t , as i n d i c a t e d i n the i n t e r v i e w w i t h the 

r e s e a r c h e r , was t o have a v e r b a l d e s c r i p t i o n by the s t u d e n t . 

Because Judge A and B l e d so much of the c o n v e r s a t i o n they 
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d e t e r m i n e d what t o p i c s were i n i t i a t e d , and the d u r a t i o n of each 

r e q u e s t sequence. 

Thus Judge A and B used a s i m i l a r " s t y l e " o f j u d g i n g . The 

s t y l e was c h a r a c t e r i z e d by the h i g h percentage of i n i t i a t i o n s and 

s h o r t l e n g t h of each r e q u e s t sequence. Judge A and B's j u d g i n g 

s t y l e c o n s i s t e d of at l e a s t 30% i n i t i a t i o n s , the s t u d e n t l e d l e s s 

than 20% o f the t i m e , and each judge c o n t r o l l e d the d i r e c t i o n of 

the j u d g i n g c o n v e r s a t i o n . The p a r t i c u l a r s t y l e adopted by these 

judges depended on the dominance i n the c o n v e r s a t i o n o f the judge 

over the s t u d e n t , hence, the r e s e a r c h e r r e f e r s t o Judge A and B's 

s t y l e as t h a t of an " i n t e r r o g a t o r " . 

From st a t e m e n t s made i n the i n t e r v i e w w i t h the r e s e a r c h e r 

both Judges A and B were c o n s c i o u s t h a t t h e i r q u e s t i o n s were 

de s i g n e d t o t e s t the s t u d e n t ' s knowledge: 

Judge A - I do l i k e t o f i n d out where the i d e a came 
f r o m . . . [ a n d ] . . . check the r e s u l t s , check the c o n t r o l s , [and] 
check the a c c u r a c y . Sometimes, what are the e x t e n s i o n s , . . . 
where would you go from t h e r e ? How would you apply i t ? . . . 
see i f they can answer a "what i f q u e s t i o n " . Can they apply 
the i n f o r m a t i o n t h a t they have accumulated? Q u e s t i o n s of 
t h a t s o r t . " 
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Odd Man Out 

Judge C d i d not have the same s t y l e as an " i n t e r r o g a t o r " . 

T a b l e 2 showed 46% o f Judge C's u t t e r a n c e s were s t a t e m e n t s and 

33% were q u e s t i o n s . A very d i f f e r e n t p r o p o r t i o n of u t t e r a n c e s 

from e i t h e r of the o t h e r j u d g e s . Judge C's c o n v e r s a t i o n i s best 

d i s t i n g u i s h e d from Judge A and B by the l a r g e number of o c c a s i o n s 

(59%) which the s t u d e n t l e d the c o n v e r s a t i o n (See T a b l e 2 and 

F i g u r e 4:3). The preponderance of s t u d e n t i n i t i a t e d t a l k showed 

t h a t Judge C was l e d by the s t u d e n t f o r the m a j o r i t y of the 

j u d g i n g c o n v e r s a t i o n . Judge C t h e r e f o r e seemed t o have the s t y l e 

of a " f o l l o w e r " . " F o l l o w e r s " hand the r e i n s of c o n t r o l t o the 

s t u d e n t at the b e g i n n i n g of the j u d g i n g c o n v e r s a t i o n and expect 

the s t u d e n t t o l e a d f o r the d u r a t i o n or at l e a s t p a r t of the 

j u d g i n g c o n v e r s a t i o n . Judge C was aware he i n t e n d e d the s t u d e n t 

s h o u l d l e a d : 

...a l o t of the k i d s j u s t t u r n on the tape r e c o r d e r and 
away they go ...you c o u l d t e l l t h a t they memorized a 
[ s p e e c h ] , ...For some reason or o t h e r she chopped and 
rambled. She d i d n ' t have t h a t s o r t of s e t l e t i t go k i n d o f 
s t a r t i n g . . . . I [ s t i l l ] wanted t o hear her p r e s e n t a t i o n , 
[ t h o u g h ] . 

Judge C e x p l a i n e d t h a t he b e l i e v e d i t was i m p o r t a n t f o r the 

s t u d e n t s t o d i s c u s s t h e i r p r o j e c t w i t h the judge and t o p r e s e n t 

i t i n t h e i r own way. 

85 



As F i g u r e 4 :3 shows, u t t e r a n c e s #28 ( e x p l a n a t i o n of the 

g r a p h s ) , #43 ( r e s u l t s ) , #52 ( c a r e of d e s i g n ) , and #57 

( o r i g i n a l i t y ) i n i t i a t e d f o u r r e q u e s t sequences which were very 

d i f f e r e n t from the s t u d e n t l e d sequences a t the b e g i n n i n g of the 

j u d g i n g c o n v e r s a t i o n . T h i s p a t t e r n would suggest t h a t Judge C 

a l l o w e d the s t u d e n t t o l e a d the c o n v e r s a t i o n i n i t i a l l y but, as 

the judge c o n f i r m e d i n the i n t e r v i e w , he e v e n t u a l l y wanted the 

s t u d e n t t o answer s p e c i f i c q u e s t i o n s . Judge C e x p l a i n e d why he 

i n i t i a t e d the f o u r r e q u e s t sequences l a t e r i n the j u d g i n g 

c o n v e r s a t i o n : 

I was c o n s c i o u s t h a t t h i s [was] r e a l l y the good p a r t of the 
experiment or one i n which the e x p e r i m e n t e r [had] a good 
o p p o r t u n i t y t o show u n d e r s t a n d i n g . I mean t h e r e [were] 
c e r t a i n p o i n t s i n some of these [ c o n v e r s a t i o n s ] where you 
[ c o u l d ] r e a l l y apply a k n i f e t o see i f the k i d r e a l l y 
[ u n d e r s t o o d ] the i d e a or not. 

In these r e q u e s t sequences the s t y l e Judge C used was t h a t of an 

" i n t e r r o g a t o r " . 

Judge C a l s o emphasized 3 of the same c r i t e r i a as Judge A 

and B ( T a b l e 7 ) . A m a j o r i t y (57%) of Judge C's u t t e r a n c e s were 

about the p a r t s o f the experiment, the care of d e s i g n , and the 

o r i g i n a l i t y o f the p r o j e c t . As mentioned p r e v i o u s l y , over 50% of 

Judge A and B's u t t e r a n c e s were on the same 3 t o p i c s . That the 3 

judges emphasized the same t o p i c and t h a t they a l l asked s p e c i f i c 

q u e s t i o n s showed Judge C's concerns were not i d i o s y n c r a t i c . 
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Judge A, B, and C made many s i m i l a r s t a t e m e n t s i n t h e i r 

i n t e r v i e w w i t h the r e s e a r c h e r ( T a b l e 9 ) . Judge C f e l t the 

j u d g i n g c o n v e r s a t i o n was " i m p o r t a n t " and help e d him make up h i s 

mind. He a l s o c o n c u r r e d w i t h s t a t e m e n t s made by Judge A and B 

t h a t he was comparing the p r o j e c t on " I n s u l a t i o n " t o o t h e r 

p r o j e c t s i n the same c a t e g o r y , and t h a t he was not u s i n g a p r e 

s e t format f o r q u e s t i o n i n g . Judge C shared many o f the same 

i d e a s as Judge A and B and t h e r e f o r e used s i m i l a r t e c h n i q u e s i n 

h i s j u d g i n g c o n v e r s a t i o n w i t h the s t u d e n t . 

Judge C, when he was the " f o l l o w e r " , a l l o w e d the st u d e n t t o 

l e a d many p a r t s o f the j u d g i n g c o n v e r s a t i o n . However, he was an 

" i n t e r r o g a t o r " when he wanted t o know i f the s t u d e n t " r e a l l y 

u n d e r s t o o d " . T h e r e f o r e , Judge C's s t y l e c o u l d be i d e n t i f i e d as 

t h a t of a " s t y l e changer" i . e . The judge was a b l e t o adapt h i s 

s t y l e t o f i t the a n t i c i p a t e d outcomes. 

A l t h o u g h the s t u d e n t was a d j u d i c a t e d i n d i v i d u a l l y by each 

judge a t l e a s t p a r t of each j u d g i n g c o n v e r s a t i o n was conducted as 

an " i n t e r r o g a t i o n " . The s t y l e d e s c r i b e s the n a t u r e of the 

ju d g e ' s i n t e r a c t i o n w i t h the s t u d e n t . The t h r e e s t y l e s 

" i n t e r r o g a t o r " , " f o l l o w e r " , and " s t y l e changer" were used by the 

3 judges as they a d j u d i c a t e d the s t u d e n t ' s p r o j e c t . 
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R e f l e c t i o n s OR S t y l e s 

When o t h e r data are emphasized the 3 j u d g i n g s t y l e s 

d e s c r i b e d may have been l i t t l e more than "str a w s i n the wind", 

even though the l a s t s e c t i o n showed judges were a l l 

" i n t e r r o g a t o r s " f o r a t l e a s t p a r t of t h e i r j u d g i n g c o n v e r s a t i o n . 

Judge A and B were very s i m i l a r e s p e c i a l l y when compared and 

c o n t r a s t e d t o Judge C. However, a c l o s e r e x a m i n a t i o n of the 

d i f f e r e n c e s between each judge r e v e a l e d , w i t h the e x c e p t i o n of 

p r e v i o u s l y mentioned c o m m o n a l i t i e s , t h a t i n f a c t each judge 

h a n d l e d the j u d g i n g c o n v e r s a t i o n w i t h the s t u d e n t p r o j e c t on 

" I n s u l a t i o n " i n very d i f f e r e n t ways. 

A l l t h r e e judges d i f f e r e d i n the percentage of q u e s t i o n s and 

s t a t e m e n t s used i n the j u d g i n g c o n v e r s a t i o n w i t h the s t u d e n t . 

Q u e s t i o n s accounted f o r 70% of Judge A*s u t t e r a n c e s , 45% o f Judge 

B's u t t e r a n c e s , and only 33% of Judge C's u t t e r a n c e s . Statements 

and one word u t t e r a n c e s were a minimal p a r t of the j u d g i n g 

c o n v e r s a t i o n as conducted by Judge A. 

Judge A, t h e r e f o r e , d i d s t i c k c l o s e l y t o the s t y l e of an 

" i n t e r r o g a t o r " t hroughout the c o n v e r s a t i o n w i t h the s t u d e n t . 

However, Judge A d i d not c o r r e c t erroneous r e s p o n s e s by the 

s t u d e n t f o r two r e a s o n s : 
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One, i f I am the f i r s t one through and I c o r r e c t them ... 
the next two judges get the r i g h t answers! I don't t h i n k 
t h a t i s r e a l l y a p p r o p r i a t e . Two, they put a l o t of work i n t o 
[th e p r o j e c t ] and they are q u i t e proud o f i t and i f I s t a r t 
c r i t i c i z i n g , [by s a y i n g ] " W e l l , t h i s i s wrong...", I t h i n k 
t h a t ' s k i n d of d e f e a t i n g . 

Judge B and C used q u e s t i o n s , s t a t e m e n t s and one word 

u t t e r a n c e s i n a way t h a t was d i f f e r e n t from Judge A. These judges 

combined the d i f f e r e n t u t t e r a n c e s as they encouraged the s t u d e n t 

to g r a p p l e w i t h a d i f f i c u l t t o p i c . For example, one r e q u e s t 

sequence i n the j u d g i n g c o n v e r s a t i o n w i t h Judge B c e n t e r e d on the 

e v a p o r a t i o n of water from the m a t e r i a l d u r i n g the e x p e r i m e n t : 

STATEMENT 

QUESTION 

(32) J - Keeping c o n d i t i o n s the same . . . i s 
very i m p o r t a n t i n s c i e n c e so you always 
want t o . . . r e a l i z e what i t i s you are 
measuring, (pause) There i s one t h i n g t h a t 
you might not have thought about. (pause) 
When the f a b r i c was wet...(pause) 

S- Yes... 

(33) ...the water was e v a p o r a t i n g a l l the 
time? 

QUESTION 

QUESTION 

ONE WORD 
UTTERANCE 

S- Yes. That i s r i g h t . 

(34) So the c o n d i t i o n was r e a l l y changing 
a l l the time? 

S- I guess i t was... but s i n c e i t was 20 
minutes I d i d n ' t t h i n k t h a t i t would 
e v a p o r a t e too much. 

(35) J - No? I t was s t i l l wet when you 
f i n i s h e d ? 

S- Yes i t was. I t was s t i l l more or l e s s 
the same. 

(36) J - Yeh. Mmm-mm. 

S- But t h a t was pr o b a b l y because i t 
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was... 
ONE WORD ( 3 7 ) J - So... 
UTTERANCE 

S- . . . t o t a l l y soaked i t so t h a t i t was 
t o t a l l y wet. 

Judge B c o n f i r m e d the purpose behind t h i s sequence d u r i n g the 

i n t e r v i e w w i t h the r e s e a r c h e r : 

[ I was wondering] i f she [the s t u d e n t ] had any s p e c u l a t i o n s . 
I would have t o l d her about steady s t a t e i f she was i n c l i n e d 
a t a l l t o go i n t o i t . You know, i f she s a i d , " I never 
thought about t h a t ? " or "what c o u l d do t h a t ? " . I f she would 
have asked a q u e s t i o n , I would have answered. 

From the s t u d e n t responses t o the c o m b i n a t i o n of d i f f e r e n t 

u t t e r a n c e s , Judge B c o n c l u d e d the s t u d e n t d i d not have any 

s p e c u l a t i o n s on the c a r e of d e s i g n c r i t e r i o n t h a t concerned the 

wetness o f the m a t e r i a l . 

Judge B and C a r e s i m i l a r i n one o t h e r way. Both judges add 

comments on a s u b j e c t as e x e m p l i f i e d by Judge B. One example of 

how Judge B d i s s e m i n a t e d i n f o r m a t i o n i s found i n u t t e r a n c e #15 

of h i s j u d g i n g c o n v e r s a t i o n : 

QUESTION ( 1 4 ) J - How much power do you t h i n k your 
body g i v e s o f f ? 
S- I wouldn't r e a l l y know, but I would 
guess about 40 Watts? 

STATEMENT ( 1 5 ) J - That's a p r e t t y good guess, 
a c t u a l l y . You put out as much as a l i g h t 
b u l b . I put out more l i k e a 100 Watt l i g h t 
b u l b and you put out more l i k e a 40 Watt 
l i g h t b u l b . Because I am b i g g e r . 
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In t h i s i n s t a n c e the judge used the c o n v e r s a t i o n t o p r o v i d e the 

s t u d e n t w i t h i n f o r m a t i o n t h a t might h e l p her u n d e r s t a n d why a 40 

Watt l i g h t b u l b was a good p a r t of the e x p e r i m e n t a l d e s i g n . 

Judge A as e x p l a i n e d p r e v i o u s l y never made comments of t h i s 

n a t u r e . 

Judge B changed the t o p i c on more o c c a s i o n s than e i t h e r of 

the o t h e r j u d g e s . The r e q u e s t sequences on each t o p i c t h e r e f o r e 

tended t o be s h o r t u n l e s s the s t u d e n t asked f o r a c l a r i f i c a t i o n 

or d i d not und e r s t a n d a p a r t i c u l a r u t t e r a n c e by the judge. Of the 

t h i r t e e n r e q u e s t sequences i n Judge B's c o n v e r s a t i o n only 2 

c o n s i s t e d of more than f o u r judge's u t t e r a n c e s . Both of these 

r e q u e s t sequences o c c u r r e d when the judge e l a b o r a t e d and 

e x p l a i n e d what he meant by h i s u t t e r a n c e s . On o n l y 5 o c c a s i o n s 

d i d the s t u d e n t l e a d the c o n v e r s a t i o n . 

Thus, each judge's s t y l e was unique even though some 

s i m i l a r i t i e s e x i s t e d between a l l 3 judges. 
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Chapter 5. 

Overview JQ£ the Study 

T h i s study i n v e s t i g a t e d what judges l o o k e d f o r i n an 

e x p e r i m e n t a l s c i e n c e f a i r p r o j e c t and how the judges conducted a 

j u d g i n g c o n v e r s a t i o n . A u d i o - r e c o r d i n g s of t h r e e j u d g e s ' 

c o n v e r s a t i o n s w i t h the same s t u d e n t and an i n depth i n t e r v i e w 

w i t h each judge p r o v i d e d the data base f o r t h i s s t u d y . A l t h o u g h 

i t was not known a t the o u t s e t what type o f i n f o r m a t i o n would be 

d e r i v e d from the j u d g i n g c o n v e r s a t i o n s i t was assumed t h a t t h i s 

data base would p r o v i d e v a l u a b l e i n s i g h t s i n t o the j u d g i n g t a s k 

and r e v e a l some of the a s p e c t s t h a t these judges f e l t were 

i m p o r t a n t i n e v a l u a t i n g a s c i e n c e f a i r p r o j e c t . 

Conclusions and I m p l i c a t i o n s 

For t h i s study s e v e r a l hypotheses were addressed as 

p r e s e n t e d i n Chapter 1. In t h i s s e c t i o n these p r o p o s i t i o n a l 

s t a t e m e n t s are p r e s e n t e d a l o n g w i t h the c o n c l u s i o n s reached i n 

t h i s s t u d y : 
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H y p o t h e s i s 1. The w r i t t e n summary and p r o j e c t backboards 

w i l l be u t i l i z e d i n r a n k i n g the s t u d e n t ' s p r o j e c t . 

Only Judge A l o o k e d a t the w r i t t e n summary. Judge A found 

the w r i t t e n summary gave an " i d e a of what i t i s t h a t they have 

done, [ o r ] what they t h i n k they have done". However, Judge A 

a l s o b e l i e v e d t h a t a w r i t t e n summary c o u l d have been produced by 

some one o t h e r than the s t u d e n t . The w r i t t e n r e p o r t was used by 

Judge A s o l e l y t o make i t e a s i e r t o ask q u e s t i o n s . N e i t h e r Judge 

B nor C l o o k e d a t the w r i t t e n summary. Both these judges f e l t 

t h a t t h e i r time was b e t t e r spent i n t e r a c t i n g v e r b a l l y w i t h the 

s t u d e n t . A l l t h r e e judges used the backboards t o i n i t i a t e 

q u e s t i o n s about the p r o j e c t d u r i n g t h e i r c o n v e r s a t i o n w i t h the 

s t u d e n t . 

(1) A l l t h r e e judges used the e x h i b i t and backboards 

t o h e l p f o c u s the j u d g i n g c o n v e r s a t i o n . 

H y p o t h e s i s 2. The j u d g e s ' c o n v e r s a t i o n s ( i n t e r v i e w ) w i t h a 

s t u d e n t w i l l be i m p o r t a n t i n r a n k i n g the s t u d e n t ' s p r o j e c t . 

T a b l e 9 (p. ) showed s t a t e m e n t s made by each judge i n the 

i n t e r v i e w w i t h the r e s e a r c h e r . A l l t h r e e judges s t a t e d t h a t the 

j u d g i n g c o n v e r s a t i o n was "most i m p o r t a n t " , "very i m p o r t a n t " , and 

" i m p o r t a n t " i n d e t e r m i n i n g the r a n k i n g of the p r o j e c t . 
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(2) The j u d g i n g c o n v e r s a t i o n w i t h a s t u d e n t s was 

i m p o r t a n t i n r a n k i n g the s t u d e n t ' s p r o j e c t . 

H y p o t h e s i s 3.. Judges w i l l f o l l o w the c r i t e r i a p r o v i d e d by 

the Youth S c i e n c e F o u n d a t i o n , those used by the Vancouver (Lower 

M a i n l a n d ) R e g i o n a l S c i e n c e F a i r . 

The Y.S.F. c r i t e r i a were not used by the j u d g e s . Judge A 

" t r i e d t o use the c r i t e r i a . . . but [found] i t i m p o s s i b l e t o put i n 

a n u m e r i c a l mark b e s i d e each one." Furthermore she added, 

" I don't l i k e to use t h i s k i n d o f s c a l e " . Judge B s t a t e d : 

I am unable to work w i t h those [ j u d g i n g c r i t e r i a ] . I don't 
b e l i e v e the k i d s w i l l work t o them and t h a t was v e r i f i e d . 
Y o u ' l l f i n d the k i d s d i d n ' t pay any a t t e n t i o n t o those 
c r i t e r i a a t a l l and so I d i d n ' t use them. 

Judge C e x p r e s s e d s i m i l a r s e n t i m e n t s i n h i s i n t e r v i e w w i t h the 

r e s e a r c h e r : 

I would have been f r u s t r a t e d [ i f I had t r i e d t o use them] 
because t h e r e i s such d i f f e r e n c e s i n [ t h e types of 
p r o j e c t s ] . What we were l o o k i n g a t d i d n ' t f i t the c r i t e r i a . 

None of the 3 judges used the j u d g i n g c r i t e r i a p r o v i d e d by 

the Y.S.F. However, Judge A e x p l a i n e d l a t e r i n the i n t e r v i e w t h a t 

she attempted t o f o l l o w the Y.S.F.'s c r i t e r i a i n i t i a l l y because 

"they were the g u i d e l i n e s " w i t h which she was p r o v i d e d . N e i t h e r 

of the o t h e r judges used the c r i t e r i a . 
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A l l 3 judges emphasized ( T a b l e 7) the t o p i c s of c a r e of 

d e s i g n , o r i g i n a l i t y , and the p a r t s o f the experiment. These 

t h r e e t o p i c s were common and r e c u r r e n t i n the j u d g i n g 

c o n v e r s a t i o n s of a l l t h r e e j u d g e s . 

(3) Judges d i d not f o l l o w the c r i t e r i a p r o v i d e d by 

the Y.S.F. Judges d i d emphasize t h r e e t o p i c s , c a r e of 

d e s i g n , o r i g i n a l i t y , and the p a r t s o f the e x p e r i m e n t , i n 

t h e i r j u d g i n g c o n v e r s a t i o n w i t h the s t u d e n t . 

H y p o t h e s i s 4. Judges' c o n v e r s a t i o n s w i t h s t u d e n t s w i l l be 

s i m i l a r t o a t e a c h e r ' s c o n v e r s a t i o n i n the c l a s s r o o m and each 

judge w i l l have a p e r s o n a l j u d g i n g s t y l e . 

Judge A and B i n i t i a t e d a l l of the r e q u e s t sequences i n 

t h e i r c o n v e r s a t i o n s w i t h the s t u d e n t . Each i n i t i a t i o n was 

f o l l o w e d by a response from the s t u d e n t . The s t u d e n t ' s response 

was f o l l o w e d by feedback from the j u d g e . S i n c l a i r and C o u l t h a r d 

(1975) b e l i e v e d t h a t i n i t i a t i o n , r e s ponse, and feedback ( f o l l o w -

up) i s a " t y p i c a l exchange i n the c l a s s r o o m " and i n t h i s study 

j u d g i n g c o n v e r s a t i o n s p a r a l l e l t e a c h i n g c o n v e r s a t i o n s ( F i g s . 4:1, 

4:2, 4:3). 
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(4) A j u d g e ' s c o n v e r s a t i o n w i t h a s t u d e n t i s s i m i l a r 

t o a t e a c h e r ' s c o n v e r s a t i o n s w i t h a s t u d e n t i n a c l a s s r o o m i n 

t h a t t h e r e i s an i n i t i a t i o n by the judge, response by the 

s t u d e n t , and feedback ( f o l l o w - u p ) by the j u d g e . 

However each judge's p e r s o n a l j u d g i n g s t y l e was unique even 

though some s i m i l a r i t i e s e x i s t e d between a l l 3 j u d g e s . S i m i l a r 

a s p e c t s o f each j u d g i n g c o n v e r s a t i o n were used but f o r a v a r i e t y 

of d i f f e r e n t r e a s o n s by each judge. The d i f f e r e n c e s i n each 

j u d g i n g c o n v e r s a t i o n showed each judge p a r t i c i p a t e d i n the 

c o n v e r s a t i o n i n h i s or her own way independent of the o t h e r 

judges and e s p e c i a l l y independent of the c r i t e r i a p r o v i d e d by the 

Y.S.F.. Judge A and B had s i m i l a r s t y l e s but they were not 

i d e n t i c a l . For the " s t y l e s " o f each judge to be i d e n t i c a l the 

emphasis on c r i t e r i a , the o r d e r of c r i t e r i a , and the s t a t e m e n t s 

made to the r e s e a r c h e r i n the i n t e r v i e w would a l l have to be the 

same. 

(5) Each judge had a unique " s t y l e " of j u d g i n g . 

I n t e r r o g a t o r , f o l l o w e r , and s t y l e changer were i d e n t i f i e d as 

j u d g i n g s t y l e s . Each judge a c t e d as an " i n t e r r o g a t o r " f o r 

at l e a s t p a r t o f the j u d g i n g c o n v e r s a t i o n . 
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Recommendations 

One must be j u d i c i o u s when making recommendations as on l y 3 

judges p r o v i d e d the data f o r t h i s s t u d y . N e v e r t h e l e s s , the 

f o l l o w i n g recommendations were d e r i v e d from the c o n c l u s i o n s : 

( 1 ) Information sent t o s t u d e n t s who intend £o p a r t i c i p a t e 

i n R s c i e n c e f a i r s h o u l d s t r e s s the importance of the jud g i n g  

c o n v e r s a t i o n i n the r a n k i n g of a p r o j e c t . The c u r r e n t g u i d e l i n e s 

sent t o p a r t i c i p a n t s a t the V.S.F. suggest a l l t h r e e a s p e c t s , 

b ackboards, w r i t t e n summary, and j u d g i n g c o n v e r s a t i o n ( o r a l 

p r e s e n t a t i o n ) are c r u c i a l t o the f i n a l placement of the p r o j e c t . 

(2) The Youth S c i e n c e F o u n d a t i o n and the Vancouver R e g i o n a l 

Science Fair s h o u l d develop r e v i s e d g u i d e l i n e s f o r Judges and  

s t u d e n t s . The c u r r e n t g u i d e l i n e s are based on the Y.S.F.'s 

j u d g i n g c r i t e r i a . The new g u i d e l i n e s s h o u l d encourage judges and 

s t u d e n t s t o i n c o r p o r a t e the " p a r t s o f the e x p e r i m e n t " , " c a r e of 

d e s i g n " , and " o r i g i n a l i t y " i n t o t h e i r j u d g i n g c o n v e r s a t i o n . 
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S u g g e s t i o n s fj2T_ F u r t h e r R e s e a r c h 

The f o l l o w i n g s u g g e s t i o n s f o r f u t u r e r e s e a r c h emerge 

d i r e c t l y f r o m t h e c o n c l u s i o n s o f t h i s s t u d y : 

( 1) One . judge s h o u l d be s t u d i e d i n d e t a i l a s he or_ s h e 

,1'udges s e v e r a l d i f f e r e n t e x h i b i t s i n t h e same c a t e g o r y e . g . l i f e 

s c i e n c e s . T h i s s t u d y w o u l d p r o v i d e d a t a a b o u t t h e s t a b i l i t y o f a 

j u d g e ' s s t y l e a c r o s s v a r y i n g e x h i b i t s . 

( 2 ) J u d g e s o f s c i e n c e p r o j e c t s i n o t h e r c a t e g o r i e s s u c h as. 

l i f e s c i e n c e s , e n g i n e e r i n g s c i e n c e s , and c o m p u t e r s c i e n c e s s h o u l d 

be s t u d i e d . J u d g e s o f p r o j e c t s w h i c h a r e b a s e d on d i f f e r e n t 

s c i e n c e s may u s e d i f f e r e n t t o p i c s o f r e q u e s t s e q u e n c e s t o 

i d e n t i f y t h e i m p o r t a n t a r e a s o f a s t u d e n t ' s p r o j e c t . T o p i c s 

j u d g e s u s e i n c o n v e r s a t i o n w i t h a s t u d e n t may be u n i q u e t o a 

p r o j e c t ' s c a t e g o r y . 

(3) How j u d g e s d e t e r m i n e t h e r a n k o r d e r o £ a p r o j e c t s h o u l d  

be s t u d i e d . W h i l e t h e p r e s e n t s t u d y r e v e a l e d much o f w h a t and 

how j u d g e s j u d g e , i t d i d n o t a d d r e s s t h i s i m p o r t a n t p r o b l e m . 
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CJ.QSJ.ng Comments 

In t h i s study the r e s e a r c h e r d e s c r i b e d the a d j u d i c a t i o n of 

one p r o j e c t a t the V.S.F. by t h r e e d i f f e r e n t j u d g e s . What t o p i c s 

judges l o o k e d f o r as they a d j u d i c a t e d a s c i e n c e f a i r p r o j e c t and 

how they l o o k e d f o r these t o p i c s was determined i n t h i s s t u d y . 

I t i s the hope of the r e s e a r c h e r t h a t t h i s study w i l l be of use 

i n showing t h a t each judge's s t y l e i s i m p o r t a n t i n d e t e r m i n i n g 

the f i n a l r a n k i n g of a p r o j e c t and t h a t i t w i l l g i v e new 

d i r e c t i o n t o the t h i n k i n g and method of a l l those i n v o l v e d i n 

s c i e n c e f a i r s . 
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APPENPIX A 

A P e s o r i p t i o n OL th£. P r o j e p t " I n s u l a t i o n Q u a l i t y Q£ M a t e r i a l s " 
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The s c i e n c e p r o j e c t " I n s u l a t i o n Q u a l i t y o f M a t e r i a l s " was 

produced by a Grade 7, t h i r t e e n y e a r o l d g i r l . The purpose of 

the p r o j e c t was t o " i n v e s t i g a t e the r e l a t i o n s h i p between a source 

of energy and the t r a n s f e r of h e a t... through t h i c k and t h i n 

f a b r i c s " . The p r o j e c t c o n s i s t e d of an e x p e r i m e n t , a v i s u a l 

d i s p l a y where the r e s u l t s and c o n c l u s i o n s of the experiment were 

r e c o r d e d , and a notebook where the procedure used i n the 

e xperiment was r e c o r d e d . The s t u d e n t spoke w e l l and seemed 

c o m f o r t a b l e d u r i n g the j u d g i n g c o n v e r s a t i o n s . The f o l l o w i n g 

pages are taken from the w r i t t e n summary the s t u d e n t s u b m i t t e d t o 

the j u d g e s : 
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I n s I n s u l a t i n g Q u a l i t i e s o_f_ D i f f e r e n t F a b r i c s u sed Hon C l o t h i n g 

-AIM-

TO i n v e s t i g a t e the r e l a t i o n s h i p between a source of energy 

and the t r a n s f e r of heat from t h i s source through t h i c k and t h i n 

f a b r i c s . 

-QUESTION-

What are the i n s u l a t i n g q u a l i t i e s of d i f f e r e n t f a b r i c s used 

f o r c l o t h i n g ? 

-HYPOTHESIS-

At the s t a r t of the p r o j e c t I thought t h a t the amount of 

heat t r a n s f e r r e d would depend on the t h i c k n e s s of a p a r t i c u l a r 

f a b r i c . In o t h e r words, whether the i n s u l a t i n g q u a l i t i e s of 

d i f f e r e n t f a b r i c s would depend on the t h i c k n e s s of these f a b r i c s . 

-METHOD-

To i n v e s t i g a t e my aim and t o t e s t my h y p o t h e s i s I made a 

model to r e p r e s e n t the source of energy. In a c y l i n d e r of 

c h i c k e n w i r e I used a l i g h t b u l b t o r a d i a t e h e a t . The l i g h t b u l b 

was s u b s e q u e n t l y t u r n e d on and i n o r d e r t o c r e a t e a c o n s t a n t , 

even source of heat i t was l e f t on f o r 20 minutes b e f o r e a c t u a l l y 

s t a r t i n g the e x p e r i m e n t . V a r i o u s t h i c k n e s s e s of f a b r i c s were 

then mounted on the e x t e r i o r of the c y l i n d e r . With a thermometer 

the r i s e and f a l l of the temperature i n s i d e the c y l i n d e r was 

checked a t r e g u l a r i n t e r v a l s and r e c o r d e d . 
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-EXPERIMENT-

In my experiment I t e s t e d the i n s u l a t i n g q u a l i t i e s of 

d i f f e r e n t f a b r i c s w i t h a model made of c h i c k e n w i r e , s t y r o f o a m , 

some e l e c t r i c w i r e , a l i g h t b u l b , a metal p l a t e , and a 

thermometer. 

[The d i f f e r e n t f a b r i c s ] were k n i t t e d f a b r i c s , f e l t e d f a b r i c s , 

woven f a b r i c s , and wind/water p r o o f e d f a b r i c s . [Three of each 

f a b r i c were t e s t e d i . e . t h i n , medium, and, t h i c k . These 12 

d i f f e r e n t p i e c e s of f a b r i c were t e s t e d i n d i f f e r e n t c o n d i t i o n s of 

d r y , wet, d r y / w i n d , and wet/wind. A f a n was used t o c r e a t e the 

wind.] 

Each f a b r i c was p l a c e d on the model and the temperature 

i n s i d e the model was checked every two and a h a l f minutes f o r 20 

min u t e s . [A t o t a l of 12 d i f f e r e n t f a b r i c s were t e s t e d i n 4 

d i f f e r e n t c o n d i t i o n s . T h e r e f o r e 48 d i f f e r e n t t e s t s s h o u l d have 

been conducted.] 

-CONCLUSION-

The r e s u l t s of the experiment showed the f o l l o w i n g : 

(1) [The temperature l e v e l e d ] o f f a f t e r some time due t o the 

f a c t t h a t the source of heat b e i n g t r a n s f e r r e d was c o n s t a n t . 

(2) The l e v e l i n g o f f of the temperature d i d not occur at the 

same time f o r each f a b r i c . 

(3) [ A l l f a b r i c s were] b e t t e r heat c o n d u c t o r s when dry as opposed 

t o when [they were] wet. Even w i t h wind a p p l i e d the i n s u l a t i n g 

c h a r a c t e r i s t i c s seemed t o f o l l o w the same p a t t e r n . [The p o o r e s t 

i n s u l a t i n g environment f o r a l l the f a b r i c s t e s t e d was when the 

f a b r i c was soaked and p l a c e d i n f r o n t of a f a n . ] 
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(4) The s t r u c t u r e of the f a b r i c determined the amount of heat 

t r a n s f e r r e d (or the degree of i n s u l a t i o n ) . [The t h i c k n e s s of the 

f a b r i c d i d not a f f e c t a f a b r i c s i n s u l a t i o n p o t e n t i a l . ] 

T h i s f a c t u n f o r t u n a t e l y proves my h y p o t h e s i s wrong. 

-APPARATUS-

Chicken w i r e , l i g h t b u l b , e l e c t r i c a l c o r d , egg t i m e r , s t y r o f o a m , 

k n i t t e d f a b r i c s , woven f a b r i c s , wind/water p r o o f e d f a b r i c s , 

m i s c e l l a n e o u s f a b r i c s , thermometer, and an e l e c t r i c f a n . 
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PHOTOGRAPHS 
(THE BACKBOARDS) 



PHOTOGRAPHS 
(THE GRAPHS) 
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PHOTOGRAPHS 
(THE APPARATUS) 
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APPENDIX 1 

YOUTH SCIENCE FQUNPATIQN CRITERIA 
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Judging Form 

Grades 7-13 

Project Number 

Exhibitor(s) 

Scient i f ic Thought (45 potential points) 

1. The hypothesis was stated clearly and reflected the 
background readings. 

2. There was an effective plan for obtaining a solution 
or answer to a.question. 

3. The project carried out its purpose to completion 
within the scope of the original plan. 

4. The project shows an understanding of existing knowledge, 
use of adequate scientific vocabulary and demonstrates 
an understanding of terms gleaned from reliable sources 
of information. 

5. The experimental design demonstrated understanding of the 
scient if ic methods. 

6. The student(s) has/have an idea of what further research 
is indicated by the project. 

7. There is adequate data to support the conclusions. The 
experimental errors inherent in the measurement made and 
in the materials used were recognized. (The variabil i ty 
inherent in l iving material is often not recognized by 
students.) 

8. The experiment was repeated several times to establish 
validi ty of results and/or s tat is t ical ly validated. 

9. The variables are clearly defined and recognized. If 
controls were necessary, there was a recognition of 
their need and they were correctly used. 

Crea t ive Abi l i t y ( ^ p o t e n t i a l points) 

1. To what degree is the problem original and the approach 
to the problem shows originality. 
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2. The interpretation of the data shows effectiveness and 
creat ivi ty; - use of tables, graphs and illustrations in 
interpreting data. 

3. The construction or design of equipment shows originali ty. 

4. The materials and equipment have been used in an ingenious 
way. 

Note : Judges must consider whether something is original 
for a secondary or elementary student. It is very 
important to ascertain the nature of the assistance 
which the student has received. 

Ski l l (7:0 potential points) 

1. To what extent does the project and exhibit represent 
a product of the student's own skills? 

2. The researcher answered the questions effectively and 
accurately. 

3. Ski l l was shown in the development of the display: 

- project requires minimum maintenance and 
repair under normal working conditions 

- workmanship is neat and well done 

Dramat ic Value ( lOpotent ia l points) 

1. Exhibitor presented his/her project in a comprehensive 
and enthusiastic manner with the use of visual aids 

2 . The display board was effective in presenting the project: 

- well organized and explains itself 

- at tractive and incorporates a multisensory approach 

^> IA. W N cv v v j (̂ c pc-f-<^v-K4 ^ c ^ - , ) 
- Has al l the required information been provided within the specified guidelines? 

- Has the student(s) expressed himself well in written material? How much of the 
wri t ten material was prepared witti the assistance of other persons? 

- Are the important phases of the project presented in an orderly manner in the 
summary? Please Comment . 
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APPENPXX £ 

INSULATION OE MATERIALS - CLOTHING 
A C o n v e r s a t i o n Between Judge B and ; at the Vancouver 
(Lower M a i n l a n d R e g i o n a l ) S c i e n c e F a i r on A p r i l 11, 1986. 
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APPENDIX C 

INSULATION OF MATERIALS - CLOTHING 
A C o n v e r s a t i o n Between Judge B and at the Vancouver 
(Lower Mainland) R e g i o n a l S c i e n c e F a i r on A p r i l 11, 1986. 

(1)Ju d g e - ...You have a funny eye t h e r e do you r e a l i z e 
t h a t ? 

S t u d e n t - I guess i t does l o o k k i n d of funny. 

(2) J - And her e x h i b i t i s t i t l e d " The I n s u l a t i n g 
Q u a l i t i e s of D i f f e r e n t F a b r i c s Used f o r C l o t h i n g " . My 
name i s _, I am going t o be one of your 
judges t o n i g h t and... Mr. K i d d e l l has c l e a r e d t a p i n g 
w i t h you? 

S- Yes, he has. 

(3) J - O.K. That i s f i n e . Thankyou very much f o r 
p a r t i c i p a t i n g i n h i s s t u d y . 
Could you t e l l me what you have got here and t e l l me 
p a r t i c u l a r l y some of the s c i e n c e behind i t , I am very 
i n t e r e s t e d i n the s c i e n c e . . . but t e l l me whatever you 
have p r e p a r e d . 

S- O.K. My p r o j e c t i s t o see what k i n d s of f a b r i c s make 
the best i n s u l a t o r s . And I chose a l l of these 
f a b r i c s . . . because I had 3 k n i t t e d f a b r i c s , 3 woven 
f a b r i c s , 3 wind and w a t e r p r o o f f a b r i c s and 3 
m i s c e l l a n e o u s f a b r i c s . The m i s c e l l a n e o u s ones i n c l u d e d 
my d u f f l e c o a t , t h i s f e l t e d b l a n k e t and t h i s q u i l t e d 
down because I c o u l d n ' t get them i n t o any c a t e g o r y . . . 
And I k i n d o f wanted t o see which ones were b e s t . . . The 
reason why I d i d n ' t get some (UNINTELLIGIBLE) f o r these 
ones was because t h i s one was a sweater and I c o u l d n ' t 
e x a c t l y c u t out of t h a t . . . And t h i s one was my d u f f l e 
c o a t , t h i s one was my wind j a c k e t , a r e a l t h i n one ... 
and t h i s one was a t h i c k e r one and then t h i s one was my 
s k i j a c k e t . 

(4) J - D i d you t e s t a l l of these on the garments? Or d i d 
you t e s t those l i t t l e swatches? 

S- L i t t l e swatches? I don't... 

( 5 ) J - When you were t e s t i n g them d i d you put the 
garment i n here? 

S- I d i d n ' t put them i n t h e r e , I put them on top of 
t h i s . So I put i t . . . l i k e . . . t h i s i s n ' t q u i t e 
w o r k i n g . . . T h i s was one of my f a b r i c s . I would take 
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i t . . . o n l y I would u n r o l l i t a l l the way. T h i s t h i n g 
s t i l l has a p i n i n i t . . . Whoops... (LAUGHTER) Oh w e l l . . . 
So I'd u n r o l l i t a l l the way... t h a t would make i t too 
much f a b r i c r i g h t now. So I ' l l j u s t r o l l i t h a l f way... 
and I ' l l put t h i s one over (DESCRIPTION OF APPARATUS -
UNINTELLIGIBLE) 

(6) J - I get the i d e a . Don't... 

S- So i t would have a bunch t h e r e . 

(7) J - Yes. 

S- I t would have a thermometer i n i t . I would put i t 
up t o the 30 p o i n t , so t h a t the 30 was e x a c t l y equal 
w i t h t h i s , but t h e r e wouldn't be maybe say more... 
thermometer i n i t than i n a ... the o t h e r ( v o i c e t r a i l s 
o f f ) . . . Then I would t u r n on the l i g h t b u l b , but I would 
make sure t h a t no a i r c o u l d get a t f i r s t . Because 
o t h e r w i s e t h a t would t o t a l l y k i l l my exper i m e n t . 

(8) J - How d i d you make sure t h e r e was no a i r g e t t i n g 
o u t? 

S- W e l l , I would put l i t t l e p i n s i n h e r e . . . 

(9) J - Oh yes. So the st y r o f o a m was n i c e f o r t h a t ? 

S- Mmm- mmm. I t was a l s o k i n d of an i n s u l a t o r so t h i s 
wouldn't be too e x a c t . . . b u t . . . 

(10) J - Mm-mm. 

S- So then I would put t h i s i n t o (UNINTELLIGIBLE). 
Turn on my egg t i m e r and t u r n on the l i g h t . At f i r s t I 
would l e t the l i g h t go on f o r about 20 minutes so t h a t 
i t would be equal w i t h the r e s t of the (UNINTELLIGIBLE) 
Cuz I would do say 4 a day. 4 expe r i m e n t s a day. So i f 
I had put i t s t r a i g h t o f f w i t h o u t h e a t i n g i t up y e t the 
f i r s t one would have a c o l d lamp t o s t a r t o f f w i t h , the 
second one would have q u i t e a hot lamp and the t h i r d 
even h o t t e r and t h a t would be h o r r i b l e . . . 

(11) J — What i s the power of t h a t lamp? 

S- I t ' s 40 v o l . . . 

(12) J-(INTERRUPTS) 40 Watts 

S- 40 v o l t s . 

(13) J - 40 Watts. Mm-mm. 

S- Cuz t h a t i s s o r t of l i k e our body. Cuz our body 
g i v e s o f f 37... 37 degrees C e l s i u s . That's how much i t 
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i s . 

(14) J - How much power do you t h i n k your body g i v e s o f f ? 

S- I wouldn't r e a l l y know but I would guess about 40 
Watts? 

(15) J - That's a p r e t t y good guess, a c t u a l l y . You put 
out about as much as a l i g h t b u l b . I put out more l i k e 
a 100 Watt l i g h t b u l b and you put out more l i k e a 40 
Watt l i g h t b u l b . Because I'm b i g g e r . 

S- Mmm-mm. I would p r o b a b l y guess t h a t . Yes. 

(16) J - Mm-mm. 

S- But 40 Watts i s more what I would (UNINTELLIGIBLE). 

(17) J - Yes. Yes. 

S- S i n c e i t was an experiment f o r my k i n d of c l o t h e s . 
That, I d e c i d e d I would p i c k a 40 Watt... and a l s o i 
d i d n ' t have very much up t h e r e because some of these 
ones went up too much. 

(18) J - Oh ye s ! 

S- So t h a t would almost be up t o the top and i f I 
p i c k e d a 100 Watt l i g h t b u l b then t h a t would make i t 
say 300 or something. In some c a s e s . . . 

(19) J — I t i s i n t e r e s t i n g t h a t you r e c o r d e d F a h r e n h e i t , 
was t h e r e a reason f o r t h a t c h o i c e ? 

S- W e l l i t was much e a s i e r t o , was much e a s i e r t o . . . 
get i t a l l of t h e r e because i n say, i n t h i s you would 
o n l y . . . i t would be much harder because t h i s would have 
70 and then 72, 74, 76, 7 8 , . . . 

(20) J - I see. So i t i s the f i n e r . . . t h e f i n e r 
g r a d u a t i o n s on the thermometer t h a t d e c i d e d you. That 
i s a good r e a s o n . 

S- And f o r the o t h e r one i t would j u s t go 3 0 . . . i t 
would do the same o n l y . . . u s u a l l y i t wouldn't get up to 
32, 34. So I thought i t would be much e a s i e r . . . Then I 
put t h i s one up here and I put my... my l i t t l e t i m e r f o r 
the 2 and a h a l f m inutes. I would check i t a t 2 and a 
h a l f minutes r e c o r d the t e m p e r a t u r e . . . Then I would 
c o n t i n u e on to another 2 and a h a l f minutes f o r 20 
minutes. Then I would l e t i t c o o l o f f f o r about 10 
m i n u t e s , 5 minute s . So t h a t i t wouldn't be a t o t a l l y 
b o i l i n g hot l i g h t b u l b . . . l i k e when I s t a r t e d o f f the 
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next (UNINTELLIGIBLE). And then I put i t over a g a i n . 
Turned on the fan and used the fan as my wind s o u r c e . 

(21) J - Oh I see. So you read i t w i t h o u t a e x t e r n a l 
l i g h t s o u r c e . What d i d you have around i t , was i t j u s t 
s i t t i n g on a t a b l e ? 

S- I t was j u s t s i t t i n g on the t a b l e . 

(22) J - Mm-mm. Always s i t t i n g on a t a b l e . . . 

S- Yes. S i t t i n g on e x a c t l y the same t a b l e . 

(23) J - Oh t h a t ' s good. That i s a good way t o do i t . 

S- So I t u r n e d on the fan 2 and a h a l f minutes f o r 20 
minutes. Then I wet t e d t h i s but I put i t i n a bathtub 
so t h a t . . . l e t i t soak up a l l of the water... or as much 
water as i t c o u l d h o l d , o b v i o u s l y t h i s one would h o l d 
much l e s s than t h i s . So I j u s t put i n as much water as 
they would h o l d and then I would do i t a g a i n w i t h j u s t 
... w i t h o u t a n y t h i n g and then I would put the wind on 
i t . As i t t u r n e d out the dry was the h o t t e s t of a l l . . . 
W e l l the h o t t e s t as f a r as these two are concerned. And 
then the dry w i t h the wind was the second, the wet was 
the t h i r d and the wet w i t h the wind was the very l a s t . 
I t was h o r r i b l e . . . And these are my graphs t o show 
i t . . . 

(24) J - I n o t i c e you have drawn t h i s f l a t here but t h e r e 
are no p o i n t s out here. 

S- ...No t h a t i s because at the end , then i t always 
l e v e l e d o f f . Because the same amount of a i r got i n as 
got out. So i t a l l l e v e l e d o f f . . . but a l l of them 
l e v e l e d o f f at a very d i f f e r e n t t i m i n g . T h i s one i t j u s t 
l e v e l e d o f f p r a c t i c a l l y r i g h t away, same w i t h t h a t one. 

(25) J - So the fan j u s t s a t s o r t of l i k e i t i s now? 

S- W e l l , i t was more towards here. 

(26) J - I see. 

S- We keep the fan i n the same p l a c e so t h a t i t 
wouldn't be moved f u r t h e r away or c l o s e r . 

(27) J - Mm-mm. Mmm-mm. W e l l t h a t ' s a very n i c e 
experiment a c t u a l l y . I am a l i t t l e w o r r i e d about you 
doi n g y o u r s e l f i n t h e r e though. (PAUSE) With wet c l o t h 
around... 

S- Yes. I t does get a b i t dangerous... b u t . . . ( p a u s e ) 

(28) J - yeh. (pause) D id you have much h e l p w i t h t h i s ? 
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S- No, because my Dad was i n H o l l a n d and... so he was 
v i s i t i n g my Grandpa. And my Mum was p a i n t i n g over h i s 
o f f i c e and e v e r y t h i n g so I was doi n g t h i s a l l by m y s e l f . 

(29) J - W e l l , I am c e r t a i n l y g l a d you d i d n ' t h u r t 
y o u r s e l f . 

S- Mmm-mm. I guess i t d i d get r a t h e r dangerous... 

(30) J - Where d i d you get the i d e a f o r the experiment? 

S- W e l l , f i r s t of a l l I had heard a l r e a d y we were g o i n g 
to do a s c i e n c e f a i r . So t h a t e v e r y t h i n g I d i d I was 
s o r t of t h i n k i n g would t h i s make a good ex p e r i m e n t ? And 
then, we got , we had t o do Home Ec. ... f o r sewing. ... 
And so when I was out t h e r e g e t t i n g my f a b r i c , I was 
t h i n k i n g which one would be the best f o r w i n t e r and 
which would be the best f o r summer. And then i t 
suddenly c l i c k e d t o me t h a t t h a t would be a won d e r f u l 
experiment. ... Maybe not w o n d e r f u l but a t l e a s t i t 
would make a very good exp e r i m e n t . 

(31) <J— W e l l , Dyana, I t h i n k i t i s a won d e r f u l 
experiment. I t h i n k i t s . . . I t h i n k i t s q u i t e 
o r i g i n a l . . . I t h i n k i t i s very w e l l done... 

S- Thankyou. 

(32) J - . . . I t h i n k ... I t h i n k t h a t . . . ah, w e l l you've 
taken i n t o account some t h i n g s here which many people 
don't t h i n k o f : Keeping c o n d i t i o n s the same... i s very 
i m p o r t a n t i n s c i e n c e so you always want to ... r e a l i z e 
what i t i s you are measuring. (pause) There i s one 
t h i n g t h a t you might not have thought about. (pause) 
When the f a b r i c was wet... 

S- Yes... 

(33) J - ... the water was e v a p o r a t i n g a l l the t i m e . . . 

S- Yes. That i s r i g h t , ( l a u g h t e r ) 

(34) J - So the c o n d i t i o n was r e a l l y c h anging a l l the 
time. 

S- I guess i t was... but s i n c e i t was 20 minutes I 
d i d n ' t t h i n k t h a t i t would e v a p o r a t e too much. 

(35) J - No. I t was s t i l l wet when you f i n i s h e d ? 

S- Yes i t was. I t was s t i l l more or l e s s the same. 

(36) J - Yeh. Mmm-mm. 
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S- ...but t h a t was p r o b a b l y because i t was... 

(37) J - So... 

S- ... t o t a l l y soaked i t so t h a t i t was t o t a l l y wet. 

(38) J - Yeh. Yeh. (PAUSE) So t h a t i s the ... 

S- T h i s one's (UNINTELLIGIBLE) i n the water. But I 
only d i d t h i s one w i t h the dry and the dry wind. 
(UNINTELLIGIBLE) put my d u f f l e c o a t i n t o the water and 
soap i t up because i t would p r o b a b l y s h r i n k . . . 
(PAUSE) I a l s o d i d ... wet, wet-wind-dry, d r y . . . 
(PAUSE) These ones were a l l f o r my background because i 
d i d q u i t e a b i t of background r e a d i n g . Because I hadn't 
thought of my e x p e r i m e n t . . . q u i t e a w h i l e . F i r s t I was 
t h i n k i n g of ... I l i k e d c l o t h e s anyway. I l o v e 
c l o t h e s . ( l a u g h t e r ) I l o v e ( UNINTELLIGIBLE) and 
e v e r y t h i n g so I had a l r e a d y d e c i d e d I would p r o b a b l y do 
one on c l o t h e s . T i l I j u s t s o r t of background and read 
about i t . 

(39) J - ( PAUSE) W e l l , I t h i n k i t i s very n i c e . Where 
d i d you, where d i d you f i n d your c o l l a t e r a l r e a d i n g ? 

S- In the P u b l i c L i b r a r y . 

(40) J - What s o u r c e s . . . d i d you use? I guess you have 
got them l i s t e d i n y o u r . . . 

S- Yes. 

(41) J - O.K. I w i l l l o o k a t t h a t . I haven't had a chance  
to l o o k a t i t y e t . 

S- I used a. c o u p l e of p r e t t y young c h i l d r e n ' s books t o 
s t a r t me o f f . Because I d i d n ' t know very much about 
t h i s s u b j e c t . So I d e c i d e d t o s t a r t o f f . . . 

(42) J - You know a f a i r amount about i t . . . i f you 
d e s i g n e d t h i s experiment you are d o i n g f i n e . (PAUSE) 
You don't ... you don't... the b e a u t i f u l t h i n g about 
s c i e n c e i s you don't r e a l l y have to use very much 
o u t s i d e knowledge t o s t a r t w i t h . You do have t o use. a 
l o t of common sense. You have used i t ...and been 
c o n s p i c u o u s . O.K. ... W e l l thank you very much f o r 
showing me t h i s . I t h i n k i t i s r e a l l y f i n e . . . I q u i t e 
l i k e i t . I haven't seen t h e . . . oh, s o r r y , yes I ' l l 
l e a v e t h a t w i t h you. (END OF TAPE) 
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APPENPIX R 

INTERVIEW PROTOCOL £CvR JUDGE B. 

INTRODUCTION 

SHOW COLOUR PHOTO OF PROJECT AND STUDENT. 
You judged t h i s p r o j e c t I n s u l a t i o n of M a t e r i a l s - C l o t h i n g , 
s t u d e n t , (NAME) , and judged i t as second, c l a s s , (pause) I'm 
sure t h a t you remember i t c l e a r l y . (pause) Now I would l i k e t o 
ask some q u e s t i o n s t h a t w i l l h e l p me understand how you judged 
t h i s s c i e n c e f a i r p r o j e c t . 

1. HOW DID YOU COME TO YOUR JUDGEMENT OF THIS PROJECT? 
How d i d you make up your mind? 

2. HOW IMPORTANT WAS THE INTERVIEW IN MAKING UP YOUR MIND? 

INTERVIEW QUESTIONS 

I would now l i k e t o ask some q u e s t i o n s about your i n t e r v i e w w i t h 
(NAME). Here i s a t r a n s c r i p t of the i n t e r v i e w . You w i l l see t h a t 
J stands f o r judge and S stands f o r s t u d e n t and a l l your 
q u e s t i o n s and r e p l i e s are t r a n s c r i b e d . 

L e t me s t a r t by r e p l a y i n g the b e g i n n i n g o f the i n t e r v i e w . 

3. You began the i n t e r v i e w making a statement. 
WHAT WAS IN YOUR MIND WHEN YOU MADE THIS STATEMENT? 
AT THAT TIME DID THIS STATEMENT SERVE ITS INTENDED PURPOSE? 
WERE THERE OTHER PURPOSES? 

4. QUESTION #8 (PAUSE) WHAT WERE YOU SEARCHING FOR? 
WHY DID YOU LET IT GO? 
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5. (READ RESPONSE TO #10.) WHAT WAS IN YOUR MIND AS YOU ASKED 
QUESTION #11? 

LET'S NOW LOOK AT A WHOLE SERIES OF QUESTIONS. PLEASE READ 
THE QUESTIONS STARTING AT 11 AND FINISHING AT 18. 

AS YOU REMEMBER IT, WHAT DO YOU THINK WAS GOING ON BETWEEN 
THE TWO OF YOU THERE? 

WERE YOU SUSPICIOUS AS TO WHETHER DYANA UNDERSTOOD THE 
RELATION BETWEEN THE HUMAN BODY AND THE BULB? 

WHAT WAS MEANT BY 300 IN #18? CAN YOU EXPLAIN THAT TO ME? 
WHAT LED YOU TO ASKING ABOUT FAHRENHEIT IN #19... OR WAS 

THAT A FRESH IDEA? 

6. NOW #21 SEEMS TO INTRODUCE A NEW CONCEPT OR IDEA... WHAT 
WAS THAT YOU WERE SEARCHING FOR THERE? DO YOU REMEMBER WHERE 
THAT IDEA CAME FROM? 

7.( Take Judge B through t h i s sequence) IN THE RESPONSE TO 
#23... THE STUDENT RAISED AN ISSUE THAT YOU RESPONDED TO IN 
#24... YOU THEN LEFT THIS AREA AND RETURNED TO THE FAN IN #25. 

DO I UNDERSTAND THIS CORRECTLY? THIS IS WHAT HAPPENED? 

8. PLEASE READ SECTION #27-#30. 
THERE ARE TWO POSSIBILITIES (1) THE STUDENT BEING EXPOSED TO 

AN ELECTRICAL HAZARD WITHOUT SUFFICIENT SUPERVISION 
AND/OR 

(2) TOO MUCH HELP FOR IT TO BE CALLED HER PROJECT. THAT IS 
TOO MUCH ASSISTANCE. 

WERE BOTH THESE THINGS GOING ON? 

9. THERE IS ANOTHER VERY INTERESTING SEQUENCE #31 - #35. 
WHAT WAS GOING ON HERE? 
THESE ARE INTERESTING QUESTIONS. I WONDER COULD YOU TAKE ME 

THROUGH THESE QUESTIONS AND TELL ME WHAT WAS IN YOUR MIND AS THE 
SEQUENCE PROGRESSED? 

10. YOU ENDED THE INTERVIEW WITH A SERIES OF STATEMENTS. WHAT 
WAS IN YOUR MIND AS YOU MADE THESE STATEMENTS? 

WHY DID YOU END THIS WAY? 

END OF TRANSCRIPT QUESTIONS 
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INTERVIEW PROTOCOL £0_R JUDGE B_ 

11. HOW DID YOU COME TO YOUR JUDGEMENT? 
I would now l i k e t o ask some q u e s t i o n s not asked a t the 
b e g i n n i n g . 

Did you pre-view the p r o j e c t ? Yes/No. Why? V a l u e . 
Did the s t u d e n t make a p r e s e n t a t i o n ? Yes/no. V a l u e . 
Were you comparing t h i s p r o j e c t t o ot h e r p r o j e c t s you have 
seen? Were these p r o j e c t s i n the same c a t e g o r y ? ( l o o k i n g 
f o r r e l a t i v e or a b s o l u t e s t a n d a r d s ) 

12. WHAT WAS THE PURPOSE OF YOUR INTERVIEW? 
Were you c o n f i r m i n g your judgement or making a 

judgement? 
Were you u s i n g a pre s e t format f o r your q u e s t i o n i n g ? 

NO YES 

T h i s i s a sequence you seem to use DESCRIBE 
see y e l l o w sheet 

What prompts the sequence of IDENTIFY FORMAT 
i d e a s you use? 

DID YOU USE THE JUDGING CRITERIA PROVIDED BY THE ORGANIZERS? 
WHY/WHY NOT? 

11. REFLECTION ON JUDGEMENT - AN INVITATION. 
How do you view the p r o j e c t now? 
How do you view your judgement of the p r o j e c t now? 
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APPENDIX £ 

INTERVIEW WITH JUDGE 1 

R- Okay, what t h i s i s a l l about i s I'm g o i n g t o t r y and key 
you i n t o one p a r t i c u l a r p r o j e c t . The way I've gone about 
t h a t i s I've made a t r a n s c r i p t of one i n t e r v i e w and I've 
some photographs t h a t might h e l p you remember. I t ' s the 
p r o j e c t by ( s t u d e n t ' s name and. p r o j e c t number). T h i s 
p r o j e c t was awarded a second c l a s s a t the f a i r . I t was the 
I n s u l a t i o n of M a t e r i a l s — C l o t h i n g . I'm sure you remember 
i t . 

J - Oh yes. The g i r l was w e a r i n g , as a matter of f a c t 
i n s u l a t i n g . . . o n e of those...what do you c a l l 
t h e m ? ? ? . . . f a b r i c t h a t has c o n v o l u t i o n s i n i t . . . i n s u l a t i n g 
f a b r i c . . . u n d e r w e a r I t h i n k ! She was w e a r i n g an underwear 
s h i r t ! 

R- What they c a l l t hermal m a t e r i a l ? 

J - Thermal underwear! 

R- I'm g o i n g t o ask you a c o u p l e of q u e s t i o n s and then I'm 
s p e c i f i c a l l y g o i n g t o go through some b i t s of the i n t e r v i e w 
to c l a r i f y i f I'm u n d e r s t a n d i n g e x a c t l y what i t was t h a t . . . 

J - Okay, do you want me to read t h i s f i r s t ? 

R- Would t h a t be h e l p f u l t o remember i t ? 

J - No. 

R- Okay, good. J u s t a g e n e r a l q u e s t i o n about t h i s p r o j e c t 
i s how d i d you come to your judgement of t h i s p r o j e c t ? 

J - A c t u a l l y , I judged t h i s more h i g h l y when I thought i t 
was o r i g i n a l than I d i d s u b s e q u e n t l y . I b e l i e v e I t o l d you 
the i n t e r a c t i o n I had w i t h the g i r l from Summerland r i g h t 
a f t e r w a r d s ? 

R- Oh...and t h i s i s the one. 

J - Yes, t h i s was the one. I thought t h i s was a t e r r i b l y 
competent j o b and i f she had c o n c e i v e d i t a l l h e r s e l f , done 
the e x p e r i m e n t a l d e s i g n , w o r r i e d about a l l the d e t a i l s , she 
had c e r t a i n l y done a j o b . 

R- What d i d the g i r l from Summerland say about i t t h a t 
i n f l u e n c e d you? 

J - The g i r l from Summerland, who's name escapes me, was the 
one who d i d the p r o j e c t on the h e a t i n g v a l u e s o f wood. I 
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n o t i c e d she was from Summerland and I s a i d , "Oh, were you 
here l a s t y e a r ? " She s a i d , "Yes, I was." I s a i d , "What 
was your p r o j e c t t h e n ? " She s a i d , " W e l l , I d i d a p r o j e c t 
on the i n s u l a t i o n v a l u e s o f f a b r i c s . . . w i t h a l i g h t b u l b and 
a thermometer." I t h i n k then more t h i n g s became c l e a r . I 
t h i n k t h a t i s the reason I r a t e d the f u e l v a l u e of wood 
h i g h e r . So she was s a y i n g the r i g h t t h i n g s , but I have no 
reason t o b e l i e v e t h e r e was any g u i l e i n v o l v e d . She was a 
t o t a l l y g u i l e s s i n d i v i d u a l as a matter of f a c t . She was an 
i n c r e d i b l y t i m i d i n d i v i d u a l . I took E v e l y n over t o 
i n t r o d u c e her even a f t e r the j u d g i n g and e v e r y t h i n g was a l l 
over and she was s t i l l very withdrawn and mousey. 

R- Yes, t h a t ' s t r u e . That's not t h i s g i r l though, t h a t was 
the g i r l w i t h the wood b u r n i n g p r o j e c t . 

J - No, I was q u i t e impressed w i t h t h i s g i r l . T h i s g i r l 
seemed b r i g h t . She d e f i n i t e l y d i d know why she had done 
what she had done and t h a t i s very i m p o r t a n t w i t h me. 
There seems t o be a l a r g e number of k i d s out t h e r e who are 
c a p a b l e of f o l l o w i n g i n s t r u c t i o n s and i t i s b e l i e v e d t h a t 
f o l l o w i n g i n s t r u c t i o n s i s a v a l u a b l e end i n i t s e l f and I've 
never b e l i e v e d t h a t a t a l l and I've always at l e a s t r a i s e d 
my own c h i l d r e n t o take a q u e s t i o n i n g a t t i t u d e t o f o l l o w i n g 
i n s t r u c t i o n s . And t h a t g e t s a l i t t l e i n f u r i a t i n g t o o t h e r 
people as a m atter of f a c t , who are i n t e r a c t i n g w i t h my 
k i d s . They e v e n t u a l l y l e a r n t h a t my k i d s are not b e i n g 
smart assed but t h e y ' r e b e i n g r e a s o n a b l e , i t ' s j u s t t h e y ' r e 
t a u g h t t o l i v e t h a t way, t h a t ' s a l l . 

R- Not t o be p r e s c r i b e d . 

J - I f they can t h i n k of a b e t t e r way t o do something, I've 
t o l d them to do i t one way and they can t h i n k o f a b e t t e r 
way, and as l o n g as they t e l l me why i t ' s a b e t t e r way, I 
say go ahead and do i t . They've always had t h a t freedom. 

R- In your judgement, what was t h e . . . t h e r e seemed t o be 
what I'd c a l l s e v e r a l p a r t s t o the p r o j e c t . Some of them 
b e i n g the d i s p l a y , the backboards, t h e r e might be an o r a l 
p r e s e n t a t i o n where the s t u d e n t t a l k s , t h e r e ' s a w r i t t e n 
r e p o r t u s u a l l y and t h e r e ' s the i n t e r v i e w where you t a l k t o 
the s t u d e n t . Are those i m p o r t a n t to you and i n what ways? 

J - I t h i n k the t h i n g t h a t was most i m p o r t a n t was her 
s c i e n t i f i c problem and her e x p e r i m e n t a l d e s i g n t o f i n d the 
s o l u t i o n f o r t h a t problem were immediately t r a n s p a r e n t . 
She e x p l a i n e d them i n not too many words very c l e a r l y . She 
e x p l a i n e d what she d i d , she e x p l a i n e d why she d i d i t , as I 
s a i d . Immediately I c o u l d put t h i n g s f o r my own knowledge 
on i t , but to a g r e a t e r e x t e n t I d i d n ' t have to w i t h t h i s 
g i r l than I had t o w i t h f o r i n s t a n c e , w i t h the p i n h o l e 
camera g i r l b e f o r e her who r e a l l y hadn't the s l i g h t e s t i d e a 
of how a p i n h o l d camera worked. And the p i n h o l e camera i s 
a c t u a l l y an e a s i e r t h i n g t o understand than the p r o j e c t 
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t h i s g i r l had. So I guess I was r e a l l y g r a d i n g , you're 
always g r a d i n g c o n t e x t . I've seen many s c i e n c e f a i r s and 
t h i s g i r l ' s was a cut above most s c i e n c e f a i r s . I have t o 
say those p i n h o l e cameras were not bad...they were a cut 
above most s c i e n c e f a i r s , but they weren't o r i g i n a l . T h i s 
one l o o k e d o r i g i n a l t o me. I'm sure t h e r e i s a f a i r 
element of o r i g i n a l i t y i n i t even w i t h my subsequent 
i n f o r m a t i o n . 

R- So, t h a t i n t e r v i e w t h e n , from what you s a i d t h e r e seems 
to be you know, the i n t e r v i e w i s the most i m p o r t a n t a s p e c t . 

J - The i n t e r v i e w , yes, i s the most i m p o r t a n t . I tend t o 
judge the p a r t i c i p a n t more than the e x h i b i t i f the 
p a r t i c i p a n t seems t o be i n v o l v e d w i t h and i n t e r e s t e d i n the 
e x h i b i t , t h a t ' s i m p o r t a n t . I f the p a r t i c i p a n t i s 
knowledgeable about the e x h i b i t , t h a t ' s i m p o r t a n t . The 
g r a p h i c s q u a l i t y doesn't impress me a t a l l . Her's was 
average as i t t u r n s o u t , but t h a t i s not i m p o r t a n t . I f 
t h a t was i m p o r t a n t then the second p i n h o l e g i r l would have 
washed away.... those r a z o r boards r e a l l y got me...those 
l e t t r a s e t r a z o r boards. I c o u l d n ' t q u i t e u n d e r s t a n d why 
any s e n t i e n t p a r e n t would l e t t h a t get out of the house 
a c t u a l l y . 

R- What I'm g o i n g t o do now i s ask you some q u e s t i o n s about 
your i n t e r v i e w w i t h (STUDENT NAME). 

L- i s her r e a l name. 

R- I've g i v e n you a t r a n s c r i p t of the i n t e r v i e w and y o u ' l l 
n o t i c e I've put * J ' and 'S'. ' J ' r e f e r s t o your responses 
and 'S' to the s t u d e n t s . And I've a l s o numbered your 
statements and q u e s t i o n s , so I ' l l r e f e r t o those numbers as 
we go th r o u g h . What I'd l i k e t o do i s p l a y the b e g i n n i n g 
of the i n t e r v i e w , j u s t t o g i v e you the g i r l ' s v o i c e a g a i n . 
( P l a y s tape) You began the i n t e r v i e w by making a 
st a t e m e n t . . . what I c o n s i d e r the b e g i n n i n g i s r i g h t here 
where you r e f e r r e d t o the s c i e n c e and whatever you have 
p r e p a r e d . What was i n your mind when you made t h a t 
s t atement. 

J - Some s t u d e n t s had memorized a s p i e l and the s p i e l went 
through h i s t o r y and v a r i o u s o t h e r t h i n g s . The o r i g i n of 
degara types d i d n ' t r e a l l y i n t e r e s t me very much i n t h i s 
e x h i b i t because the e x h i b i t wasn't about degara t y p e s . So 
what I wanted t o do was cut through t o i t , p r o b a b l y a g a i n , 
a c a r r y over from the p r e v i o u s e x h i b i t s , the p r e v i o u s 
t a l k s . I a l s o wanted t o see i f the s t u d e n t i s ca p a b l e of 
e x p r e s s i n g t h o u g h t s o t h e r than those t h a t were w r i t t e n down 
i n d e t a i l i n advance. And as a matter of f a c t , Dyana as I 
r e c a l l e x t e m p o r i z e d . She d i d not g i v e me a prepar e d s p i e l . 
And she e x t e m p o r i z e d as a matter of f a c t , a r t i c u l a t e l y , 
which I r a t e h i g h l y . As I s a i d , I judge s t r o n g l y on the 
i n d i v i d u a l performance. I d i d n ' t ask her what c a r e e r are 
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you p l a n n i n g f o r . She's not from C r o f t o n House i s she? 

R- Yes, she i s . 

J - Okay, I had two e x h i b i t s from C r o f t o n House when I 
judged t h e r e and I s a i d , "Oh, yes, what are you p l a n n i n g t o 
go i n t o . " I thought they were q u i t e good so she s a i d , "I'm 
g o i n g t o become a l a w y e r . " The next g i r l t o her you know, 
I d e c i d e d t o ask the same q u e s t i o n a f t e r I had f i n i s h e d . . . I 
thought h e r ' s was q u i t e good t o o . I asked her what she was 
g o i n g t o do, she s a i d , "I'm g o i n g t o become a l a w y e r . " Two 
i n a row! I q u i t a s k i n g the q u e s t i o n . 

R- Were t h e r e o t h e r purposes f o r t h a t i n t r o d u c t o r y 
statement? 

J - The purpose was t h a t I wanted r e a l l y t o cut r i g h t t o the 
s c i e n c e . My i n t r o d u c t i o n t o the g i r l was, I guess f a i r l y 
abrupt a t t h a t p o i n t . I had gone through two a t t h a t 
p o i n t . 

R- No, I d i d n ' t t h i n k you were too a b r u p t . I thought you 
l e d i n m a r v e l l o u s l y . She f e l t . . . y o u seemed t o have 
l o o s e n e d her up. 

J - Oh, I t h i n k she's a very p o i s e d , at ease i n d i v i d u a l . 
That impressed me about many of the c o m p e t i t o r s t h i s y e a r . 
They've t a l k e d t o a d u l t s . 

R- I t h i n k i t ' s on the next page of your t r a n s c r i p t . I'd 
l i k e to jump t o q u e s t i o n 8. 

J - "How d i d you make sure t h e r e was no a i r g e t t i n g o u t ? " 

R- What were you s e a r c h i n g f o r . 

J - The p r i n c i p l e mode by which heat i s t r a n s f e r r e d i n most 
p r o c e s s e s t h a t occur i n the atmosphere i s c o n v e c t i o n . I t 
i s very i m p o r t a n t t o d i s t i n g u i s h c o n v e c t i o n from 
c o n d u c t i o n . I n s u l a t i o n i s a measurement 1 a r g e l y . . . t h e r e i s 
a p r o c e s s whereby the c o n d u c t i o n i s m i n i m i z e d . I f you 
l e a v e l e a k s i n the house, you know i t c o o l s f a s t e r than 
a n y t h i n g e l s e . You can t a l k a l l you l i k e about the R-
v a l u e s o f the w a l l s — t h e y can be very h i g h , but i f you open 
a door, you can f o r g e t about them, they don't m a t t e r , they 
can be t w i c e as h i g h , t h a t ' s not going' t o make any 
d i f f e r e n c e . So I wanted t o see i f she had w o r r i e d about 
t h a t . She had. I a c t u a l l y asked a d i f f e r e n t q u e s t i o n than 
the one she answers. I asked, "How d i d you make sure t h e r e 
was no a i r g e t t i n g o u t ? " , and t h a t i s a q u e s t i o n of d i d you 
have some way of d e t e r m i n i n g i f t h e r e was hot a i r l e a k i n g 
anywhere. Did you f e e l something e l s e l i k e t h a t ? A c t u a l l y 
what she answered was, "How d i d you a s s u r e t h e r e was no a i r 
g e t t i n g o u t . " She d i d t h a t by p u t t i n g p i n s i n . 
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R- So, t h a t ' s why you l e f t t h a t q u e s t i o n ? I n 9 you go.... 

J - W e l l , she had w o r r i e d about i t . The p o i n t i s t h a t i s 
c e r t a i n l y a t h i n g t h a t she had w o r r i e d about. She had 
styr o f o a m ends i n her...she had a c h i c k e n w i r e 
c a g e . . . s t y r o f o a m ends, and the sty r o f o a m ends were i d e a l 
f o r p o k i n g p i n s i n and s e a l i n g l e a k s . So t h e r e was some 
conc e r n . 

R- G r e a t . G r e a t . In the response to 10, i t says, "So then 
I would put t h i s i n t o . . . t u r n on my egg t i m e r , t u r n on the 
l i g h t . At f i r s t I would l e t the l i g h t go on f o r 20 minutes 
so i t would be equal w i t h the r e s t of them because I would 
do, say, f o u r e xperiments a day. So i f I would put i t 
s t r a i g h t o f f w i t h o u t h e a t i n g i t up, y e t the f i r s t room 
would have a c o l d lamp t o s t a r t o f f w i t h and the second one 
would have q u i t e a hot lamp, and the t h i r d even h o t t e r , and 
t h a t would be h o r r i b l e . " Q u e s t i o n 11 a r i s e s out of t h a t I 
s u s p e c t . What was i n your mind as you asked q u e s t i o n 11? 

J - Oh, I d i d n ' t know what the power of lamp was. I was 
wondering how hot t h i n g s would g e t . I would not put a 100 
watt lamp i n t h e r e . She s a i d i t was 40 v o l t s and I s a i d 
i t was 40 w a t t s . 

R- She p e r s e v e r e d w i t h 40 v o l t s and you p e r s e v e r e d w i t h 40 
w a t t s . 

J - A c t u a l l y , t h e r e was something d i s t r a c t i n g . I t t u r n s 
o u t , I t h i n k she got l e s s h e l p from t h a t than she s h o u l d 
have, because one of the t h i n g s I would i n s i s t on i f I had 
my k i d d r a p i n g wet c l o t h e s on t h i n g s i s I would i n s i s t t h a t 
any v o l t s t u f f be w e l l i n s u l a t e d . T h i s was a l i t t l e b i t 
raggedy. That i s one t h i n g t h a t d i d imp r e s s me about her 
e x h i b i t . . . . i t l o o k e d l i k e she had done i t . 

R- Yes. 

J - She might have g o t t e n h e l p from an o l d e r b r o t h e r , but 
not a much o l d e r b r o t h e r . 

R- Okay. There's a whole s e r i e s i n here. 11 r i g h t through 
to 18... b a s i c a l l y t h a t whole page, where i t s t a r t s o f f w i t h 
40 w a t t s . 

J - Oh yes, where we t a l k about the output of a body. She 
knew t h a t was about what a human body put out or she 
guessed t h a t ' s what i t was. 

R- And 17 has, "Si n c e i t was an experiment w i t h my k i n d of 
c l o t h e s . . . . " 

J - She a c t u a l l y t e s t e d her own garments. She t e s t e d a 
d u f f l e c o a t . I thought i t was very n i c e . 
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R- Yes. Were you s u s p i c i o u s as t o whether Dyana understood 
the r e l a t i o n between the human body and the b u l b ? 

J - No, not a t a l l . 

R- You seem to be g o i n g a f t e r t h a t they s h o u l d be e q u a l , 
t h e r e s h o u l d be some r e l a t i o n f o r c h o o s i n g . 

J - No, t h a t was e n t i r e l y t a n g e n t i a l . That was not c e n t r a l 
at a l l . 

R- I see. Okay. 

L- W e l l , I wouldn't put a 100-watt b u l b i n t h e r e . I f you 
l o o k a t the l i t t l e lamps you buy, i t t e l l s you 60 watt 
maximum. And the reason i s i f you put a 100 watt i n t h e r e 
i t w i l l cook the f i x t u r e screwed i n t o and i t w i l l 
e v e n t u a l l y d i e because t h a t ' s too h o t . I wouldn't have 
gone above a 40-watt b u l b i n t h e r e . I t ' s i n t e r e s t i n g t h a t 
she had p i c k e d i t . I b e l i e v e f u l l y now, because a 40-watt 
bul b i s not a s t a n d a r d s i z e t h a t you keep around the house, 
u s u a l l y 60's and 100's...I b e l i e v e f u l l y t h a t she had found 
i n her s e t of i n s t r u c t i o n s t h a t she s h o u l d use a 40-watt 
b u l b . I t g i v e s a l a r g e enough temperature d i f f e r e n c e t o be 
measured on a crude thermometer, but i t ' s not g o i n g t o s e t 
f i r e t o a n y t h i n g . 

R- R i g h t . So i t d i d n ' t concern you...you weren't a f t e r 
s e e i n g t h a t she used something t h a t would approximate the 
human body temperature? 

J - No, w e l l she would have to approximate human body 
S l Z 6 « « • « 

R- In 19, t h e r e ' s . . . 

J - I asked her why she r e c o r d e d i n F a h r e n h e i t . I had a 
reason i n mind, but the thermometer she was u s i n g was 
graduated i n two degree s t e p s f o r each of F a h r e n h e i t and 
C e l c i u s — t h e y were both on t h i s thermometer. The h i g h e r 
p r e c i s i o n measurement c o u l d be done i n the F a h r e n h e i t s i z e 
f o r t h a t r e a s o n . The spaces were 5/9's as f a r a p a r t and 
so, i f I as a s c i e n t i s t , I would have done e x a c t l y the same 
t h i n g . I asked her why she d i d i t and I t h i n k I put t h a t 
i n t o her mouth l a t e r on. 

R- So 19 d i d n ' t come out of the o t h e r , t h a t was j u s t a new 
l i n e of thought 

J - Yes. W e l l she handled the q u e s t i o n s e x c e e d i n g l y w e l l . 

R- I t was a m a s t e r f u l i n t e r v i e w you conducted. I t was a 
p l e a s u r e t o l i s t e n t o i t . I enjoyed i t . 
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J - I don't know i f i t was a m a s t e r f u l i n t e r v i e w . I enjoy 
these k i d s ; I r e a l l y do. 

R- I t h i n k t h a t ' s what I mean by m a s t e r f u l . I l o o k a t 
mastery of where the k i d i s a t ease, t h e r e i s a good 
i n t e r p l a y between the p e o p l e . . . t h a t t o me i s f a n t a s t i c . 

J - Oh, yes. I had no t r o u b l e g e t t i n g t h i n g s out of her, 
but when do you take the winner? Did you l i s t e n t o the 
w i n n e r ' s i n t e r v i e w ? 

R- Yes, I d i d . You worked a l i t t l e b i t h a r d e r . 

J - That was a l o t more work. 

R- In 21, "Oh I see, so you ran up w i t h an e x t e r n a l l i g h t 
s o u r c e . . . . " , i t seems t o i n t r o d u c e a new concept or i d e a as 
opposed t o you're g o i n g on through a l l .... 

J - T h i s i s c o n v e c t i o n a g a i n . I f you j u s t have t h a t 
a p p a r a t u s s i t t i n g i n the m i d d l e of a t a b l e , then i t i s n ' t 
c o o l so s t r o n g l y by breezes coming up past i t . I f you were 
to spend i t out i n the a i r , then warm a i r c o u l d r i s e from 
i t and c o l d a i r c o u l d come i n from below and c o o l i t more. 

R- So, t h i s i s the i d e a of c o n t r o l ? 

J - No, i f they were a l l done t h a t way, then t h a t would have 
been f i n e , but they s h o u l d be i n some s t a n d a r d c o n d i t i o n . 
She s a i d she d i d them always s i t t i n g on a t a b l e . . . a l w a y s i s 
the key word. No, I s a i d always s i t t i n g on a t a b l e and she 
s a i d , "Yes, s i t t i n g on e x a c t l y the same t a b l e . . . t h a t was 
the p o i n t . I t o l d her t h a t was what I was l o o k i n g f o r , so 
she answered t h a t one r i g h t . I wasn't g o i n g down p o i n t by 
p o i n t , but when she s a i d something r i g h t you want t o 
r e i n f o r c e i t . 

R- Sure. I'm j u s t g o i n g t o take you through a sequence 
here i f you don't mind. In the response to 23> the s t u d e n t 
comes up w i t h , "And then the dry w i t h the wind was the 
second, the wet was the t h i r d , and the wet w i t h the wind 
was the very l a s t . I t was h o r r i b l e and these are my graphs 
t o show i t . " The s t u d e n t r a i s e d an i s s u e t h a t you respond 
t o i n 24, you r e f e r to f l a t n e s s of the graphs. The s t u d e n t 
has p o i n t e d out the graphs t o you and you....You then l e f t 
t h i s area and you r e t u r n e d to the f a n i n 25, so the fan 
j u s t s o r t of s a t l i k e i t i s now. 

J - W e l l , she had no reason f o r what she had done which was 
not r i g h t . She had done something wrong. What her curves 
l o o k e d l i k e was t h i s . . . s h e had p o i n t s g o i n g up l i k e 
t h i s . . . t h e y went l i k e t h a t and she would draw her l i n e and 
a f t e r ( l a u g h ) I don't exaggerate the abrupt s h i f t . 
I'm j u s t not used t o t h i n g s g o i n g l i k e t h a t . 
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R- So t h e r e was no way.... 

J - There was no way she was g o i n g t o j u s t i f y t h a t , so 
t h e r e ' s no r e a l p o i n t i n . . . 

R- So were you g o i n g back i n 25? 

J - I f I had not been j u d g i n g her a t the t i m e , I would have 
spent more time on t h a t p o i n t . I f I had been wantin g t o 
d i s c u s s her experiment and take her f a r t h e r , I would have 
spent a g r e a t d e a l o f time on t h a t , but I t h i n k I d i d w i t h 
the k i d w i t h the hot a i r b a l l o o n , as a matter of f a c t . He 
got c o n s i d e r a b l y more of t h a t s o r t of t r e a t m e n t , but she 
d i d not because I wanted t o see what she had done and then 
we went t o o t h e r t h i n g s . 

R- The reason I was i n t e r e s t e d about 25 b e i n g the f a n a f t e r 
t h a t , i t had seemed t h a t i s what you had l e f t e a r l i e r . I 
was wondering.... s i t t i n g on the t a b l e . . . t h e f a n came up i n 
r e s p o n s e . . . . 

J - I t h i n k she was g e t t i n g back to her u s u a l l i n e of 
p r e s e n t a t i o n t h a t was a l l . She d i d have a l i n e of 
p r e s e n t a t i o n . I t j u s t wasn't a memorized l i n e . 

R- So t h a t l i n e , would you s u s p e c t , she would t r y t o g i v e 
t h a t same l i n e to the j u d g e s . 

J - I t h i n k more or l e s s . W e l l , you w i l l know t h a t b e t t e r 
than I ! 

R- ( c h u c k l e ! ) Okay, i n the s e c t i o n 27 to 30, t h i s i s one we 
mentioned e a r l i e r . That was the b i t about the danger. You 
were w o r r i e d about t h a t i t wasn't i n s u l a t e d w e l l enough as 
r e f e r r e d t o . There are two p o s s i b i l i t i e s i t seems t o me: 
the s t u d e n t b e i n g exposed t o an e l e c t r i c a l h azard w i t h o u t 
s u f f i c i e n t s u p e r v i s i o n which you've mentioned as b e i n g a 
c o n c e r n . There's a l s o the p o s s i b i l i t y when you asked, "Did 
you have much h e l p w i t h t h i s ? " , t h a t i t was too much 
a s s i s t a n c e . I mean.... 

J - Oh, no, no, no!!! I t was e x a c t l y t h a t thought you know 
t h a t t h i s t h i n g was s o r t of hanging open. 

R- So you weren't p u t t i n g the s t u d e n t i n a s i t u a t i o n where 
i f she answers, "Yes, I d i d have p a r e n t s h e l p me", the 
s t u d e n t might g o . . . i s used t o s a y i n g no because people take 
t h a t as a n e g a t i v e — t o o much p a r e n t a l h e l p , but r e a l i z e 
t h a t she s h o u l d have had p a r e n t a l h e l p because of the 
danger of e l e c t r o c u t i o n . Okay, so t h i s i s the danger. 

J - Yes. The k i d won't e l e c t r o c u t e h e r s e l f . You c a n ' t k i l l 
y o u r s e l f w i t h 110 u n l e s s you make s p e c i a l e f f o r t s , but you 
can sure h u r t y o u r s e l f — j o l t ! 
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R- We're g e t t i n g up t o the l a s t s e q u e n c e — a very 
i n t e r e s t i n g sequence. 31 to 35 , what was g o i n g on t h e r e ? 
We've got, "the water was e v a p o r a t i n g a l l the t i m e , so the 
c o n d i t i o n was r e a l l y changing a l l the time"...and 34. 

J - "The water was e v a p o r a t i n g a l l the t i m e , so the 
c o n d i t i o n was r e a l l y changing a l l the t i m e . . . " I t ' s not. 
That's a l l r i g h t ! 

R- . . . i t ' s not? 

J - No. I t ' s e v a p o r a t i n g a l l the t i m e — i t ' s c a l l e d steady 
s t a t e . That's a d i s t i n c t i o n . 

R- Were you l o o k i n g f o r her to come up w i t h steady s t a t e ? 

J - C e r t a i n l y n ot. My s t u d e n t s don't understand the 
d i s t i n c t i o n between e q u i l i b r i u m and steady s t a t e u n t i l 
a f t e r they've had i t bludgeoned i n t o them over a p e r i o d o f 
a y e a r . I wonder i f they understand i t now? 

R- You were l o o k i n g f o r some i d e a of c o n t r o l s ? 

J - No. I r e a l i z e t h e r e was a c r i t i c i s m of t h i s experiment 
t h a t i t d i d n ' t have any c o n t r o l s . That's what Donna t o l d 
me. I s a i d , " I don't know what you mean. There's been 
somebody t r y i n g t o w r i t e a r e c i p e f o r do i n g s c i e n c e and i t 
always seems t o i n v o l v e c o n t r o l l e d e x p e r i m e n t . " And one of 
the t h i n g s I p o i n t e d out to her was t h a t I am a 
p r o f e s s i o n a l s c i e n t i s t and f o r the k i n d o f s c i e n c e I do, 
i t ' s i m p o s s i b l e t o have a c o n t r o l . A l l I do i s go out and 
l o o k a t s t a r s , and s t a r A, i f i t i s t r u l y w o n d e r f u l , i s 
d i f f e r e n t from any d i f f e r e n t s t a r i n the w o r l d s . S t a r 
Tecorbor which i s one of my f a v o r i t e s t a r s . . . t h e r e a i n ' t no 
o t h e r s t a r l i k e t h a t and I ca n ' t do exp e r i m e n t s on i t . 
Astronomers don't do e x p e r i m e n t s . We sim p l y o b s e r v e . T h i s 
narrow s t r a i g h t j a c k e t i d e a t h a t t h e r e i s a s c i e n t i f i c 
method t h a t i n v o l v e s t h i n g s l i k e c o n t r o l l e d e x periments i s 
j u s t wrong. I'm s o r r y I don't pay any a t t e n t i o n t o i t . 
Donna f e e l s the same way, i n c i d e n t a l l y . But I j u s t won't 
pay any a t t e n t i o n t o i t . I've got to e v a l u a t e what was 
done on i t s own m e r i t s and not by somebody's, e x t e r n a l 
person's norm. Meaning the norms were s e t up by a non-
s c i e n t i s t . The s c i e n t i f i c method, as you know, i s a 
c r e a t i o n of one s m a l l branch of p h i l o s o p h y . 

R- R i g h t . And as many who c h a l l e n g e t h a t i s Kuhn. I'm 
j u s t g o i n g t o go a t you one more time about t h i s because 
you seem to keep goi n g a t i t i n 33 , 34 and 35 . So the 
c o n d i t i o n was r e a l l y changing a l l the time. I t was i n 34 
t h e r e and t h a t was.... 

J - W e l l , she's not g o i n g t o come up w i t h steady s t a t e . 

R- But you were l o o k i n g f o r her to come up w i t h whether she 
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was aware of any problems i n t h a t . 

J - Yes, yes. Did she have any s p e c u l a t i o n s . I would have 
t o l d her about steady s t a t e i f she was i n c l i n e d a t a l l to 
go i n t o i t . You know, i s she s a i d , " I never thought about 
t h a t " or "What c o u l d do t h a t ? " I f she would have asked a 
q u e s t i o n , I would have answered. 

R- You ended the i n t e r v i e w w i t h a s e r i e s o f s t a t e m e n t s , 
r e a l l y I guess s t a r t i n g a t 39 s o r t of s t a r t s i t o f f . W e l l , 
a c t u a l l y even l a t e r than t h a t . . . I guess 41, 42, and then i n 
42 you have a bunch of s t a t e m e n t s i n t h e r e . What was i n 
your mind as you made those s t a t e m e n t s ? 

J - I'm always i n t e r e s t e d i n the sources of i n f o r m a t i o n . In 
y our...oh, I'm p o i n t i n g t o her r e p o r t . . . i n y o u r . . . i n o t h e r 
words her b i b l i o g r a p h y i n t h e r e . . . 

R- R i g h t . 

J - In near 40. 

R- R i g h t . 

J - I d i d n ' t ( c o u l d n ' t make i t o u t ) . . . I d i d n ' t read any 
of these t h i n g s . 
R- So t h i s o r i g i n a l i t y of the i d e a you had some... i s what 
I'm c a l l i n g o r i g i n a l i t y , t h a t i s what you were a f t e r ? 

J - That's r i g h t . 

R- And t h a t ' s why you o b v i o u s l y I ' m p u t t i n g words i n 
your mouth so j u s t t e l l me i f I'm w r o n g . . . i s t h a t my hunch 
was when I l o o k e d a t the sample, okay, you had some concern 
t h e r e . Today when you mentioned t h a t you t a l k e d t o t h i s 
o t h e r g i r l from Summerland.... 

J - ...and found out t h a t she had done very s i m i l a r work, i f 
not i d e n t i c a l . . . 

R- ...which r e i n f o r c e d your okay, g r e a t . And i n 42 you 
go, "You don't ....on s c i e n c e s , you don't r e a l l y have to 
use very much o u t s i d e knowledge to s t a r t w i t h " , and then 
you go on e x p l a i n i n g from t h e r e . Why d i d you end i t t h a t 
way? What's your purpose f o r ending t h a t way? 

J - I t h i n k t h a t i n t e r v i e w went a f u l l 15 m i n u t e s , t h a t ' s 
one of the r e a s o n s . 

R- R i g h t . Okay. I s t h e r e a n y t h i n g i n your c l o s i n g 
s t a t e m e n t , any purposes t o t hose? 

J - No c o n s c i o u s ones, no. L e t ' s see. "You know a f a i r 
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amount about i t . I f you d e s i g n e d t h i s e x p e r i m e n t , you're 
do i n g f i n e . " Oh, you're wondering about the " i f you 
d e s i g n e d t h i s e x p e riment". I have funny l o c u t i o n s and 
t h e r e i s n o t h i n g s i n i s t e r about t h a t s t atement. 

R- A c t u a l l y , I wasn't p i c k i n g on t h a t . 

J - For i n s t a n c e , I have a l o c u t i o n t h a t r e a l l y bugs the 
h e l l out of p e o p l e . I w i l l sometimes ask q u e s t i o n s i n the 
c l a r i t i v e and i t ' s something my w i f e has no t r o u b l e w i t h ! 

R- What I was l o o k i n g f o r t h e r e , i s t h a t i t seems to me i n 
any i n t e r v i e w t h e r e ' s a b e g i n n i n g , m i d d l e and the end. I'm 
j u s t wondering i f you're c l o s i n g o f f the i n t e r v i e w , t r y i n g 
t o l e a v e the s t u d e n t w i t h a good f e e l i n g , t h a t s o r t of 
t h i n g . Does t h a t go t h rough your mind i n t h i s i n t e r v i e w ? 

J - Except i n the case of the n u c l e a r power k i d , I would say 
t h a t ' s always i n my mind. I want t o l e a v e the k i d f e e l i n g 
t h a t t h a t went f i n e . 

R- I t h i n k t h a t came to me through your whole c o n v e r s a t i o n . 
I f e l t t h a t you were very concerned about not h u r t i n g the 
c h i l d ' s f e e l i n g s . 

J - W e l l t h a t was only a problem w i t h the n u c l e a r power k i d 
and the p l a s t i c s k i d . Nobody c o u l d h u r t h i s f e e l i n g s . 

(DISCUSSION OF PLASTICS) 

J - The k i d w i t h the hot a i r b a l l o o n s as a matter of f a c t , 
d i d get a p r i z e i n t h a t c a t e g o r y p a r t i a l l y because I t h i n k 
i n the j u d g i n g dynamics because of h i s c o n t r a s t to the k i d 
i n the p l a s t i c s who had s i m i l a r e x p e r i e n c e s w i t h the o t h e r 
j u d g e s . 

R- I n t e r e s t i n g ! 

J - They d i d n ' t l i k e h i s a t t i t u d e and I t h i n k t h a t I tend t o 
judge the k i d . The o t h e r judges I t h i n k are l e s s open 
about i t , but I t h i n k they do i t t o o ! 

R- Yes, okay. Back t o t h i s p r o j e c t — D y a n a ' s . I f she got a 
second c l a s s , i s t h a t what you ranked her i n d i v i d u a l l y ? 
Did you have her second p r i z e . 

J - I t h i n k she was c l o s e t o f i r s t . I t h i n k h e r s , as I 
r e c a l l and the f u e l v a l u e were c o n s i d e r e d d e f i n i t e l y the 
two c l a s s e x h i b i t s and we had t o s o r t of c a s t about f o r 
the t h i r d . The two p i n h o l e cameras were c o n s i d e r e d a l o n g 
w i t h the hot a i r b a l l o o n which d i d take the t h i r d . We had 
a l i t t l e b i t of j u d g i n g ... t h e r e . I don't know i f you 
wanted K i t i n on t h a t , but i t worked f i n e . 

R- No, no. That was f i n e . S o r r y ! I asked at the 
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b e g i n n i n g , how d i d you make your judgement, and you s a i d 
you made i t b a s i c a l l y on the e x h i b i t . I'm j u s t g o i n g t o 
ask some q u e s t i o n s now t h a t I d i d n ' t ask the b e g i n n i n g 
because I d i d n ' t want t o . . . 

J - Okay, l e t me be a l i t t l e f r e e r on t h a t . I was r e a l l y 
impressed w i t h the o r i g i n a l i t y of the g i r l who d i d the wood 
b u r n i n g . I t was c l e a r she had not done the whole e x h i b i t 
h e r s e l f , but she r e a d i l y s a i d t h a t and she t o l d me j u s t 
what she had done as a m atter of f a c t . Now i t was c l e a r 
t h a t a k i d c o u l d not have executed t h a t . A k i d c o u l d 
c e r t a i n l y have c o n c e i v e d i t and c a r r i e d out the experiment, 
but c o u l d not have executed the a p p a r a t u s . But s i n c e many 
k i d s were u s i n g t h i n g s l i k e e l e c t r i c f a n s which they d i d n ' t 
b u i l d , I d i d n ' t see a n y t h i n g wrong w i t h t h a t . And she d i d 
do a l o t of t h e . . . w e l l she s a i d , " I d i d the c u t t i n g of 
t h a t " , and she e x p l a i n e d t o me....she d i d know how i t was 
put t o g e t h e r . For i n s t a n c e , where t h e r e was a l i t t l e door 
t h a t you had t o open up t o put the wood i n , w e l l , i t went 
between some g u i d e s . When I f i r s t l o o k e d a t t h a t , not 
b e i n g a t i n s m i t h , I l o o k e d a t t h a t and thought she had 
q u i t e a s o p h i s t i c a t e d break t o make those bends so she 
c o u l d s l i d e the door i n . She p o i n t e d out t o me, " W e l l , 
t h a t ' s the way t h a t f l u t e pipe comes. We j u s t used the 
edge of the f l u t e pipe which a l r e a d y had t h a t bend i n i t . " 
I thought t h a t was p r e t t y good. She was c l e a r l y , 
i n t i m a t e l y i n v o l v e d w i t h the c o n s t r u c t i o n of i t and i t was 
not something t h a t she...she s a i d , "Grandpa, c o u l d you make 
me t h i s " and Grandpa went o f f and made something. 
O b v i o u s l y , the workmanship was f i n e r and he had done q u i t e 
a b i t of i t , but no more than I would e x p e c t . I t was 
e n t i r e l y r e a s o n a b l e . 

R- Did you preview them. 

J - No. I was i n the welcoming ceremony. 

R- R i g h t . So you d i d n ' t get a chance to see them b e f o r e 
hand? 

J - No. Not a t a l l . 

R- I see. So would t h a t have been of v a l u e to t o have had 
a l o o k a t them b e f o r e hand? 

J - Yes. I t would have worked...I'm not sure i f i t would 
have worked t o the d e t r i m e n t or the advantage of the one 
who u l t i m a t e l y won. My s t r o n g e s t i m p r e s s i o n of the g i r l 
who won i s not t h a t she r e a l l y knew what she was d o i n g , I 
t h i n k she d i d . My s t r o n g e s t i m p r e s s i o n was how i n c r e d i b l y 
p a i n f u l l y shy she was. How d i f f i c u l t i t was f o r her to 
i n t e r a c t w i t h j u d g e s . 

R- And t h a t gave her the edge, over l e t ' s say, t h i s 
p r o j e c t ? 
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J - W e l l , I don't t h i n k t h a t ' s an advantage. 

R- What I'm s a y i n g is...empathy... i f t h a t might be.... 

J - No. No. No. W e l l , I p r o b a b l y have a l i t t l e b i t of t h a t 
because I have one k i d who i s o b v i o u s l y s o c i a l l y l e s s 
adepth than the o t h e r t h r e e , you know. I might l e a n t o 
g i v i n g him an advantage o c a s s i o n a l l y . But know, I don't 
t h i n k t h a t came i n . 

R- I d i d n ' t t h i n k so e i t h e r . 

J - I t h i n k o r i g i n a l i t y was very i m p o r t a n t because I don't 
t h i n k t h a t ' s anybody's s c i e n c e f a i r e x h i b i t . In f a c t t h a t 
she came up w i t h a p r i c o t as the most c a l o r i f i c w o o d — t h a t 
was i m p r e s s i v e ! I f a i l e d t o ask her one q u e s t i o n which I 
meant t o ask, but she s o r t of d i v e r t e d b e f o r e she got to 
i t . I don't know how she weighted her wood. I r e a l l y 
wanted t o know how she weighted her wood and I never found 
o u t . Do you know? 

R- Yes. Somebody.... I l i s t e d t o t h a t . I ' l l l o o k i t up f o r 
you. I c a n ' t remember o f f hand. I heard her on the tape. 
I l i s t e n e d t o these two p r o j e c t s . . . . u n f o r t u n a t e l y , I had a 
t e c h n o l o g i c a l problem. I was g o i n g t o do wood b u r n i n g f o r 
the t r a n s c r i p t , but i t was l u c k y I had.... 

J - W e l l , she had a very low v o i c e , t o o . 

R- And i t was very hard i n t h a t sense, to o , to p i c k up. 
So, from what we've been t a l k i n g about here, you are 
o b v i o u s l y comparing when you make up your mind, t h i s 
p r o j e c t t o o t h e r p r o j e c t s . 

J - W e l l , no. I was only comparing the two a c t u a l l y . They 
were c l e a r l y b e t t e r i n my mind b e f o r e I went through the 
j u d g i n g dynamic through the i n t e r a c t i o n of the o t h e r t h r e e 
j u d g e s . When I went i n , I t h i n k I was the f o u r t h to judge 
i n t o t h a t , they had a l r e a d y c o n c l u d e d the same t h i n g t h a t 
those were the o n l y two t h a t were i n s e r i o u s c o n s i d e r a t i o n 
f o r the f i r s t p l a c e . 

R- So, now you're j u d g i n g on the b a s i s o f the 8 p r o j e c t s 
you have. You're not g o i n g t o o t h e r f a i r s I saw. 

J - Oh no. I was very impressed w i t h t h e s e . I thought j u s t 
i n our group of j u n i o r e x periments the q u a l i t y was much 
above what I had seen even at the h i g h e r l e v e l . F o r g e t 
about the. f a c t t h a t i t was j u n i o r i n t e r m e d i a t e l e v e l . 
These were much b e t t e r . 

R- But i f they had been l o w e r , you would have s t i l l judged 
j u s t w i t h i n the group. I s t h a t r i g h t ? 
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J - W e l l , yes. I d i d see one o t h e r e x h i b i t d u r i n g the time 
I was j u d g i n g . That was the ocean waves e x h i b i t . But I 
don't t h i n k t h a t I c o n s i d e r e d i t i n the same way at a l l . 
In the f i r s t p l a c e , the k i d was o l d e r . I t was u n r e l a t e d i n 
s u b j e c t m a t t e r . I t h i n k those 8 were the only ones on my 
mind. 

R- In your i n t e r v i e w were you c o n f i r m i n g a judgement? D id 
you go up and f a i r l y q u i c k l y get an i m p r e s s i o n or were you 
making a judgement. 

J - S i n c e I haven't.... i n advance, I d i d n ' t r e a l l y know what 
the e x h i b i t was. The time I got t h e r e t o judge her was the 
f i r s t time I had b'een t h e r e . What d i d I n o t i c e about her? 
There was the f a c t t h a t she had on thermal underwear, which 
I d i d n ' t comment on a t a l l ! I d i d n ' t know she was from 
C r o f t o n House or t h e r e wouldn't have been any r e a l problem. 
Some of these k i d s are poor, you know! I don't make any 
comment at a l l about t h e i r c l o t h e s , you can put them o f f . 
So I d i d n ' t say a n y t h i n g . I gat h e r she i s n ' t poor. 
Anyway, I d i d n ' t know what her e x h i b i t was u n t i l she t o l d 
me and then I l o o k e d a t her boards and her graphs and so 
f o r t h . 

R- Do you t h i n k i f you had previewed the e x h i b i t you would 
have been c o n f i r m i n g a judgement? 

J - I t h i n k so, because I t h i n k t h a t v i s u a l l y her e x h i b i t 
was probably the most a p p e a l i n g i f not the b e s t . Maybe 
t h a t p r o f e s s i o n a l y prepared e x h i b i t was b e t t e r , but hers 
was very a p p e a l i n g . 

R- So, we were t a l k i n g e a r l i e r how you can p i c k a good 
p r o j e c t by g o i n g through i t and t h i n g s l i k e t h a t . 

J - That's a l l I taped i s i t . Because I t a l k e d t o her some 
more. That's how I knew her name was Dachmar. 

R- Yah, t h a t ' s a l l t h a t was on the tape. I guess you 
j u s t Do you use a p r e s e t format f o r your q u e s t i o n i n g ? 

J - No, c e r t a i n l y n ot. 

R- So what i n i t i a t e s your q u e s t i o n s ? 

J - I simply go i n and say I'm g o i n g t o i n t e r a c t w i t h t h i s 
k i d and f i n d out how good a k i d t h i s i s . Remember I'm 
j u d g i n g a k i d . The s u b j e c t we're t a l k i n g about i s the 
e x h i b i t a t hand and t h a t i s a f o c u s . I know the k i d s h o u l d 
be ready to t a l k about i t and I can judge the k i d p r e t t y 
e a s i l y t h a t way. 

R- I wrote down here...you're g o i n g t o o b j e c t t o some of 
the words I used. I saw a sequence i n t h i s one i n t e r v i e w 
where you had a b e g i n n i n g and then you had an ending and 
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then you went a f t e r c e r t a i n t h i n g s . You went a f t e r the 
t e s t d e s i g n how i t was s e t up and went through what I use 
the word ' c o n t r o l ' here where we r e f e r r e d t o c o n v e c t i o n . 

J - I would c a l l t h a t c a r e of d e s i g n . That i s a matter of 
d e s i g n , but I t h i n k c o n t r o l i s one t h a t r e l a t e s t o h a v i n g 
some s t a n d a r d t o which t h i n g s are compared. 

R- Okay, super. I used t h a t a g a i n down here t h r e e t i m e s . 
Good! W e l l , I was c h e c k i n g i f I mean t h e r e was a 
p o s s i b i l i t y t h a t might have some s e t way w h i l e you were 
g o i n g t h r o u g h . Okay, w e l l , I t h i n k I j u s t have one more 
her e . A b i g one f o r your here. Did you use the j u d g i n g 
c r i t e r i a p r o v i d e d by the o r g a n i z e r s ? 

J - No. But I knew those i n advance. 

R- Yes. And why d i d n ' t you? 

J - Because I'm unable to work w i t h t h o s e . I don't b e l i e v e 
the k i d s w i l l work t o them and t h a t was v e r i f i e d . Y o u ' l l 
f i n d the k i d s d i d n ' t pay any a t t e n t i o n t o those c r i t e r i a a t 
a l l and so I d i d n ' t use them. 

R- So you say the k i d s . What s o r t of c r i t e r i a do you have 
some....? 

J - You know o b j e c t i v e c r i t e r i a are very hard t o come by. 
O r i g i n a l i t y i s very i m p o r t a n t . Depth of u n d e r s t a n d i n g 
which you can ask of those k i d s . They are not too young t o 
have deep u n d e r s t a n d i n g . I have never f e l t t h a t I was 
p u s h i n g the k i d too f a r . When I came to the l i m i t s of the 
k i d ' s knowledge, I knew I was t h e r e . We would go t a l k 
about another a r e a . I t was f i n e and I don't t h i n k I got a 
k i d who s a i d , " I don't know" and s u b s e q u e n t l y s a i d , " I 
don't see what you mean". I don't t h i n k I've ever pushed a 
k i d t o t h a t p o i n t . I f they get i n t o t h a t , t h e y ' r e f e e l i n g 
down and i t ' s a very bad t h i n g t o h i t . You've l o s t r a p o r e . 
I t h i n k I had good r a p o r e w i t h Dyana, but she i s a very 
p e r s o n a b l e g i r l so s h e ' l l get a l o n g w i t h most anyone. 

R- I'm j u s t g o i n g t o c l o s e up now w i t h what I c a l l a 
r e f l e c t i o n of judgement and i n v i t a t i o n . How do you view 
the p r o j e c t now? Are you happy a f t e r g o i n g through t h i s ? 

J - I t h i n k we p i c k e d the top two r i g h t . 

R- Good, so my next q u e s t i o n i s how do you view your 
judgement of the p r o j e c t . . . o b v i o u s l y you're s a t i s f i e d . 
Good! That's g r e a t ! I s t h e r e a n y t h i n g you'd l i k e to add? 

J - I might note t h a t t h e r e were judges i n our group and I 
f o r g e t which ones. Maybe Judge A who a c t u a l l y kept p o i n t 
t o t a l s and came to a i n s u b s t a n t i a l l y d i f f e r e n t c o n c l u s i o n s , 
so...you know, i f you p l a y by r e s u l t s , p a y i n g a t t e n t i o n t o 
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the p o i n t s would not have done me any good. I f I were 
p i c k i n g k i d s f o r a team to take to a s c i e n c e f a i r , I would 
e v a l u a t e them on my own gut f e e l i n g . I s h o u l d a l s o t e l l 
you t h a t I'm very s o p h i s t i c a t e d i n p i c k i n g very good k i d s . 
I've been r e c r u i t i n g here at Simon F r a s e r f o r decades and I 
can t e l l i n i n t e r v i e w i n g a k i d , u s u a l l y how good t h a t k i d 
i s . I don't know why, but I can. I get very s t r o n g 
i m p r e s s i o n s and i t ' s not a n y t h i n g e x t r a - s e n s o r y or a n y t h i n g 
s u b t l e . . . I s h o u l d n ' t say e x t r a - s e n s o r y , of course i t ' s not 
e x t r a - s e n s o r y ! . . . . i t ' s not s u b t l e at a l l . . . i t ' s very 
s t r o n g . I get the f e e l i n g w i t h these k i d s t h a t t h a t k i d 
has got i t ! I want t h a t k i d . The k i d s can a l s o sense t h a t 
t h e y ' r e wanted when I d e t e c t t h i s ! I would take t h i s g i r l 
f o r i n s t a n c e . I w i l l p r e d i c t r i g h t now t h a t t h a t g i r l w i l l 
be a b i g s u c c e s s i n u n i v e r s i t y . The Summerland g i r l 
c e r t a i n l y has a l l the s t u f f to be a b i g s u c c e s s a t 
u n i v e r s i t y , except the s o c i a l s k i l l s . I'd l i k e t o see some 
exposure of t h a t g i r l t o a d u l t s . And i f she were exposed 
to a d u l t s and wanted t o go i n t o the s c i e n c e s , and they 
don't a l l , then I'd l i k e to see her as a s c i e n c e s t u d e n t . 
I t h i n k t h a t s c i e n c e i s one of the t h i n g s she ought t o 
e x p l o r e . I doubt t h a t Dyana w i l l be a s c i e n c e s t u d e n t . 
She has p e r s o n a l s k i l l s a l r e a d y developed i n p o i s e which 
w i l l p r o b a b l y equip her to do o t h e r t h i n g s . I s u s p e c t she 
comes from a s o c i a l s t r a t u m which w i l l not esteem go i n g 
i n t o s c i e n c e h i g h l y anyway and she might do something e l s e . 
Do you know a n y t h i n g about her p a r e n t s ? 

R-Nothing a t a l l . 

J - She's o b v i o u s l y Dutch by her name, a l t h o u g h she i s very 
dark. Maybe only her f a t h e r i s Dutch. 

R- Thanks very much f o r your time. 
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