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- THE FIEST RECORDED OBJECTIVE
TEST.

"When these Ephramites which were escaped said,
let me go over; that the men of Gilead said unto
“him, art thou an Ephramite? If he said, nay; then
they said unto him, say now Shibbolethj; and he
said Sibboleth: for he could not frame to pro-
nounce it right. Then they took him and slew

Judges 123 5,6.
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THE CONSTRUCTION AND DEVELOPMENT OF AN OBJECTIVE
CARPENTERS TRADE TEST.

EXANDER_F, SHIRRAN
AL ABSTRACT

The purpose of this study was the construction and devel-
opment of an objective written carpenter'!s trade test whlch
would represent an economy in the sereening of trade applicants.
A brief survey was made of the major developments and current
trends in the trade testing movement and available pertinent
statistics regarding other reported studies was presented.

A trade test consisting of two hundred and four items
was then constructed. They were multiple choice items and an effort
was made to make as many of the items pictorial as was possible.
The Canadian Army trade specifications for the trade of carpenter
was selected as the subjeet area whieh was to be sampled by
the test. Material was chosen from existing carpentry tests,
technical journals and technical books and incorporated into
acceptable items. Bach item was reviewed by at least three
conpetent carpenters and evaluated in accordance with the criteria
of a good test item before inclusion in the test.

The test was then administerd to R40 subjeets; 96 novices,
81 apprentices and 63 carpenters. The Wonderlic Personnel Test
was administered at the same time in order to obtain an indication
of the subject!s intelligence. The 204 item test was then scored.

The numpber of items correctly answered by each individual and the

percentage of each groun answering each item correctly were
computed. ¥Yor each individual item the standard errors of the
percentage for each group, the standard error of the difference
between the adjacent groups and the "t" ratios were determined. Items
for the: final test were then selected upon a twofold criterisj
these were that a "t" ratio of at least three be obtained between
two of the adjacent groups and that not less than fifty percent of
the carpenters correctly snswered the item and that not more than
fifty percent of the novices corretly answered it. One hundred
items were selected for the final test. The average Mt" ratio
between carpenters and apprentices and between noviees and
apprentices was 3.61. These items were then rescored for each
individual. The staendard errors of the means for each group,
the standard errors of the differences between the means of the
adjacent groups and "t" ratios were computed. The resultant *t¥
ratios were 13.61 between the carpenters and the apprentices groups,
13.55 between apprentices and novices groups and 35.18 between
novieces and carpenters group.These would indicate very significant
differences between the three groups.

The reliasbilities of the test for each group was determined
by the split-half method inereased by the Spearman-Brown formula.
Reliabilities of .79, .88, .73 and '.96 were obtained for the
carpenters! apprentices! nnvices'and total groups respectively.
The relationship between trade test scores and other variables
was determined. The test showed a statistically significantly
reliaple, but low, correlation co-efficient with intelligence as
measured by the Wonderlic Personnel Test but educqtlon,cge and
experience had a negligible relationship to trade test scores.
A reasonable degree of validity was exhibited.

The conclusion was drawn that the test would serve a useful

adjunct in the sereening of trade applicants and that the method
followed in its construction could be extended to the development
of similar tests for other ocupations
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1.
INTRODUCTION

With the outbreak of war in 1939, Canada was faced

with the tremomndous task of ereating and maintaining, from a

civilian population, an efficient war machine. To accomplish
this feat reguired the utilization of every possible resource.
Ihe importance of the physical resources were recognized early
in the struggle. As the war progressed the importance of
utilizing every available human capacity became more apparent;
Intensive programs of psychological research were indgurated
in all three of the armed services and in the rabidly expand—
ing war industry. Tests of aptitude, interest, intelligence
and of nearly every human characteristic were devised in order
to select individuals who would best perform specific jobs;

In the majority of cases these tests were indicative of the
potential worth of fhe individual rather thah an accurate
assessment of his present ability to do a specifie job. Under
these circumstances, expedienéy motivated the direction of the
effort... The immediate demand had been for highly skilled
operators:pecular to the military situation and generally not
available in the eivilian populétion. The ma;n trend of
psychometric research was thus aimed at uncovering aptitudes
needed for successful operation in these fields. As aspeet
of}the selection program which remained vague and ill-defined
was the seleetion of trained tradesmen.‘

The magnitude of the change-over of effort
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involved in gearing the nation to maximum war time efficienecy
can best be realized by a survey of the statisties for
Canada (53, p.3). At one period during the war, 1,166,000
persons (13.2 percent of the total population) were employed
either directly or indirectly in industries associated with
war work. 1,031,000 persons (11 percent of the total populat-
ion) were simultaneously in the armed forces. Bloomfield
(4, P.207) states that., approximately twenty-five percecent of
the enlisted men in the First World War were employed by the
army upon skilled trades. Burt (6, p.163) estimates that over
thirty percent of the army applicants for skilled tradés lacked
even an elementary knowledge of the trade for which they
claimed trade proficiency; This would indicate'that a tremend-
ous task of allocating men to jobs in whieh they would operaﬁe
effectively was involved. Objective measures of trade pro-
ficiency would be an invéluable asset in these circumstances.
The ﬁeed for ssuch measures is not restricted to the armed
forces. Vocational trade schools and industry have a keen
interest in the accurate measurement of an individual's trade
skills. With the increased mobility of the present déy
population, industry is finding it inereasingly difficult to
evaluate a tradesman's proficiency upon the basis of refer-
ences and statements-of training. The main alternative has
usually consisted of the costly and time consuming prbcedure
of placing the man on the job and then making a subjective

evaluation based upon his performance.
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Trade schools similarily must assess the individualls
trade proficiency. Usually this is done upon the basis' of |
tests constructed within the school and upon the instructor's
ratings. Such estimates give no indication of the degree of
trade proficiency exhibited by either the individual in relat-
ion to other individuals, or of the group in relation to other
groups.

It is interesting to note that even in trade
unions, where the incentive to maintain adeguate standards
should be apparent, no objective measure of trade competency
is obtained. In discussing this matter with union offiecials,
the author was informed that admittance to the union was
“based upon the recommendations of two union members. The
proof of whether the individual was competent or not was
dependent upon whether he remained upon the job to’which he
was assigned. If he was dismissed because of inability to
perform the reguired work, the union assumed that he was not
a tradesman. This would appear to be a costly procedure for
both the ﬁnion and the industry involved.

.A similar need has long been realized in the
academic educational fields. In contrast however, standard-
ized objective achievement measures are available for nearly
every academic subject and have been used even in thg defermin~
ation of an individual's professional profieciency (5, p.1l10).
Much of this need is being met by nation-wide testing programs

such as those conducted by the Co-operative Test Service (14)
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In 19/2, this service reported testing 30,000 students through-
out 170 institutions in that year's Sophomore Testing Programme
alone. This and other test srvicés have met a major need by 3
offering reliable comparative standards to the educational

fields. <The voecational world of skilled trades would benefit

from a similar service.
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2. STATEMENT OF THE PROBLEM

The stimulus for this study was given in the Fall
of 1947 when the Defence Research Board made a grdntxavailable
for research in the field of aptitude testing within the armed
forces. Tﬁe author was assigned as a researeh assistant to
investigate the Value of measures of achievement as predictors
of aptitude.

In order to clarify the terms used in this study
it would be advisable to define the meaning of aptitude and
achievemenf; Warren (44, p.281) defines aptitude as a econ-
dition or iset of characteristics regarded as symptomatic of
an individual's‘ability to acguire with training some speeified
knowledge, Skill or set of responses. <Llhe common assumption
held by many is that aptitudes represent inborn characteristies.
Achievement may be defined as an individualtis attained skill
or knowledge in a specified field. In this respeet it is
viewed as a resultant. In test construction practice, .the two
have been dichotomized. However, as Hull (18, p.52) suggests,
while the purpose of achievement and aptitude tests differ,
what is accomplished by them is not so clearly differentiated.
By this he expresses the faet that two tests of type do not %

——
entirely distinguish between the results of training and the

Xrhe grant was made to the University of British Columbia
and was initially under he direetion of J. E. Morsh. Upon Dr.
Morsh's resignation in ©eptember 1949 supervision was trans-’
ferred to E.S5.W. Belyea. '
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results of natural aptitude. Thus if two men of egual aptitude

differ in the amount of training, then the individual with
training will excel the one without tnaining in aptituae SCOTrEs.
If, on the other hand, twd'individuals have the same amount of
training and differ in natural aptitude, then wide differences
will exist upon achievement measures. In this way it seems
possible that a well devised-achievement test can also be a
measure of aptitude. Traxler (42) draws attention to this fact
when he:sﬁates that an individual'iss high school record,fwhich
fepresents achievement, is the beét indiecation of his college
success. Thus he sees aptitude and achievement as simply
representing different emphasis upon native ability and train-
ing.

The initial reguirement for the satisfactory in-
vestigation of the suggested problem was to obtain an achieve-
ment test pertaining to skills widely used in the armed forces
and for which suitable personnel were obtainable as subjects.
The validity of the study would depend to a large extent upon
the validity of the achievement measure. L‘he existing measures
of trade achievement used by the Canadian Army were for the
most part of a purely local nature, designed by eamp instruet-
ors within the individual unit. Little statistical data
regarding their validity, reliability and 6ther pertinent in-
formation was available. The achievement measures developed-
outside the armed forces did not appear applicable since the

area of knowledge sampled could th be considered equivalent
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to that of the armed forees. Thus no adeguate achievement

. test, isuitable to the individuals obtainable or to the subject
area desired, could be found. Owing to these considerations

the above mentioned project did not seem to indicate the most
productive approach.

The inguiry did, however, tend to emphasize the
shorteomings of the existing trade tests used in the Canadian
Army. These consisted of tests for individual trades (52) and
were in two sectionsj a practical and a theoretical seetion.

The praetieal seetion involved the applicant performing avtask
which was representative of the trade skill .for which he claimed
pfoficiency. The theoretieal seection consisted of a series of
questions regarding trade information. The average time re-
quired to administer the complete test was between six and
eight hours. Trained tradesmen Wére reguired as examiners.
Scoring on the practical section was in a dichotomy. All the
operations involved had to be successfully completed for the
candidate to receive a passing mark. A wider range was allow-
ed on the theoretieal section. A passing mark was indicated
by correectly answering seventy percent of the :questions. No
norms were available to indicate the degree of trade proficiency
exhibited by a particular sscore.

’ From the observation of the present trade tests,
it seemed poséible that a measure of trade proficiency could
be devised which would have a greater economy in terms of time

and trained personnel reguired to administer it. Such a test
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'would also be useful in the previously mentioned investigation.
Because of the availability of subjects the trade of carpenter
was selected as the trade for which a test was to be developed.
The intention was that if a satisfactory method of devising
trade tests for the selection of applicants professing trade
profieieney of carpentry was developed, in terms of funetion and
economy'of time and administration, then similar tests>could be.
constructed to cover the basic trades required by the armed
forces. <Ythe development of fests of this nature would also
facilitate the investigation of the relationship of measures of
achievement as predictors of aptitude.

A trade test may be defined as a measure of an
individual's ability to perform trade abilities. In this
respect it:is.an acﬁievement test since it measures present
status or attainment, Chapman (8, p.l2) defines trade ability
as eonsisting of a’"set:of co-ordinatidns which are acquired
in a fairly definite order and which_chafacterize-all men
skilled in a given trade." It appears highly probable that in
the process of acguiring this eo-ordination that there would
be an aecompanying increase in the amount of trade information
acguiréd. Thus two prineiples would be involved; skill and
information, and it would séem possible that they inecrease
uniformly. #While the possession of the latter would not necess-—
arily imply the former, it seems highly unlikely that the skill
could be acquired without the acquisition of information.

Therefore, it would seem possible that a trade information test
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would give an indication of thevindi}idual's level of trade
proficiency.
The immediate project was then the development of
an objective, written carpenter!s trade test whieh would

measure the extent of the individual's trade information.
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MAJOR DEVELOPMENTS IN TRADE TESTING

No attempt is made to provide a complete historical
background to the trade testing movement. I'ne intention is
primarily to aequaint the reader with the mqst significant
developmentss and current trends.

(a) World War 1

fhe main impetus to trade testing was received
during the first World War. Prior to this no objeetive and
standardized methods had been devéloped. The most common
method of determining an individual's skill in a trade consist-
ed of subjeétive evaulations by men who were themselves trained
tradesmen.v These methods could be classified as;

. 1. a series of guestions relative to the trade but
not having any diagnostic value beyond the ex- -
aminers subjective interpretation.

2. the performance by the candidate of a task re-
presentative of the skill for whiech he professed
ability.

3. a personal interview.

4. actually plaéing the candidaté upon the jab and
observing his tfade skills.

A1l of these methods were based upon subjective evaluations of
the observér and gave little indication of the degreebof
familiarity that the workman had with the skilled trade in
question and the personal bias of the individual examiner was

often the determining factor.
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With the outbreak of the war, the rapid mobilizat-
ion of the armed forces and the ever increasing labour require-
ments in industry demanded the utmost utilization of the
available skilled manpower. Methods of evaluating individual's
acquired skill and knowledge in professed trades which were |
suitable to the army siﬁuation were required. Owing to the
large numbers involved, it was necessary that any such method
developed be rapid and not require the expenditure of too great
a number of trained men. In endeavouring to meet this need,,
much of the methodology of the already developing and related
field of educational achievement measurement was borrowed.

Ihe main development occured within the United
States Army.(8) . The first attempt at é controlled method was
in the form of MAids to Interviewers". These eonsisted of a
series of :questions to which the examiner had a list of poss-
ible replies. .Scoring was done upon the basis of the number
of guestions that men possessing various levelis of frade abil-
ity should answer correctly. The heavy emphasis upon subject-
ive interbretation and the need therefore, for trained trades-
men for purposes of administration made this method unsatis-
factory. From this form, however, the four fundamental types
of trade . tests Used by the U. $. Army in World War 1 were
developed which more adequately met the reguired demands.

These are the basiec methods still predominant in many trade
test situations today. <They were the single answer oral

gquestion, the pieture trade test, the performance test and the
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written group test.
| The oral trade test consisted of twenty trade
fquestionsvtO'which a single answer response was required.
Pieture trade tests utilized photographs or drawings of tools,
parts or materials in which the subject was asked to identify
various parts. The performance trade test involved the can-
didate combining the use of various expliecit skills reguired
in the trade. Secoring was done on the basis of process (how
the individual did the task), and product (the excellence of
the finished task). DIhe written trade test was never utilized
in the military situation and only a single experimental‘form
was designed. This was a multiple choice type questionnaire.
The development of these tests were for the first
time accompanied by a statistical analysis of the responses of
the various groups. The preliminary test, based upon a Survey
of the requirements of the trade in question, was administered
to'groups'representihg various levels of trade profieiency.
The percentage of correct answers obtained from each group for
each item was then computed and a graphie comparison was made.
Items showing the greatest discerimination were sselected for in-
cluSion in the final test. Uritical secores were arbitrarily
drawn at discriminating points.

(b) United States Bmployment Service

During the period of demobilization following the
war, a speecial department‘of the United States Employment

Services was created to handle skilled labour only. 1In order
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to differentiate men of various trade abilities some form of
assessment was necessary. JLhe seleective trade interview was
devéloped for this purpose. This consisted of a series of ten
gquestions, carefully selected upon a subjective basis. Six of
these were chosen at random to be used during the interview
with the candidate. No norms were available, but the interview-
er judged the subject$ familiarity with the trade by the ease

or flueney with whicﬁ‘he replied to the:question,

Little development was made in trade testing until
the ?ublication of Lhompspn's trade gquestions. These were
constructed at the Cineinnati Bmployment Serviece in order to
facilitate public placement. They consisted of trade qguestions
for 131 trades and were published in book form {40). Eaeh test
contained fifteen to twenty questions which were asked orally
during the interview. Their use was limited owing to the loeal
nature of the -questions and the inadequate validation.(39,p.1l59)

During the depression of the 1930%s, the United
States Employment Services, faced with an incfeasing number of
unemployed applicants claiming trade skills, reguired some ob-
jeetive measure to assess the individual tradesman. - Initially
they tried to ntilize the existing World War 1 traée tests by
revising and adapting ﬁhem to the ecivilian situation. This did
" not yield adeguate results and fresh tests were developed.
These were of the oral type and consisted of from twelve to
twenty guestions, each of which could be answered by a single
response. Lhe tests were not restricted to the area of the

skilled trades but also ineluded questions pertzining to
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semi-skilled and manual occupations. The procedure employed
by the United States Army trade test constructors was followed.
The questions were seleeted by an analysis of the differential
replies obtained from a sample group consisting of 100, fifty
experts and tradesmen, twenty-five apprentices and twenty-five
novices. In the 1940 volume of oral trade gquestions, publish-
ed by the Federal S8ecurity Board (56), trade questions are
given for seven hundred and ninety-three trades and occupations.
In February, 1942, Supplement A was issued coﬁtaining‘questions
for seventy—seven additional trades and occupations (57). Later
in the same year, :Supplement B containing fifty-two sets of
trade guestions was published by the War Manpower Comﬁission
(58) . 1In April, 194, Supplement € with an additional forty-
four sets of questions was issued (59). Pieture trade tests
were devised for five occupations and blueprint reading wquest—
ions were developed for three trades (34).

The original trade .questions developed by the
United States Employment Services were construeted upon the
following basis.(BB).%Questibns were developed in connection
with a thorough job analysis. These guestions were then review-
ed in compliance with the eriterion of good test items and were
given to a preliminary group of experts. Items upon which the
experts agreed were then selected and administered to a :sample
consisting of experts, apprentices and novieces. ihe responses
were then analyzed for items which discriminated the three

groups. Lt was found necesgary to eliminate the initial
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administration to an éxpert group sinee difficulty was encount-
ered in obtaining un%ﬁiz&ty between them. In 1943, only two
steps were retained in construction. ZThese were an oécupation-
al survey to determine knowledge and skill factors required to
do the task and the formulation of trade :questions by co-
operative discussion between trade experts and -test teehnicians.
;SimultaneouSIy the tests were constructed upon the basis of
local labour markets and needs and thus refleected a mueh more
specific outlook (34).

The trade questions were constructed to be supple-
mentary to the interview and were considered an integral part
of it. No formal testing situation was ereated and the guest-
ions were introduced in an iﬁfqrmal manner during the course
of the interview. Interpretation was on the basis of a trich-
. otomy; well informed, wsome information, and.little information.

These tests were restricted to the United States
Employment Offices and were not'generally available. £ mueh
“wider concept of their funetional value was obtained. $Stead
.andéShartle (32,p.139) summarize their main use as follows;

l. to bring out information of-ﬁorkers past ex-

perience when used during an interview.

2. to substantiate claimed work experience.

3. to elarify workers gualifications where these

are doubtful.

L. to verify trade knowledge before transferring.'

5. to facilitate the handling of mass interviewing
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of job applicants.
6. to measure the extent of improvement resulting
from supplementary training or work experience.
7. to facilitate the most effectiﬁe utilization
of worker'!s ability.
8. to allow individual indications regérding suit-

able training courses.

(c) World War II

As in World War I, the second World War saw a
fresh emphasis being placed upon the trade testing movement
within the American Armed Forces.

JoS. Navy.

Prior to 1944, achievement testing in the skilled
trades, by the U.8. Navy, was conducted upon a purely local
basis and reflected the curriecula or bias of the individual
schools or unit (62). <The development of standardized trade
tests was in a large part due to the need to standardize in-
struetion in the trade schools and to improve the basis for
comparing personnel from diffefent sehools. An accompanying
impetus was derived from the rapidly expanding aptitude testing
program. The effective use of aptitude tests was extirely de-

pendent upon the adequacy of the criterion used in their develop-—
ment. The use of instructor's ratings or wschool marks was
found to be unreliable, ofteh being more influenced by the sub-
jeet's personal gualifications than by his trade profieciency

(28,p.377) .
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The main types of achievement tests developed were
paper and peneil tests, performance tests, identification tests
and product gage ratings.

The identification tests consisted of multiple
choice items and usually contained seventy—five to two hundred
items. These were developed from a thorough analysis of the |
trade and the school .curricula. In their construction, greater
attention was paid to measuring the understanding of'function
rather than the ability to memorige.

In the development of the performance tests, many
of the causes of the objeetions formerly directed at this type
of test were overcome. By breaking down the task into its
component elements, sub-assemblies and multiple equipment'were
_Set up. Objectivity of scoring was obtained by providing the
Hexaminer’with a check list which was specific and merely re-
Aquired that he cheeck the actions of the subject as he perform-
ed them and record the times.

The identification tests comprised of the sdbject'viewing
a dissassembled part attached to which was a tag bearing four
or five possible names. <he subjeet selected the name which
applied to that parﬁicular part. “*gain the time element was im-
proved by having a multiplieity of parts. ZThe number of sub-
jects who ecould be tested simultaneously was then determined
only by the number of parts in the test. Product rating gages
involved the wsubject making a product representative of his

trade. Certain specifications were given and the subject's
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producet was then evaluated in terms of its proximity to these.
In all types of trade teSts, a thorough job or course analysis
wais conducted prior to the construetion of the test. iinere
applicable, a full item analysis was conducted upon the initial
items. In the case of multiple cechoice items, consideration was
givén to the effectiveness of the individual distractors (38).

The main eontribution of the United States Navy
achievement testing program was to stress the importance of re-
liable and valid achievement measures within the trade training
schools. Not only were they found to give more adeguate basis
for comparing sehools and allowing a better standard to be
maintained throughout the schools, buﬁ also they were found to
be highly motivating to both the students and instructors alike.
A constant score increase was observed with each-successive
class to which the tests were administered despite adeguate pre-
cautions.to protect the secrecy of the test material. . Ine in-
creases could only be attributed to the increased motivation

and effort of all those partieipating.

United States Army.

Considerable devélopment was also done on trade
tests within the United States Army during the reecent war.
These (48) followed the standard type of multiple choice ob-
Jeetive information tests. Considerable.emphasis was directed
towards the pictorial type of item in order to=educe the in-
flwmee of education and reading skill. A feature of these

tests was the addition of an experience check list upon which
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the subject checked, from a series of job operations and tools,
those items-upon whieh he had experience. ZYThese were not
quantitatively scored but were used as subjeetive aids in order
to help the examiner interpret a test performance. By compar-
ing the individual's check list with that of a typiecal army
school graduate's eheck list in the sspeecific trade, an indicat-
ion eould be obtained of areas in whiech the experience of the
testee was inadeguate. Critical scores were used to evaluate
the individual's score. Later tests (49) gave graphic distri-
bution of test wscores for various levelis of trade profieieney.
In a few cases standardized performance tests were developed
(50). These were objectively scored upon the basis of the
number of operations, precision and time.

Ine main use of the tests (51), as stated by the
manual, is to differentiate between those men that need train-
ing in order to work at a specific occupation and those men who
are capable of purusing the work without further training.
Subjects that~achieve the critieal score or a higher seore are
considered not to need additional training. In the cases of
those subjeets whose scores are below the critiecal seore, an
evaluation_from the test scores and the experience eheek list
is made of the training reguired. In many cases where a score
below the eritical sscore is obtained, a high degree of speeial-
ization which could be difectly utilized without further train-
ing may be indicated. <This can often be determined by a closer

inspeetion of the experience cheek list and other personal data.
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(d) United States Bureau of Prisons

‘The United States Bufeéu of Prisons has developed
performance trade tests covering thirty-five. skilled trades
reguired in the'operation of the federal prison system. These
are based upon the job descriptions as given in the Dictionary
of Ocecupational Titles, and are thus applicable to a non-
restricted testing area. The tests®equire the presence of a
trained tradesman..who rates the individual deseriptively upon
six factors related to his performance. These include his |
skill in the applieation of technigues and procedures, the
presentability of the wdrk sample, his attention to pertinent
detail, the accuracy of the final product, his rate of progress
and his initiative. &As yet they have not been widely utilized
but present indications (29) would suggest that they have a

functional value.

(e) Private Industries.

Trade tests have aliso been utilized in private in=
dustries, but for the most part they have remained upon a pure-—
ly loecal basis and have been constructed to saﬁisfy the demands
of the particular industry. Irwin (19) cites an ample of
their use by the Lockheed Aireraft Company. With the increased
industrial expansion owing to defence orders, the company was
faced with a shortage of trained tradesmen. Twelve trade tests
were developed. ZThese were used selectively and diagnostically;
the emphasis being upon the latter. The shortage of competent

tradesmen made it necessary to utilize skilled workers in
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related types of work. The minimum necessary training reguir-
ed by a tradesman from a related trade qould be determined by
an analysis of his test performance in relation to the specific‘
job reguirements.

The extent of their use in private industry, how-
ever, would not seem to have been extensive. It is interesting
to note that, in a special issue of the Personnel Journal (37)
designed to faeilitate the hiring of skilled workers during tle
recent war emergency, none of the industries reporting indicat-
ed the standardized objective trade test as a method of select-
ing or developing skilled tradesmen. 1t would suggest that
industry is still relying heavily upon such methods as the
interviewer's judgments, past experience and on the job perform-

ancese.

(f) In England.

Objective written trade testing in England during
the recent war did not appear to reach the same degree of de-
velopment within the armed forces that was apparent in America.
Vernon, referring to the Personnel Seleection Officer's tech-
nigues in 1944 states " PSOs did not use any standardized trade
tegts or tests of trade knowledge" (43,p,121). Oral trade
questions were used fairly extensively, but their administrat-
‘lon was not standardized. They‘were applied informally during
the interview with the trade candidate and their use was direet-
ed more at uncévering work attitudes or in gaining rapport than

they were to assess comparatively the individual's trade
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knowledge. In a list of the main tests used throughout the war
for purposes of personnel selection, Vernoni(AB,App=A) mentions
only one objective written test that was used to determiﬁe
tfade knowledge. This was an untimed, ten item test of electri-
cal trade knowledge. <YTwo general information tests are listed;
a mechanical and an electrical information test. These were
used more as aptitude tests since they were administered to in-
coming recruits in order © select potential tradesmen and thus

cannot be viewed as trade tests.

(g) In Germany.

.Objective testss of trade knowledge and trade in-
formation sutable to group administration have also been used
in Germany. The full extent of their use and development has
not as yet been fully determined. Ansbacher (2) reports that
considerable use was made of them during the recent war in the
industrial elassification of foreign workers. No statistieal
or deseriptive information is available regarding these tests,
but Futts (15) indicates that a heavy emphasis was placed upon
subjective evaluation rather than objective statistieal analy-
sis. Written trade tests wefe also used by the Reieh Manpower
Engineers (1) in an effort to obtain the most eeconomiecal man-
power utilization. <These were further supplemented by job per—

formance tests.

(h) Voeational Schools.

Considerable development has been made in the field
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of objective tests for industrial arts subjects as applicable
to voeational schools. <he main emphasis has been upon adequ-
ate construction of tests within the individual school rather
than the development of specific tests. Industrial education
magazines such as the "Industrial Arts and Vocational Education®
(55) print freguent articles upon the correet methodology for
objective test construetion and thus strive to inerease the re-
liability of the individual school's‘aséessment of the student's
voecational fitness. DVeveloped trade tests for specifie trade
sehool courses are also published.periﬁaﬁially but owing to the
restﬁicted nature of the standardizing samples are not applic-
able to general trade testing (11,46). They are based upon the
objective test item and inelude alternate response, multiple

choice, matching, free response and completion items.

(1) Tests available commercially.

Few objective trade tests have been developed
commercially. From an exhaustive search of the literature énd
of test catalogues only three wsources were available. Sciencel
Research Associates (60) publish the Pufdue'Vocational Tests
developed by Tiffin. These consist of two trade information
tests, techniecal information in electriCity and machine shop
and machine operation. These are a multiple choice type of
test containing 149 and 133 items respeetively. Link and
Keeler publish a series of trade tests for the machinist trade
through C. H. Stoetling and Company (61). These include tests

of machinist's information, association test, designer's test,
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toolmakers voecabulary test and a context test. Thompson's
previously mentioned book of oral trade tests is still aﬁail—
able commercially although its usefulness has been restricted
because of'occupational changes since its publication and be-

cause of the somewhat local nature of the questions.

Summary

The general conclusion that could be drawn from the
review is that the majority of trade tests have been locally
constructed with the view to filling the needs of specifie
situations. Thus, their use is restricted and they are not
generally applicable to a wider testing range. For the most

part these have not been reported in the literature.
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L. Previous Studies Pertaining to -the Relationship
Between Tests Scores and Other Variables.

The majority of the studies pertaining to job in-
formation tésts have been conducted by the armed forces during
the recent war and, for ﬁhe most part, guantitative date regard-
ing them have not as yet been released. LIpe following is a
short summary of the aWailable and pertinent studies to date.

(a) Reliability.

Reliability has been investigated by Feder and
Lefever. Feder (13)' in an analysis of six multiple choice type
of trade information tests found reliability co-efficients,
computed by the Kﬁder-ﬁichard$on formula, ranging from r=.34%
to r=.87 with a median co-efficient of r=.85. Lefever (23)"
from an investigation of ndnety-seven:similar tests used at an
air technical school reports reliability co-effiecients, derived
from the split-half method and inereased by the Spearman-Brown
formula, fanging from r=.62 to r=.95 with a median co-efficient
of r=.87. 4<he reliability co-efficients computed by the Kuder-
Richardéon formula, derived from the Navy's achievement testing
program as reported by Stuit (38) range from r=.84 to r=.87 with
- a mean co-efficient of r=.86. The United States Army tests are
reported to yield reliability co-efficients ranging from r=.73
to r=.90.(51) . Stead and Shartle (32) report reliability co-
efficients of between r=.79 to r=.93 for the later United States
Employment Tests. The methods of computing the two latger co—~

efficients are not reported.
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(b) Age, Education and Intelligence.

Ihe criticism is often made that written tests dis-
criminate against the older and less educated -individuals.
Lefever (23) reports a correlation between test scores and age
in groups ranging from sixteen to sixty to be r=.06. When the
over fifty age gfoup'were removed from the :sample a correlation
of r+.08 was obtained. On the same étudy 2 median correlation
of r=.29 was reported' between education and test scores on
twenty-two tests. ¥hen a partial co-efficient between age and
test scores, holding education constant, was computed a correl-
ation of r-12.3 was obtained. In another more recent study (24)
a correlation of r=.25 was obtained between education and test
scores. These studies would indicate that education was a more
influential factor than age. #ge and education, however, were
negatively correlated yielding a co-efficient of r=z35. This
would suggest that the older tradesmen would have less educat—
ion. In general he fould that education was not a determining
faetor excépt in those ceases in which it was leﬂs-than‘grade
eight. He concludes that:speciél congideration should be all-
owed for those subjects with less than a grade six education.
If the purpose of the trade test is to measure trade proficien-
cy, and the trade test has validity, then any such consideration
would seem unwarranted, until at least more evidence is avail-
able regarding the relationship of education to job performance.

Lefever (24) found a correlation co-effieient of

r=.%41 between intelligence test scores and trade test scores.
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Trade training and trade experience yielded median correlations
of re.25 with test scores. $Slocombe reports a correlation of
r-.023 between experience and a particular test of electrical

knowledge in a group of electricians (37).

(e) Validity. |

Ine earlier studies of Chapman, the United States
Employment Servieces and others have clearly indieated the
validity of trade information tests for the purpose of discrim-
inating groups into coarse levels of trade skills by the use of
eritieal scores. Little statistical data is available regard-
ing the relationship between increased ti#ade test iscores and
increased trade proficiency within these levels. <‘he main dif-
ficulty encountered has been the unreliability of the eriterion
against which they have been evaluated. Ratings by supervisors
or instructors have been widely atilized. Stuit (38) rejects
these upon the basig of unreliability, lack of validity and
lack of diserimination. Lefever (24) in a follow up study of
testees found that there was a tendency for more promotions to
accompany higher scores, and for resignations and discharges to
accompany lower seores. JThis was ascertained by the ﬁse of a
chi.squared formula after a six month period. A"P value of .06
was obtained. A similar study upon the same subjects after a
nine month period yielded a P value of .0l. This would indicate
that there is ohly one chance in a hundred that these results

could oecur by chance.



28

(d) Summary.

The preceding summary would indicate that previous-—
ly develomed objeective trade tests have demonstrated a satis-—
factory degree of reliability. ©Scores upon them have had a
negligible relationship with age and education, execept where
less than grade eight, bﬁt intelligence would be an influent-
ial factor in determining trade tést:scores. Validity has
been adeguately demonstrated for differentiating coarse levels
of trade proficienecy. Few studies are available regarding
their validity for differentiating degrees of iskill within the

coarse levels, but these reported would be suggestive.
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5. Construction of the Carpenter's Trade Test

The ensuing chapter deals with the construction of
the carpentert!s trade test, and attempts to outline some of the

considerations and the general method followed.

Determination of area of knowledge to be tested.

The first reguirement in the construetion of a valid
trade test is the definition of the occupational area whieh is
to be sampled and the determination of its pertinence to the
proficiency of the individual's trade ability. The latter
could be determined by a statistical analysis, but the validity
of the test would depend to a large extent upon the adeguatev
" sampling of the pertinent area. Since this ﬁest‘was being de-
signed for use in the army situation, the job descriptions as
defined by the Canadign Army for the trade of carpenter were
utilized and accepted as those areas of whieh a knoﬁledge is
required for successful trade conduect. <These included.both re—
quired trade duties .and expected theoretical and practical
trade knowledge. Appendix A indicates the area of knowledge

with which the test is attempting to measure familiarity.

Form of ltems.

Owing to the use to which the test was to be put,
certain conditions had to be met in the form of the items.
Among these were objectivity of scoring. It was felt that he
test would be administered by personnel differing widely in

their degrees of trade knowledge. Many of the existing trade
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tests consiist of a single free response item. This reguires
that the administrator be a highly trazined tradesman in the
area which is being tested isince interpretation of replies
would be necessary. Another consideration in the form of the®
questions was its appliecability to the subjects for which the
test was to be designed. 1t seemed feasible that the subjects
would be in the mid to lower part of the population in intell-
igence, education and test sophistieation (3,p.50). <Yhe aim
of the test was to measure trade knowledge and to reduce the
influence of other variables. Lhus the form of the test item
must be sueh that it minimize these faetors. Cronbach (10) has
indicated that the personal eharacteristics of the individual
will be instrumental in the manner in whieh he answers various
forms of tests. He found that variations due to these were
least in the multiple choice type of item.

Beacuse of these considerations, the most direect
method of phrasing the question was sought. The multiple
choice form seemed to minimize the verbal element and rely
strongly upon associations which could be o presented that
they represented problems met upon the job situation. They
also have the advantage of speed of scoring and administration
(36) . |

Considerable literature upon the cecomparability of
various forms of achievement tests exists. Burich (12) found
that the essay, multiple choice, completion and frue-false

forms of tests have egual validity; Other investigators
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(30,9,25) have compared the various forms and the general con-
clusions would be that there is nd significant difference
between the reliabilities and validities of theﬁ. Copeland and
Gilliland (9) in a well controlled experiment, found that
while differences existed, they were not large enough to be
considered in the praetical test situetion, provided that the
testss had been carefully constructed. Other advantages of the
' multiple choice type of item is the greater opportunity allow=
ed to sample the area of knowledge being tested. Thorndéke (41)
states that they also allow finer diserimination of response
than does the true-false or recall type of item. With these
considerations in mind, it seemed ﬁhat the multiple choice

type offguestion best suited the present reguirements.

Considerations in the selection and econstruetion of items.

Ihe individual items were constructed in accordance
with the recognized characteristies of a good test item. These
characteristics were adapted from diseussions by authors (54,
4, 8,)who have had considerable experience in the field of
trade test construction. Every item was examined in order to
determine whether an affirmative answer could be given to the
following questions:-

i. Does.the item call for a knowledge that the candidate
must use or present a problem that he may have to face on the
job? Furthermore, is it a .question that the more highly train-

ed man would be expected to be familiar with? I'nis character—

istic was determined with reference to the Canadian Army trade
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specifications as indicated in App. A.

2. Does the item have "face validity"? This particular
requirement has been heavily emphasized.by the United Htates
War Department’test construetion staff. It lays an emphasis
upon the necessity of the question appearing practical to the
testee in view to the job for which he claims «qualifications.

3. Iis the guestion phrased in the language of the trade?
This was ineluded to ensure that the testee's vocabulary,A
rather than his trade knowledge, would not iimit his understand-
ing of the guestion.

Lo Is the item such that it could not be answered upon
the basis of general intelligence and general knowledge, but
would require sspecific trade knowledge?

5. Is each item independent; i.e. not dependent upon or
revaling the answer to another item?

6. Are the "distractors" plausible and likely to be taken
for the right answer by persons without a detailed knowledge

of the Trade? They sshould be important, plausible answers and
present common misconceptions rather than trivial and implaus-
ible alternatives. Ideally, the mbst satisfactory method would
have been to administer the test as afffee response test to
various levels of ability and then to select the most commonly
occuring incorrect answers a§ the distractors. Owing to the
lack of wubjects, this was not feasible in this study.

7. Is thé question free from any Mspecific determiners"

that would suggest the answer sought?
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8. Dbes the wguestion elieit a response that is common
throughout the trade rather than a response that is purely
local or regional in nature?
9. Is the problem stated clearly and precisely wso that
only one ihterpretation could be placed upon it by a subject
that had been trained in carpentry?
10. Does the answer to the question refleet a good tade
practice?

Bvery item was constructed with respect to, and
later examined in regard to these qualifications, and any item
- whieh did not yield an affirmative answer to these reguire-

ments was rejected.

Sources of material for item construction.

Two hundred and four items were constructed of a
fouf multiple choice nature. The'author was initially handi-
cappea by a lack of familiarity with the carpentering field.
Considerable reading was done regarding technical carpentry
subjects in order to partially overcome this defeect. All items
- eonstructed were devised in relation to the Canadian Army
trade desceription for Carpenters and indirectly provided a
source of possible test items. By breaking down the job des-
cription into finer units and descriptioﬁs yarious items were
suggested. I'nis was supplemented by discussions with Major
Young, officer in charge of trades‘training, Royal Canadian
Engineers.

One of the most useful sources of information upon
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which to devise .questions was found to be technical trade
journalis and technical carpentry books. A list of these
sources is given in Appendix B. ‘Another source of material
from which to develop questions were the already existing
trade tests. These included tests developed by the United
States Army, the United States Employment Services and the
Canadian Army Trade tests. Many of these questions were in
oral form and fequired a single free response answer, but were
readily adapted to the multiple choice form.

In many cases subject materials were isuggested in
conferences with skilled tradesmen, and these were incdrporat-
ed into guestion form. It was found that better results could
be obtained by direct :guestioning of ecarpenters rather than
asking them to construet a complete question. <The carpenters -
seldom grasped the general form in whieh the :guestion was to
be phrased, but they were invaluable in suggesting common
errors found in the less skilled and upon whieh subjeet mater-
ial they were most apt to have the least khowledge.

An attempt was made to make as mapy of the items as
deseriptive as possible. Sinee the test was to be a measure
- of trade knowledge, the test should be a sampling of the indi-
vidualls ability or information in this field only. In order
to do this, the verbal element was kept at a minimum since a
wide range of verbal facility would likely be encountered in
the groups for which the test was being designed. O0f the two
hundred and four items originally eompiled, eighty-four items

were piectorial.
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When these had.been constructed, each item was re-
viewed by the Foremen of t'arpentersxew the University of
British Columbia, and two other skilled carpenters of twenty-
five years experience. In many cases :questions were modified
or Bplaced by fresh items at their suggestion. Before the
pTinting of the initial copy of the test, agreement was obtain-

:ed amongst these skilled carpenters as to the correctness of
the selected answer and the suitability of the distractors.

The initial copy of the test, consisting of 204
items, is given in App. ¢ .

Arrangement of answers and distractors in the item.

| In‘the mejority of four multiple choice type examin-
ations, the assumption iz held that completely naive subjeéts
will score twenty~five percent and that the correct?choices
'need only be ssecattered in such a way that the subjeet wili'ﬁot
diScern any particular pattern. However, Weitzman and McNamafa
(45), in a well controlled experimeht found that a position.
factor existed. The dlfflculty of the item was 51gn1flcantly
different according to the placement of the correct answer.
When the order of the choices is left to the whim of the test
construetor, a personal positioh preference.iS likely to re~
sult in a preponderance of the correct andwers falling iﬁ one
position; Moreover, the distractofs, tending to be written in

order of plausibility, will asisume a particular'pattern.

X Appreciation is expressed to Mr. G. Rogers and members of
his istaff for their time and many helpful suggestions offered
in the construection of many of the items.
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Mosier and Rice (26) suggest a method of randomizing not only
the correct choice but also the distractors in a five cechoice
«qquestion. <The present method used is a slight modification
to make it applicable to four multiple choiéeiquestions.

While construeting thquuestion, the cofrect
choice was always placed first with the distractors following.
The permutations for one, two, three and four, which have
twenty-four possible arrangements, were written in a systematie
and eyclic order. FEach permutation was then assigned a seg-
uence number of from one to twenty-four. Each permutationvwas
then assigned as its finagl position in the table the order in
whieh its seguence number ocecured among the last two figures of
a six place ldgarithm table (7). Since two hundred and four
gquestions were initially used, nine sets of permutationﬁ‘were'
made. <o avoid duplication of sequence, the following set was
begun where the preceding one was left off. This method ishow-
ed various advantages. <+here were no repititions or omissions
of ehoice nambérs for any item and every possible position of
both choice and distraetors were used before a dupliecation
oceured. Furthefmore, considerable time is isaved by the order
of all four choices being given :simultaneously. Laple 1 gives
the order of the correct answer and the distractors. In eaeh
case "1IM represents the correet answer and W2¥, 3% and MAM
the distractors.

(Table 1) _
This method therefore ensured adequate randomization of

answers and distractors.
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TABLE 1
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Th.
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8l.
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-84.
85.
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87.
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91.
92.
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9.
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4231
1324
3241
1234
4123
3124
2134
1423
4132
1432
4312
3421
2341
3412
1243
1342
2431
2314
4321
3412
2413
A321
3412
4132
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1243
1423
2431
2314
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3412
4123
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123.
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123.
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140.
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142,.
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147 L
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1234,

1324
2134
2431
4312
2314
3421
4132
3214
1432
2341
4213
3124
3241
4123
2143
4321
1342
1423
3412
1243

2413

3412
3214
4321
4132
3421
ANA
4312
RA31
3241
4213
4231
3124
4123
2314
1324
2134

1342

1432
1234
2341
2341
4321

1432

1234
2314

1511»0

155.
156.
157.
158.
159.
160.
161.
162.
123.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.

- 176.

177.
178.
179.
180.
181.
182.
183.
184.
185 -
186.
1870
188.
189.
190.
191.
193.
194.
195.
196.
197.
198.
199.

200.-

Aprangement of Correct Angwers and Distractors

3421
1324
4132
2413
4213
3124 .
3214
2143
4312
4213
1342
2431
2134
1243
3142
4123
3142
RAL3
1234
1243
4213
2431
3124
1342
1324
3142
1423
2314
L322
3241
2134
4132
4321
1432
3214
3421
R341
RLL3
A231
2413
R1A3
LR341
1243
4312
3412
3124
1324
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| TABLE l_(cont'd) '
48. 1324 99. 1243 150. 3241 201. 4213

49. 2143 100. 4231 151. 1423 202. 4123
50. 3214 101. 2413 152. 4123 203. 4231

51. 4213 102. 3412 153. 3421 204. 1342.
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6. The Wonderlic Personnel Test.

One of the major considerations in sstandardizing the
trade test was to determipe to what extent intelligence,
independént of experience, would effect an individual's
seore. Without this knowledge, the trade test ebuld béeome
an intelligenée test disguised in carpentering terminology.
The Wonderlic Personnel Test(App. D)was used to‘aScertain the
intelligence of the subjects uséd in the standardization
sample. it was selected because, besides being economiecal in
the time required to administer, it has been standardized
upon a large number of adults in business and industry. The
majority of intelligence tests are devéloped in educational
sitvations and may lack appliecability to adult industrial
circumstances.

The Wonderlié Personnel Test (64) is an abridgement
- of the Otis Self Administering Test of Mental Ability, Higher
Form. By an analysis of eight thousand Otis Tests, the authors
redueced the number‘of items and the administration time. The
items weré selected from the existing Otis examinations on a
three fold criterion. These were those items whiech 1. 4iff-
erentiated suceessful and unsuccessful industrial employees,
2. differentiate good and poor school reecords as indicated by
statistically significant differences between the upper and
lower twenty-five percenﬁ with respect to academic achievement
and 3. yielded satisfactory bi-serial co-efficients between

final total scores and pass or fail on the individual item.
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The authors report (47) reliability co-efficients of
between r= .82 and r= .94 by the test retest method and of
r= .88 to r= .94 by the split half method. The correlation
between the Wonderlic Personnel Test and the Otis;S.A. Higher
Form iss reported to be between r= .8l and r= .87. While these
correlations are spuriously high, since the items contained in.
the Wonderiie Pesonnel Test are part of the validating eriterion,
the remaining two ceriterion would :seem to represent adequate
safeguards.

The test-requires twelve minutes to administer and
contains fifty questions., Scores are interpreted in terms of
the total number of guestions correctly answered. A correction
is allowed on the scoring for the older age groups. An extra
three points are adﬁd, beginning at twenty-nine and inereasing
by regular increments to the age of sixty-nine.

The Wonderlic Personnel Test was administered to the
subjectss used as the sample and the scores obtained were

viewed as a measure of the intelligence‘of'the subjects.
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7. Deseription of the Sample.

The-test“was standardizéd upon a ériterion of
three groups. These were selected in order to represent varying
degrees of trade proficiency in carpentering. They were desig-
-nated as M"novice", Mapprentice! and "carpenter! groups. The
following definitions were @sed;

Mnovicel
- .a novice was defined as an individual=who had

no specific carpentry training although he may

have worked as..a helper or an unskilled labourer

in carpentry.

Mapprentice”

an apprentice was considered to be someone who
had received training courses in.carpentry or who
had worked at the trade in .a learner's capacitly
for a period of nbt more thén three yeak. The
British Columbia Department of Labour considers
four years on-the-job-training as the reguired
training period for gualification as a journey-
man carpenter. Some modification is-alloﬁed,
however, in the reguired apprenticeship time for
formal training courses taken. :Students who have
completed grade twelve in woodworking and carp—
entry at a technical school or who have completed
a six months woodworking course at the Dominion

sponsored Vocational Training Institute are
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allowed up to one and one half years eredit
on their apprenticeship time (63)

Tearpenterst!

a carpenter was defined as a man having three
~years or more carpentry experience and at
present engaged upon the work of a earpentering
nature. Satisfaction of the second gualification
was taken to indicate that the man had in fact

achieved the status of a skilled carpenter.

(b)_"novice" sample

.'-The noviece sample consisted of one hundred naVy
enlisted personnel stationed at H.M.C.S.Naden. When tested
they merebwaiting to receivedtraining courses of assorted
natures. They represented a heterogeneous group in so far as
interests and work experience were concerned. Twenty-two had
no previous work experience; sixteen had worked as trainees
or helpers in skilled mechanical trades; seven had been
employed in a elerical or sales capacity and fifty-five had
been engaged in wsemi-skilled or unskilled work. Ages, at last
birthday, ranged from iseventeen to twenty-eight with a mean
age of tweénty and a median of nineteen{ages at last bithday

were rounded to the nearest whole number of years) .

(c) ™apprenticeY:sample
Difficulty'wasvencountered in obtaining the apprentice
group and it was neecessary to draw subjects from various

sources. Eighty-one subjects were used in this category.
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Bighteen were enrolled in grade twelve at the Vaneouver
Technical School. They had all specialized in woodworking and
carpentry besides taking an active participation in the
construction of housing. Twenty-nine were enrolled at Trapp
Technieal School, New Westminster, and had all likewise
speeialized in woodworking and carpentry. Fifteen were recent
graduates from the Royal Canadian (Army) Engineers course

in carpentry at Chilliwack. The remaining nineteen were
engaged upon, and held trade groupings as carpenters with
the Canadian Armed Forces but had less than three years
experience at the trade. The ages of the total apprentice
group ranged from fifteen to forty-seven with a mean of
twent& and a median of eighteen.

(d) Mcarpenter" sample

The carpenter'!s group consisted of sixty-one enlisted
personnel in the armed foreces holding trade groupings as
carpenters, having more than three years experience at the
trade and currently engaged at the trade. The ages of the
carpenter!'s group ranged from twenty to forty—fiﬁe with a
mean and median age of thirty-one. Their experience at thg.
trade ranged from three yéars to twenty-five years with a:

mean of nine years and a :standard deviation of 4.97 years.
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8. Administration of the Tests.

- The testé'were administered in a .similar menner
to the various groups. The novice grogp,obtained<thfough the CO~:
operation of the Royal Canadian Navy, were tested on May 16th,
1949. Adeguate physiecal ssurroundings were obtained by the use
of a class room at H.M.C.S.Naden. Testing took place in two
sessionsy fifty subjeets being tested in the morning commencing
at nine o'eclock and fifty subjects being tested in the after-
noon commencing at two otelock. Sinece many of the isubjects had
been tested on a previoué occasion by the examinérs, it was
felt that a.fairly high degree of rapport and motivation had
been established. It is possible that this was further. facil-
itated by the faet that the testing répresented an excuse from
more arduous training duties.

_ The purpose of the test was explained to them
and the part that they would take was indicated. The Wonderiic
Personnel Test was then administered on a twelve minute time
1limit, and according to the instructions upon the title page.
The directions on the trade test were then read to the group
and they were asked to complete the personal data sheet
(App. E) prepared for novieces and eivilian apprentices. A
special emphasis was placed upon answering all the .questions
since an item analysis was intended. The subjects then proceeded
.to answer the trade test. The eariiest recorded time reguired
to completé the test was one hour.and ten minutes and the

lomgest time was two hours and fifty minutes. This procedure was
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repeated~for the afternoon group.

The same procedure was followed for the:apyrentice
group tested by the author. Testing with the teechnieal school
subjeets was conducteq in the class rooms of the respective
school and with the co—operation'of the school:&oodworking
and carpentry instruector.

Owing to the inability to obtain carpenters loeally,
arrangements were made for the Defence Research Board to
receive the test forms and to distribute them to the various
units in which carpenters were engaged. Appendix E indicates
the personal data sheet attached to tests whieh were to be
compieted by carpenter subjecets. Because of the diversity of
testing situations and the variety of examiners who would be
administering the tests an "instruection to the emaminers®
sheet was mailed with 9ach group of tests (A@p.G,) for the
guidance of examining officers in each unit. v

While it is likely thaf the uniformity of testing
- procedures may have suffered by this method of Mfarming" out
the tests, it seemed to have the advantage of avoiding answers
that would be purely loecal in nature and thus refleet a

regional bias.
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9. Raw Test Analysis.

The perSonai‘data sheets attached to the front of
each test was surveyed to ensure that each ssubject was adequatély
placed regarding Carpéntéring experience.Folur cases in the novice
group were removed because they had at one time been either
carpenter's apprentices or received training in the occupation.
This resuited in the noviece group consisting of ninety-six
subjécts. The sixty-three carpenters and eighty-one apprentices
were satisfactory from a definition standpoint. The total sample
consisted of two hundred and forty subjects.

The tests were then scored upon the basis of the total
number of correct responses. The total number of ceorrect
responses for each subject for the complete test was then
computed along with the percentage of each group correctly
answering each_item. Items‘upon'which the percentage of car-
penters successfully answering did not exceed the number of
novieces correctly answering were more closely analyzed for
errors in iscoring. Upon these items the individual responses
were determined‘in order to ascertain whether the groups diff-
ered significantly in theirvchoices of alternate responses.
Distributions baséd upon thectotal scores of individuals were
then compared. Fig. 1 gives a graphieal representation and _
Table 11 indicates the pertinent information regarding them.

(Table 11.)
In order to determine the reliability of the means

for the three groumps, the standard errors of the means were
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TABLE 11.
Distributions and.pertiﬁent data derived

from administration of 204 item test to
novices, apprentices and carpenters.

Score int. Carpenters Apprentices Novices.

159-155
154~150
149-145
144~140
139-135
134-130
129-125
124-120
119-115
114-110
109-105
104-100

99-95
- 94-90
89~85
8480
79~75
74-70
69-65
64-50
59-55
54~50
L9 ~45
kh~40
39-35
34-30
29-25
- 24-20
19-15
14-10
N =

Mean

. Ll
NHEFORURORNSONNY O HH

H=
HFAMVMOMMNOJO0-30OM~MWHOH

- ) .
HOWOMNVORNDOIOH MM

T 63 . : 31 - T 96
123.1 90.5 59.3

!
Standard Deviation=14.2 15.7 11.7
Standard error

of mean

Fidueial limits .05= 119.5-126.7
Fidueial limits .01 118.3-127.9

1.81 1.75 1.20

Conmb.

e
OO0 s OB I MO0 O H -

87.0-94.0 56.9-61.7
85.9-95.1 56.1-62.5
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computed using the formula
g- (16,p.189)

| v-2

The. standard error of the differences. between the means for

Ty =

the three groups were also computed using the formula isuggested

by Garrett for use when dealing with different groups

—- 296, Pe 2
g D__ “ <r;2 M1 + q__.z MQ. ( .16) 9)

Critieal ratios were determined by dividing the differences

between the respective means of the groups by the standard

error of the differences between the means. .fhe results are

tabulated in Tablé_III:g‘
Table 1LL

These "t" values indicate the probability that
obtained mean values for the three groups could oecur on the
basis of echanee variations in the selection of the samples.

In all cases, by reference to probability table, they indicated
that a significant difference did exist well beyond the point
at which dhance faetors would account for the obtained distri-
butions. ¥rom these data the test seemed to indieate enough
diseriminatory power © warrant further investigation.

10.
Item analysis of raw test.

The main purpose of the item analysis was to reject
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Table 111

Determination of "t¥ values

T M < by  pire."t"(RLLR)
carpenters 1.8l earpenters-apprentice 2.52 32.6 12.98 Dy

apprentices 1.75 apprentiees-novice R.12 30.7 14.48

novieces 1.20 ecarpenters-novices 2.17 63.8 29.40
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those items that failed to differentiate between various leveis
of trade profieiency and in this way increase the diseriminat-
ory power of the test. A practical advantage is the reduetion
in length of the exam without loss of efficaey.

The most common methods of item analysis express a
relationship between a dichotomous item variable (eg pasé—fail)
and multiple eategories or a continuous eriterion. This usua-
ily takes the form of a correlation co-efficient. <Yhe eriterion
may be either internal, that is the test scores themselves, or
an externally determined criterion. The former method can sel-
dom be defended if some external eriterion is obtainable: it's
use tends to seleect items which measure what the test measurés
as a whole and while it may inérease»the internal consistency
of the test, it does not necessarily inerease the test validity.
It may, on the eontrary, decrease the test validity. The most
common forms of item analysis against an external criterion
are biserial r, point biserial r and tetrachoric r. In all of
these measures the assumption is made that either the eriterion
or the test variable, although it may be arbitrarily categoriz-
ed, is fundamentally a continuum normally distributed. 1n the
case of the present data sueh an assumption appears untenable.

Item analysis is primarily dependent upon two v
factors; item difficulty and item diserimination. The,method
of item analysis employed in this study, while not demonstrat-
ing the statistieal refinements of more elaborate devices, re-

cognizes both these elements. It also has the advantage of
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econonmy of time; a necessary practical econsideration in any
proposed wide-range testing situation.

Using the data available from Table IV_ , which
gives the pereentage of correet responses for each item by

groups, the sstandard errors of the percentages,

b a \l_sﬂ__ | ('2§ p.227)

the standard errors of the differences between the percentages

for eaech group

TPh = [ = >
\]@ A A (%6,p.219)

' Garrett
and the differences in percentages between the groups were de-
termined. irom these date "t" ratios (%;%i%)'were determined
for each item. These values are shbwn in Table 1V for adjac—
ent groups.

An item in order to be seleected had to meet two
requirements. The first of these was that a eritiecal ratio
indiéating a significant difference at the one_percent level of
confidence or better be obtained between either the carpenters
and ap@mentices or the apprentices andrmovices. The second.re-
gquirement was that the percéntage of novices answering the
guestion correctly did not exceed fifty percent, and. that the
percentage of carpentersjénswering an item correctly should
not be less than fifty percent.

One hundred items were then selected, this number

being decided upon arbitrarily in order to faeilitate computat—
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Table 1V

Percentage of'group‘passing item and the "t" ratios
between adjacent groups for each of 204 items.

Item No. Percentage of m gl PathS(—lii—L)
_items passed between
Novice “pprentice Carpenter nov.-app. apD.—-Carp.
1 27 59 92 £.50 . 5.08
2 42 66 , 75 3.29 .18
3 26 27 60 Aelb L 4.18
4 49 T4 94 3.5% "3.51
5 72 90 95 3.18 1.16
6 53 42 41 =le20 = .12
7 36 48 86 1.62 5.28
8 L8 61 g6 1.76 . 3.59
9 22 31 66 1.35 4oL3
10 28 44 64 2.26 2.4k
11 12 14 30 -39 2.32
12 24 28 68 .60 7.79
13 - 23 23 49 .00 3.33
14 b, 44, 64 -00 2.4,
15 35 23 29 -1.79 .81
16 5 . 0 2 - =R.27 1.00
17 49 56 54 1.60 ~ R4
18 27 77 4.90 6.94
19 29 L6 86 2.36 5.71
20 13 28 65 2.50 474
21 21 56 76 5.07 2.60
22 25 26 73 .15 6.35
23 18 52 70 3.58 3.50
R A 94 90 8.77 - <87
25 Rk 21 .19 — 47 - 40
26 33 62 95 4.03 550
27 76 90 97 255 1.79
28 16 32 73 2.50 5.39
29 16 7 Rh - =1.91 279
20 20 R3 33 1.48 1.48
31 8 10 30 A0 2.98
32 69 85 98 2.58 . 3.02
33 31 56 83 3.33 3.60
34 35 8L 90 7.78 1.09
35 21 25 ‘ 22 .63 - o2
36 38 9% 98 10.00 1.25
37 20 22 217 33 .69 |
38 : 6 25 68 3.52 5.66
39 6 26 51 3.70 - 3.12
40 2 27 52 5.21 3.12
41 7 12 10 1.14 - .37
42 36 49 75 1.76 3.33

43 39 - 43 62 54 2.43



(Table iv continued)

4l
45
16
47
48
49
50
51
52
53

54
55

56

57

58
59
60
61
62
63

6,

65
66

60
76
42
12
59
81
15
40
R4
20
30
L7
38

61
92
54
12
79
90
19
37
54

26

57
43
73
70
63
87
74
43

30

R2

54

32
51

54
91
40
14,
87

27

L4

21
22

68
49
48
62
24

27

74
17

43
74

25

Al
33

~53~
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96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

123

124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

22

20
58

35
28
41
23
17
36
36
A7
30
29
27
29

3
38

20

33
15

45

16
42

1,,6
7

32
30
18
30
4
8

éO
3
19
27
22
31
30
21
40
21

36
24
g

32
46
60
35
29
60
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148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
16}
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

182

183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

18 38
41 Al
37- 24
11 58
26 16
32 32
41 33
55 T4
60 72
37 51
54 77
23 15
29 37
37 69
35 33
57 57
16 11
28 37
28 36
15 25
23 24
28 32
37 40
31 31
15 16
26 50
34 FAR
14 %2
25 63
9 15
32 54
not scored
8 18
8 5
13 20
48 65
37 83
29 85
38 32
39 LA
42 L
32 49
14 246
13 15
23 36
14 41
35 58
17 11
9 R5
R 29
23 25
10 8

55—~

3.00
.40

- 1.74
7.40
~1.65
.00
-1.10
270
1.70
1.88
3.33
"l v37
1.12
4249
- .28
.00
- 098
1.27
l.14
1.64
.16
.58

A1
.00
-l4

3.37
.96
429
5.48
1.22
3.01
.00
1.96
- .82
.34,
2.31
7.12
9.19

67
- 031
.33
4.88
.38
1.90
4.15
3-1!
-1.1
2+50
29
31
59

1.92
5.56
27
1.24
2.92
- .70
L.75
.56
3.79
2.65
2.59
~1.07
- .63
- 051
2.82
Re'T7
1.96
"’3032
2.19
=245
3.05
61
-2.09
5.37
1.85
1.21
~-2.08
24
R.97
1.07

.00
1.29

00 .

Le84
-1.34

2.15
1.34
3.35
2.58
3.00
.00
1.69
2.14
2,44
1.12
6.05
5.15
3.41
3.75
.63
1.55
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200
201
202
203
204

27

31
14
12
18

34

32

11
31
34

—56—

89

26

10
69
59

1.01

.14
- .61
3.11

R.Ah

8.37
<79
20

4.89

3 008
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ion. Yor-clarity the percentage of each group passing the item
and the critical ratios between adjacent groups are summarized

in Table ¥. .
(Table V)

Ten of the selected items did not meet the gualifications; five
were not passed by the required number and five did not yield
satisfactory eritiecal ratios. Question 179" was not marked
because of poor presentation due to mimeographing errons%,‘rhe
lowest "t' ratio used, however was 2.4%4 for question "194".
The average "t" ratio for the items selected between carpenters
and ppprentices was 3.61 and between apprentices and novieces

it was also 3.61l.

Ihe tests were then rescored upon the basis of the
one hundred selected items. <The total iscores were considered
to be the arithmetical sum of the nunber of items correetly
answered. Many methods exist for correcting isecores to allow’
for chance or of weighting the individual in regard to their
diagnostie value. One of the most eommon procedures employed
to eorrect for chance in multiple choice items is the appli-
cation of the formula

w
Pe = R~ n-1 (41, p-234 )
R-W-0

Two conditions are implied by the use of this formula. These

are that (a) the subjeets echoice of an incorrect item is based
upon'an absence of information, and secondly (b), that all the
choices are equally attractive and have the ssame "pulling

Powert. It seems unlikely that these conditions ean be
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adeguately met with the present data. In many cases different
welghts or iscore values are given to items depending upon their
diagnostic worth. IShouse‘(BS), in a comparative study of diff-
erent methods of seoring, concluded that counting the total
number of correect items was as effective as any. Odell (27)
investigating the effect of weighting items concluded that
there is so little to be gained by ﬁnequally weighting the
elements that it is not worth the labour involved.“ Goodenough
(17) in a more recent publication onvtesting, conecurs thét
little is to be gained from differential weighting and that it
seldom justified the labour involved. *he points out, however,
that subjecti?e weighting is present in any test by the select~
ion of the area to be tested and ﬁhe importance to be attached
to these areas. |

For these reasons, and because of the increased
complexity of marking involved, with the accompanying loss of
reliability, the sscoring was resfricted to the total number of
items correctly answered. An added consideration was the fact
that, while in its present experimental form, the test seores

would appear to be more meaningful in raw form.
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Table ¥
Percentage of group passing item and "t" ratios between
adjaecent groups for 100 selected items.

e ratios ( lef% )

TD%
Percentage -
Item Number passing item
on raw test carp. app. noviee app-novice app-carpenter
1 92 59 27 A5 5.08
2 75 66 42 3.29 1.18
3 60 R7 26 15 4.18
4 94 T4 49 3.57 3.51
7 86 A8 36 1.62 5.38
8 86 61 48 1.76 3.59
9 66 31 22 1.35 Lo43
12 68 28 A .60 . 7.79
13 49 .23 23 .00 3.33
18 77 27 2 4.90 6.94
19 86 46 29 2.36 5.71
20 65 R8 13 2.50 4 74
Rl 76 56 21 5.07 2.60
22 73 26 25 .15 6.35
R3 70 42 18 3.58 350
2 90 94 L4 8.77 = .87
2 95 62 33 4.03 5.50
28 73 32 16 2.50 5.39
32 98 &5 69 R.58 3.02
33 » 83 56 31 3.33 T 3.60
34 - 90 84 35 7.78 1.09
36 98 9% 38 10.00 ‘ 1.25
38 68 25 6 3.52 5.66
39 5. 26 6 3.70 3.12
40 52 27 2 5.21 3.12
2 B2 75 A9 36 1.76 3.33
L4 94 61 60 .13 5.41
52 87 54 R4 . 425 - hs73
53 94 70 20 7.66 3.20
55 95 57 A7 1.323 6.02
57 4 95 73 55 2.5 3.90
58 97 70 63 .99 L .89
59 68 63 38 3.46 .63
60 90 87 48 6.17 .56
61 72 T4 27 7.08 - W27
63 81 46 32 1.¢1 472
65 56 22 9 2.39 .38
66 92 54 43 1.47 5.84
67 65 49 27 3.07 1.95
69 75 51 18 4.86 3.08
70 62 51 14 Lo1lk 2.68
72 92 91 21 13.38 <23
73 54 40 15 3.82 1.69
75 95 817 40 7.54 1.72

76 57 27 17 1.60 A 3.77
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87
90
%4
96
99
100
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104
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110 -
114
115
118
11

120

121
12
125
126
129
1.31
1.32
1.24
1035
1,38
14
142
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145
148
149
151
157
158
171
173
176
182
184
185
190
192
194
196
197
200
203
204
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w4

1. Analysis of Test Scores Based Upon 100 Selected Items.
| The final distributions obtained fof the three
groups When.the testis were marked upon the basis of the éelect-
ed items were determined. <These distributions along with their
means or, in this case, the average percentage correet, and the
standard deviations are tabulated 1n'Table Vl. A graphical
distribution is given for comparlson with the original distri-
bution. (figure 11 )
(Table V1)
The standard errons.éf the means, the $andard errors

of the differences between the means and the eritical ratios
were determined as upon the original iseoring anq are presented

in Table VIil.
S (Table v11)

ih “t" ratlos indicated in Table V1l are well beyond
that which may be accepted as indicating a dlfference in per-
formance beyond that which could be attributed to chance. They
would indicate pronounced differences between each of the three
groups. ‘$hortening the test by more than one half did not re-
duce its disciriminatory value..

Ine standard deviations of the two forms and of the
groups were compared by the means of the co-efficient of vari-
ation. <This permits comparison of the standard deviations of
the groups allowing for differences in eentral tendency. It is

expressed by the formula
Vv - _100 X <« (‘16 p. 65)
- M
The use of this formula implies an absolute zero point but
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Uistributions and derived data obtained from analysis of 100
iselected items.

Cumulative
Scores Carpenters Apprentices Novrices Frequence

94-92
91-89
88-86
85-83
- 82-80
79-T77
76-74
73-71
70-68
67-65
64-~62
61-59
58-56
55-53
52-50
4947
4644,
43-41
40=38
37835
34-32
31-29 : 16
R8-26 20
R5-23 14
22-20 11
19-17 4
16-14 » 0
13-11 0
10~ 8 1

=

H NN 0 0N 330N
I WM OO0 - A OV-I\0 -3 O R

O OWNOd I O
e
P

WARNC-II-I3nN-GanmgwisdNE o

N
o+

el -
Loobw& hb)

Lotals 63 : 81 96 240

méaHS' 78.58 52.72 29.68
standard dev 8.8% 13.68 7.35
M 1.13 1.53 .75

Fidueial limits .05 76.32-80.84 A49.66-55.78 28.18-31.18
Fiducial limits .01 75.76-81.40 48.90-56.54 R781e31.55
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Lable V11

Determination of "t" ratios between adjacent groups for 100
item test.

<M <Dm = - " Diff Mglratios (= Diff
Carpenters 1.13 1.90 carp-app. R5.86 13.61 D
Apprentices 1.53 1.70 appe.-nov. 23.04 13.55

Novieces .75 1.39 nov.-carp. 48.90 35.18
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it's use here is ermissable isinece comparisons are being made of

variabilities upon the same scale. fable V11l presents the
comparable variability of the groups.
('I.‘able- v111)

From Table V111 the conclusion ecould be drawn that
the item'analysis increased the relative variahlity in both the
apprenﬁice and novice range, but that a islight decrease result-
ed in the carpenter's range. The variability was largest in the
apprentice group. <Lhis could be accounted for by the wide
diversity of range comprising this group and is as would be
expected. The carpenter's group yielded the smallest varia-
bility and reflects the éelective process which no doubt effeet-
ed the sample previous to testing. The 100 item test is in-

cluded in Appendix H.
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Table V111

Comparison of variability of the groups on 204 and 100

item tests.

204 ditem test

mean SaDe V.
Carpenters 123.1 14.25 11.57

Apprentices 90.% 15.7 17.35
Noviees 59.2 11.7 19.73

100 item test

mean S.D. V.
78.58 8.88 11.3

52.72 13.68 25.95
29.68 7.35 24.76
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12. Reliability of Test.

Meaning of reliabilitye.

An important attribute of any test is its reliability.
Considerable confusion exists regarding the precise meaning of
reliability. Otis (28) defines the reliability of a test as
'meaning the amount of agreement between the results ssecured
from two or more applications of a test. ©Sandiford (31) ex-
presses reliabiiity as meaning the accuraey withwhich a test
measures whatever it does measure. Jackson and Ferguson (20)
suggesﬁ that reliability really expresses two meanings which
are not adequately indicated by the blanket term of reliabil-
’ity. ihey express the opinion that two separate measures
should be employed; as absolute and a relative value. In this
way they suggest the&:§é.of the reliability co-efficient as a
measure of the relative éécuracy of measurement and the standard
“error of measurement as tge abéolute value. Both of these
would sseem ta have value in the deseription of a mpsychological

measuring instrument.

“eliability co-efficient.

N The'réliability co-efficient of a test is the co-
rrelation between succesive seores upon the same test. YThe re-
liability co-efficients reported in this study were derived
by the split-half method increased by theiﬁgearmaneBrown fofmu—
la to allow for a test twice the length; ‘he co-efficient is
derived from correlating, for each subject, the total number

of odd items with the total number of even items correctly
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answered on a single administration of the test. This is
vactually Splitting the test into two component parts and
treating the parts as being eguivalent. <he correlation co-
efficient iis then increased to allow for the result that'would
have been obtained if the test had been twice as long. The
assumbtion of equivalence of parts involves the consideration
that they have eguality of diffieculty and standard deviations.
Reliability co-efficients derived by this method tend to be
higher than those obtained by other methods (21) but there is
- the advantage of eliminating subjeet variability sinece chance
factors are more likely to influence both parts equally in a
single administration:than they are when two sseparate forms
are administered. The basiec premise in correlating the two
seections is then, that each part is equivalent. This means
that they must not differ significantly in standard deviations
and diffieulty from that whieh could be expected on a chance
basis (20). In order to determine this, the standard deviat-
ions and the difficulty of each section for eaeh group and

for the total group were computed. <*he sstandard error of each

standard deviation were determined. q
Q- = J 7 .
= 7 (16;p.194)
VA1)

and the standard error of the difference between the standard
deviations obtained allowing a correction for the correlation

between the two parts.

Tp_ N+t -2k, o6, (16,0215
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Mt ratios were then determined by the use of formula

! 1 —_ A 25
t" ratio = D (1%, p.203)
S Dg- Garrett.

By the use of statistieal tables (i6,p.190) it was
then possible to determine the likelihood that the two parts
were isignificantly different in these two respects. _The same
procedure was employed to determine the équivalence in terms.
of difficulty; a correction again being applied to take into
consideration the correlation between the parts. Lable 1X
and Table Z_present data regarding equivalenecy bf difficuity
and standafd deviation respectively.

gTable lxg
Table X

Lhis would indicate that the two isections would not
differ signifieantly in difficulty in any of the groups. <he
standérd deviations do differ wgignificantly at the five per-
cent level for the total range and at the one percent level
for the novice range. WNoting the distribution of thé novice
range, it iseems :gquite possible that the lepto-kurtic distri-
butioﬁ of seores would invalidate this procedure within this
range. For both the apprentice and the earpenter ranges the
test could be considered eguivalent, and the use of the split-
half method of determining reliability would seem justified.

Kelley (22) points out that the reliability of a test
will depend upon the variability of the group. <Thus the inter-
pretation of the reliability co~efficient will depend upon the

group from which it is derived.



Table 1X

Comparison of PViffieulty of odd vis even seetions of test. -
. : 1! s
Odd Byen r ap D ad.. g;ffr%tlo chances in 100
oe odd even p 'ET’;“ '
Carpenters  .3853 .3943 .65 .0613  .0616. .0090 = .0659 “.13% 56
Apprentices = .2497 .2602 .79 .048 049  .0105  .0435 .24 60
Noviees .1335 .1531 .57 .034 .037 L0196 .04l .478 68
Total group  .2390 .2518 .93 .029 .030  .0128  .0104 1523 89
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Comparison of Standard peviations of odd vis even seetions of test.
TEY ratio

] T 5 o (Diff %)

. Odd ven Toe odd even Tde "D %

Carpenters 4.78 4.7 65 W43 oA 04 46 -.087

Apprentices 6.94 7.22 19 545 <567 .28 48 .59

Noviees 3.72 L.58 .57 268 -329 .86 35 2.4

Total range 11.05 11.52 .93 .505 2526 A7 253 1.86

chanees in 100
53

72

99

96

...OL_
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‘Table Zi gives the correlations between the two halves of the

| (Lable X1)

test for each group and for the total group on both the raw test
and the test €omposed of the selected items. These correl-
ations have been corrected by the Spearman-Browvn formula to
allow for a test of twice théilengfhm

| <X rL7%

11 = — (T4 p. 390)
"1 XA Garrett

d. e
= 77

r

‘he apprentice group yielded the highest reliability
co-effiecient in the group ranges. The facts that the diffi-
culty is most nearly at the fifty percent level in this group
and that the group consists of a wider range, would be con-
tributory factors. In both the earpenter and particularly the
noviee group, the pesked distributions would reduce the co-
efficients. <he reliability for the total range would compare
favourably with other tests of this nature. This information
would also prove of value were later users of the st to con-
template breaking the tést into two seetions.

Standard error of measurement.

In determining the reliability of the iscores in absolute
terms, the standard error of measurement was used. <This is an
estimate of the amount by whieh an obtained iscore deviates from

the individual's true score. It is expressed by the formula

ae =1 -3 (16,7.392)

Ag is indicated in the above formula, the istandard error of
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Tabel ii

Correlation between number of odd and even items correetly
answered for 204 and 100 item tests.

204 item test 100 item test

r : %E° r CB.E.

xy Txy T1l1 S Tyxy Txy Tl
Carpenters .70 x.06 .82 65 %, 07 .79
Apprentices,gp X-03 .90 .79 X.04 .88
Novieces 40 %.09 .68 ' 57X o7 | .73
Total .93 X.009 .96 .93 X 009 .96
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measurement is dependent upon the standard error and the re-
liability of the group to which it is applied and the isame
caution must be exercised in its interpretation as in the re-~
liability co-effiecient. Table X1l indieates the standard

error of measurement within the various ranges.

(Table X11)
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Table X11

Standard error of measurement for 3 groups.

' e
Carpenters 407

Apprentices  4.73

Novices 3.81
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13. Belationship RBetween lest Scores and Qther Variables.

Intelligence.ﬁf

Inteiliéence test scores, as measured by the Wonderlie
Personnel Test, were analyzed to determine the influence of
intelligence upon the trade test secores. If conditions had
permitted, it would have been preferable to control the intelli-
gence variable by eguating the groups in this regard. Owing to
the restrieted sample available, it was necessary to use all. the

abailable subjects and later statistically estimate the influ-

ence of intelligence upon the test secores. Table X111l gives
the distributions obtained for the three groups and-pertinent
‘information pertaining to then.

(Table X111)
Produet moment correlations were computed between intelligence
and trade test ssecores on the 100 item test for each of the
groups and for the total group. <+his information is given in

~———nro

Table

£

(Table X1V)

As would be expected, in the total range the correlat-
ion was negligible. In the individual groups where other vari-
ables would be more equivalent, larger correlations were obtain-
ed and would indiecate that intelligence test iscores were sig-—
nif¥iecantly positively correlated with trade test scores. The
greater variability in the carpenter group would be instrument-
al in allowing higher correlations. That higher intelligence
test :scores would accompany higher trade test :scores iis :shown

by Table XV.



Distribution of iscores on Wonderlic for three groups and
pertinent data.

Seores F carps. F app. F novices F total
41— 40 1 1
39— 38 1 1
37— 36 1 0] 1
35~ 34 1 0 0 1
33- 32 2 3 1 6
31 -30 2 3 3 8
29~ 28 3 L 6 13
27—~ 26 1 2 8 11
25~ 24 6 13 12 31
2R3~ 22 4 8 6 18
21— 20 3 13 10 26
19- 18 4 7 10 21
17- 16 7 6 9 22
15— 1% A A 14 22
13- 12 5 3 7 15
11- 10 1 3 8 12
9+ 8 3 3 0 6
7= 6 3 1 0 4
5- 4 1 1 0 2
N 50 75 96 221
Mean 19.4 20.82 Rh.11 20.38
S.D. 754 6.54 6.16 6.78

v 39.4 31.4 25.5 33.3


http://24.ll
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Table X1V

Correlations between Wonderlie and Trade Test Scores.

r S.B. N t value (76,5.299)
Xy Txy
Carpenters A2 X.12 50 beyond-1 % level
Apprentices .23 X.05 75 beyond 5 % level
Novieces .35 X 09 96 beyond 1 % level

Total .07 X.07 221 not signifiecant



~78~.
Table XV

Average trade test iseores obtained by various levels on

Wonderlie Personnel Test.

Wonderlie Scores
Less than 10
10-15
16%21
22217

more than 27

Trade Test Scores.
71
6.4
76
794
8l.5

10
14
11
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in which the average trade test scores were determined for
various levels of attainment on the Wonderlie Personnel Test i
within the carpenter group. (Table XV)

While the above table makes no allowance for the
variability within the group and small numbers of ssubjectis are
represented,it would indicate isuggestive differences; particu-~

larly at the two extremes. Fig. 3 indicates. the distributions.

Experience.

N The produet moment correlation between experience and
trade test seores was r - .13 with a standard error of & _[13.
Thiis would indicate a negligible repationship. ’Average trade
test scores for various amounts of experience are given in

Table X¥l.
(Table XV1)

While table XV1 again ssuffers the disadvantage of in-
adequate sampling and information on variability, it would
suggest thid a negligible relationship exists up to the last
cétegory. A produet moment correlation ofir;§.09'was'obtained
bbween experience and Wonderlic scores. |

In order to obtain :some iﬁdication of the relationship
existing between test iseores and experience with the variable
of intelligence held constant, a partial co-efficient was com-
luted by the use of the formula

r = Tl2 - ri3Tps

- =
ﬁ-r 13 “l-—r 23

(16, P-416 )



~80~

LIable XV1

Average trade test sscores on 100 item test for various

amounts of experience.

Years of experience
less than 5
6~-10
11.15

more than .20

Trade test average seores
78
77.7
76.3
84.6

20

19
16
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The resultant co-efficient was r = .18 with a standard error
of ¥ .12. This would suggest a negligible relationship be-
tween trade test scores and experience. <The correlation
teehnique is not entirely adeqguate for the data, however owing
to the fact that the majority of the carpenters fell within a
range of not more than eight years experience. This rgﬁwhted
in an inadequate sampling of the area and a high degree of
skewing in the distribution. The relationship between trade
test scores and Wonderlie scores, and between age and trade
test are given graphiecally in Figure 4. éverage seores in
both the trade test and Wonderlic test were computed for each
age category. These were then wexpressed in sstandard deviation
units. Figure 4. would suggest fhat the lack of relationship
between increased years of experience and inecreased trade test
seores could be accounted for by decreasing intelligence. Thus
experience could act as a compensatory factor. |
Age.

o Ine groups differed widely in their ages. Modal ages
for carpenters, apprentices and novices were 32, 17 and 18
Pespectively. A product moment correlation between age and

—

trade test scores within the notice range was r = .16 X .10.

the age range was 17 to 28.. This would not indicate a
significant relationship between age and trade test iscores

within this rahge.

Egueation.

The influence of education upon trade test scores was

investigated. Within the carpentert!s range a product moment

correlation of T = .12 with a standard error of £ 13 ya«
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obtained. 'Table Xiii presents the average tradeytest iseores
for various levels of education. This table would indiecate
that carpenters with more education tended to obtain higher

trade test iscores.
(Fable XV11)
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Tablexvll

Average trade test secores on 100 item test for various
levels of education. ' '

Last Grade Completed Average Trade Test Score
Less than grade 8 76.37

grade 8 76 .95
Jr. High Sehool (9-10) ' 79.32

Sr. High Sehool 80.80
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14. Validity _ T

The validity of a test may be defined as the efficiency
with which it measures what it attempts to measure. It is
thus a relative measure. The validity of the majority of tests
is reported as a correlation eo-efficient between test scores
and an external criterionAof'What the test purports to mea§ure.
The data presented in Table'ii: ( page 62) and Table V1L _
( page 63) would appear to be more meaningful in the present

——

study than a single validity cgo-efficient. In Table ¥

—T— 3

the distributions of carpenters, apprentices and novices over-
lap but as indicated in Tgblefiii the means of the distributions,
yielding "t" ratios of 13.61 between apprentices and cearpenters,
13.55 between ap@rentices and novieces and 35.18 between novices
and carpenters, would indicate a very high degree of statistical
probability that the obtained means are progressively signif-
iéantly different. Table XX_ .(page 89) is also presented as a
measure of the tests validity for the purpose of differentiating
between carpenters and apprentices. Considering the faet that
the apprentiece group représented a wide range of talent and many
of the subjects classified in this group may well have achieved
a high degree of carpentry skill it would appear that the test
had a relatively high degree of validity for the purpose of
differentiating subjects into carpenter, apprentice and novice

groups.
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15. Norms, Interpretative Data and Critieal Scores.

The principal purpose for administering the test is to
provide deseriptive data regarding the individual. In this
respect it was deemed advisabie to present‘interpretation of
test scores in terms of comparability and funetion. Laple
XV1ll presents the deeile norms for the three groups.

(Table XV111)

The overlapping of the distributions present diffi-
culties in the isetting of the eritiecal scores.

A useful method presented by Thorndike (41,p.328)
whieh involves the concept of cost and utility. <hus the
critical score for the selection of a particular group will be
dependent upon the supply and demand, and can be adjusted to
meet. the isituation. Table XIX and figure 5. demonstrate the
effectiveness of various critieal scores in terms of cost and
utility. Thus, selecting carpénters by means of a eritieal
seore of 68 on the trade test would result in a cost or reject-
ion of 9.5%_of capable carpenters but a utility or rejection
of 86.4% of semi-trained carpenters. If the demand exceeds
the}suppiy'and it is necessary to reduce cosﬁs completely,

a eritical score of 56 would reject no carpenters but would
still rejeet 58% of the apprentice group.

Attitude of Testees.

An important factor in a test of this nature is the
attitude with which it is approached by the testee. No re-
liable data is available regarding the carpenter's attitude

toward this test. In a few cases however, the examiner had asked
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Table XV11l

Deeile scores on 100 item trade test for carpenters,
apprentices and noviees. -

Decile Carpenters “pprentices Novieces Decile

89 70 38
2 817 65 35 2
3 84 60 32 3
4 81 56 30 4
5 79 50 | 28 5
6 76 46 27 6
7 72 42 25 7
8 70 | 39 - 23 8
9 68 35 21 9
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the subjects to place comments upon the test. In all report-
ed cases, these were positive and would indicate that the
subjects felt that the test'was practical. Most of the comments
suggested that the subjeet was ﬁot acquainted with this or that
particular seetion of the test and that they would like ot have
an opportunity to obtain more training. In no case was an
antagoniistic remark placed on the test folder and the general

opinion expressed was that it represented a thorough test.
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Table X1X
Effeetiveness of selection by trade test.

Cost of iselecting carpenters, in terms of carpenters rejeected,
compared with ftility, in terms of apprentices rejected.

: Cost Utility
Minimum test score Percent earpenters Percentage apprentlces
to qualify - rejected regected
95 100.00 100.00
92 96.8 100.00
89 87.3 100.00
86 76.2 100.00
83 65.1 98.8
80 50.8 98.8
77 : £1.3 ' 97.4
74 _ 34.9 95.1
71 CRR.2 90.1
68 9.5 86.4
65 6.3 77.7
62 4.8 71.6
59 1.6 S 66.7

56 0.0 58.0 g
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16..Conclusions.

Many improvements could have been made to this
study, but the availability'bf time and subjectS'were_restrict-
ive factors. The lack of a re-administration of the sselected
items and an eﬁaluation of the validity of the presented no ms
in terms of their performance would represent an inadeqﬁacy
tha would merit correction before the test was used. +he
present date would iseem to indieate certaion conclusions, how-
ever. <These are;

1. “hat ‘the secores based upon selected items
diseriminate with reasonable validity between
novV¥ices, apprentices and carpenters.

iz. On the assumption that the progressive diff-
erences from novice to apprentice to earpenter
represent increasing dégrees of trade competence.
Lhis characteristic of the test to signifieently
diseriminate between these groups is evidence of
validity.

3. hat the reliability co-efficients of the test
as determined by the split ﬁalf method and in-
ereased by the gSpearman Brown formula are compar-—
able to isimilar tests of this type.

4. *hat secores on the test wshow a statistieally
significant but relatively low correlation with
intelligence as measured by the Wonderlic Personnel

Test but that education, age and experience had
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negligible relationship to test scores.
5. that the method of test construction used in this
study yeelds satisfactory résulbs and could be ex-
tended to the development of similar tests for
other traits.
In view of these conclusion$nrand recognizing the aforementioned
considerations, the test would appear to meet the required
specifications.and represent a useful adjunect in the prelim-—

inary screening of trade candidates.
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17. Suggestions for Further Researeh.

- DQring the progégs of the test development and from
the resultant data further investigations were ssuggested.
These would include:

1. the iﬁestigatioﬁ of the relationship between test
seordés and levels of trade proficiency within the
novice, apprentice and carpenter groups.

2. Owing to the tendeney for speecilalization within
the skilled trades, it would appear that a test com—
posed of sub-tests pertaining to the larger branches
of sspecialization would have a diagnostic value
which would be most useful in assessing individuals
in felationship to a speeific task.

3. if positive indieations were obtained in the
ff%t:suggested investigation, it would seem to in-
crease the wnossibilites in an investigation of
achievement tests as predictors of aptitude.

L. the determination of the influence of .the time

fator in the test performance
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-APPENDIX A

CanadianAArmy trade description of reguired duties and ex—

peeted tneoretlcal and pTactlcal knowledge for the trade of

carpenter.

Dutles of the

Carpenter.
Trade name.

Groups 1 and 2.

trade.

(a)
(b)
(e)
(a)
(e)
()
(g)

(h)

(1)
(3)

Group 1.

Construect, repair and alter all types of wood
struectures and eguipment.

Install, maintain and alter the interior and
exterior wood work of concrete, steel and
masonry buildings.
Construct formwork for concrete.
Fit builders hardware.

o s a . .
Erect scaffolding and stging.
Make crates for stores and equipment.
Opperate and maintain simple woodwoking machin-
ery :such as :small table :saws, jointers, planers,
hand wsaws, jigsaws and lathes.
Do bench work involving making and repairing
boxes, shelving bins, plain furniture and other
work normally done in a small woodworkingshop.

Lay out work from sketeches and blueprints.

Estimate materials for é%gﬂntry wor& from blue-
prints or sketches.

Theoretical trade knowledge.

(a)

(o)

Be thoroughly fmlllar with the names of the
tools in a standard carpenters' chest, and be
able to desceribe their uses.

K, n s s
Have a woring knowledge of the characteristies
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App. A (cont'qd)

(e)

(d)

and uses of commereial woods.

Have a good knowledge of the names, sizes, grades
and uses of the rough and finished lumber.

Make dimensioned sketches of simple struetures
and eguipments.

Praetical trade knowledge.

(2)
(v)
(e)
(a)
(e)
(1)
(g)
(h)

Group 1l.

Demonstrate in a workmenlike manner the use and
care of the tools earried in a standard carpen-
ter's kit.

Do simple beneh work involving mortise and tenon,
dovetdal, plough and tongue and other simple
Joints and splices; gluing, bending.

Practical and correet use of hardware including
naiks, screws, hasps, hinges, locks, brackets,
handles etec.

Make packing cases and crates}

Erect gaffolding and staging for the various
building trades.

Serape and :sand wood floors.
Lay felt roofing, wooden and composition shingles.

Carry out simple frame construetion, alterations
and repairs from isketehes and dimensions.

Theoretical trade knowledge.

(a)

(b)

(e)

Have a good knowledge of the principles involved
in the framing of walls, rafteld, stairs,
partitions, doors and window openings, roof
trusses and concrete formwork.

lieke detailed working sketches from plans or
given measurements.

Make up billis of materials for earpentry work
from blueprints or measurements.
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App. A (cont'd)

Practical trade knowledge.

(a)
(b)

(e)

(d)

Use and maintain with :=skill all earpenters!
tools. : :

Opperate and maintain isimple woodworking machines,
band saws, bench isaws, jointers and lathes.

Lay out with a ssteel square the followings

istair stringers, rafters of common and unpiteched
roofis, :studs and openings.

Hang all types of sashes and doors.

Fit and plee inside and outside trim in a skilled
manner.

Repair wood vehiecle bodies and other army equip-
ment of wooden construection.

To be able to apply all types of wall boards,
ply wood and insulation. -

From blueprints and sketehes lay out carpentry
work for wooden buildings and concrete form work.
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APPENDIX B.

Carventry books consulted for trade test items.

1. BURBANK, N.L. Carpentry and joinery work.
New York: Simmons and Boardman, 1942.
2. DURHAM, W.E. Fundamentals of carpentry.
Chicagoz Amer.Tech,Soe., 1948.
3. GRAF, D. Data ssheets. .
New Yorks Reinhold Publishing Corpu; 1944..
4. GRAHAM, F.D. Audel's carpente® and builders guide.
New york: Audel and co., 1939.
5. GREEMHALGH, R. Joinery and carpeﬁﬁry, Vol. 1-6.
London: Sirlisaac Pitman andSon, 1946.
6. GRIFFITHS, I.J. Carpentry.
Peoria: The Manual rts Press, 1935.

7. HAINES, R.E. Carpentrynandowoodworking nsAdhandbogktofl,
tools, materialis, methods and directions.

Chicago: Home Mechanies Library, 1948.
8. HANSEN, H.J. Modern timber design.
New York: Wiley and@Son, i948.
9. HJORTH, H. Prineciples of woodworking.
| New York: MeGraw Hill, 1946. |
10. HODGSOW, F.T. Modern carpentry.
Chicago:s Drake and Co., 1948.

il. HOOL, F.C., & JOHNSON, K.L. Handbook of building
' construction.

New Yorks: McGraw Hill, 1929.
12. KOEHLER, B.S. Properties and uses of wood.

New Yorks MeGra Hill, 1924.
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13. SNOW, C.S., & WOOD, J.K. et al. Organie struetural
materials.

New York: MeGraw pHill, 1917.

14. TOWNSEND, G. Carpentry, a practicai treatise on simple -
building construction.

Chicagos Amer.Tech.Soc., 1941.

15. AMERICAN TECHNICALSSOCLETY - Bulilding, estimating and con-—
tfeting .

Chicagor Amer.TechSoc., 1945.

16. FEDERAL BOARD FOR VOCATIONAL EDUCATION Light frame house
construction.

Wash. D.C. ¥ U.S. Govt. Printing Office, 1931.
17. U48. WAR DEPARTMENT Carpentry: Technical manusl no. 5.

Wash. D.C., U.8. Govt. Printing Office, 1943.
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APPENDIX C

CARPENTER'S CLASSIFICATION
TEST

This is a test of your knowledge of carpentry
terms, tools and practices. In the following pages
you will find a number of questions to be answrered.
Efter each question there are four answers. You are
t~ select the answer that you think best answers
the question -asked, Put the number of your answer
on the line in-the right hand column. When you are
not sure which answer is right make the best chcice
you can. Here are a few sample Questions. Do them
to be sure ysu understand what is wanted.

Nails are driven with
. 2 hammer
. 2 screw driver
. a chisel
. A sawW
The answer »f course is number one 82 a I is

‘placed cn the line =t the right, Here is another.

Which would you uéé
- to chop wood

Number one is the answer so a I is placed on the
line .o the right,
Now do the rest of the questions in the booklet.

Take your time and sce how many you can get right,



2. LT
I. Vhich of the bits would be used to bore the I/2" hole?

L)

4

2. ‘Yhich would be the best chisel»to use in cutting out mortises?___

3. Which saw has the least set?

4. VThich saw would you use for
coping a moulding joint?

5. WThich saw would you use to
rough 2ut a2 hole in gheathing?

Turmr to next page




i L 6. Which of the ]
o i -files on the .

i ! left would be

i used with the

“ ‘ too1 on the - :
4‘ ' right? )

i % o

B - .

it E 6<§ T
I 2 3 4

7. Y'hich one of the abave handles would be best suited
for 2 mortise chisel?
Yy '

|

T
hﬂ.

3

8, Yhich ~f the above'tedls would be used to smooth =
’ railroad tie %

9. To turn the burr on » scraper you w2ulg use &

I, file
2. ras
3, burnicher

RS

skew chisel

The too1 on the left is for

' 1] I. drilling hsles
10, = MMD 2

setting screws
4, finishing wire

cetting nails

inlets __

turn to next page.



II,

I3,

T4,

I5.

16,

17,

I8,

- A Forstuner bit would be used when wishing £o-

I. bore holes in hardwood

2, bore to a2 set depth

3. increase the size. of a iiole’

4. bore almost through thin ct ek
To allow screws to enter wood more easily you w”uld
use I. e02a8p :

2., light ~il .

3. beeswax

4, grmphite

Thie it used feor
I. reaming :
2. setting heads °f screws
b, removing broken screws
4, drilling =t angles

'»- ' ' ' Jhlch bit ig ground c~rrectly
l _ for working with wood?

The gimlet bit has what type -f spur?

I. 2 fine single spur

2. a ccarse double thread
3. & coarse single threaa
4, none of these

The best general purpcse plnane is the

. jack plane
Jjointer plane
fore plane

smoothing plane

S
-] . ©

'
=y .
| 2 o4

thh would be the best hrmmer to pull firmly sct nails?

[ S —

The first mntep in sharpening » caw is
. setting
jointing
filing
chaping

BE G A ]
e o o



19,

ig knowvmaas

chicel

ang
raming chisel _
20, Inside and outride gouges are wheticd on
A I.an emery board
2.0 whaiztone
5, 2 slinstone :
4, a conical grindstone
_I. The tool which can be adjusted to bore varicsus size
hole is cailed
I. an
2, 2 i
3. an cxpangive hit
4, an zdjustanle bis
22, Twist drikls ars snarpeued on
' I. & gzrinder
. & special fiis
2. a taree szusrrc file
Ly n rasp e
23. i
: N a 4 [ Is Griiling holes in serap
I 'aj : qi : luimbetr where znails are
! Iii - likely {2 be met which
4 w3 hit would you use? e

Koo

\_,z.:>\
pry UV TUL SRR
> B |
Rz S

2
{

-
T,
AD

Ll T
* \—-\-'_.-—,.-.-.
Y

.,

[}
Do
[SA R 0%

1
1

24,

-

N P
LY PR MRS SE. ¥

h r'\
= : NS
I li B"ff.-' ) ymuhl feuloitt
prm ST ;! {‘_ J
4 4 &
L S——— 4

o —————————b

guiakly *vamsfer an angle?

turn «, pexi page




25,

When etraight boring iv wet pltchy wooad is
necessary which bit would you use? '

26, Wnich plame would
you ouse im Benging
2 door? ]

27. Which plane would
vou use to cut =
rebhet?

£8. Which plane would -
you uge to emeoth
the cecnd 2f a borrd?

=

Which would be the best to use for chingliang?

turn to next prge



30

T PR e 5

s B ™ .

p o A . . I e ——— S
i . - :

This would be best usged =28 =

I, crruer echisel
<, Tirmer chicel
)

. framing chisel
. prring chisel

T

This is used T

o

2

=
[
iy N i.'ﬁ

°

O RES I oI~ ]
LR
g

O oEa RS Q
.'J e

e ;
oy G

=D mom

=
—

°

,b:\;)\‘{\jHQ

al

To plane surface the eunu -1 this
brard ytu would use . '
L, a joilaser plr

» Dlock nlasne :
z emoothing plene

deol vlans

33,

(S IRa

o

o
)

Waich would you use
e (3

in laying out morviccs’

turn to et Tthgo



55 QPSR \\‘\’:‘\ J_—.:]- \\ o e, ‘
o ' . VT Y " f’ - ‘ _
. i i !

“hich 2f the a2bove would be used on veneer? ~

36,

I the &bove plane is cutting too deeply on one
side (unevenly) which number indicetes the pari
to adjuet? : R

37,

[IREAR RN
boigdimeaebe o Vg 3 ds gt

TFT

T
Melser

TR N W p—

DENN

DY L

Figure A is used witn which numbher on tune right?
38 A help in ariving long screws 1is T2 apply
: ; ' . I oil '
2. somp
3, boasmg
4, graphite

}

turn to next vnage



59 R H B refers to

SCrews

. brads .
drills
screws

°

o

Lo NI\ R

o

40, When working with 8/8" ceiling material you would use
. . 2% commeon naile _
o I I/2% finishing neils
« & I/2% flooring nails
o I I/4% brads

> DD+

471,

42, Which is s carriage boiil?
Iy oe— }ml 2 ,
L9Lx“——*==3i“LL;JJ 43, Wnlch is n stove bolt? _

44, “Ihich one would you use
. to fasten framing
& members tn & concrete

post? o

T measure the overall. dismeter 2f 2 plyv yiu
; would use?

turn to next page



460

T

./*‘/‘\ .

1N

[@y

4

2bove will be the mest firmly secured?
G;;L-Jl T

I
47,

- Thich nsil would be used
T >, when nailing cedrr siding?
‘{r:\\-s "

T
| |
3, =
Y5 =
I: ==
oy =
= ==

> T

“hich of the fastenings would be
heavy framing meubers?

used to fnsten

49,

Which would bé used to a ‘
Durqoid ro ?g X

)
50, If you needed some 2" finishing neils for a projedt
‘you would nek far . : . :
' I, 2a
2. 4a

RGN
/

iy

6d
8d

turn to next page.



s is used when
glulng joints
applying wall

boerd

> G100

v
@ A
! . drawing plavs
. e et , setting saws e

T

i
'-—

B3

sash bhalmance
! 2, measuring iunstrument
‘ 5. a laying cut level
4, a criwping tool e

W Da w0 this
\ Pt d vee
W e -7 TT machine L1t
‘”X 2. n learge spike
— ’““ﬁ‘ 2, » csrrimge bolt
e : 4, 2 %toothed ring

tnrip Yo onext page



55,

56,

.57,

58,

99,

60.

'6I»e

62

65.

The best wood for making tool handles'is

If ~» banrd is milled it

I. chkﬁry
PR .‘I"plu ’
3. Ork

4,

Ya2lnut

I. has been snwved in o sawmill

2
3, conteains
:. containg

S

no

mill m~axrks

no rough places

The mos t w1dely used wood percervat1ve is

Iu

b
3
4

o e o

Plywood is s21ld by

pe

troleum

crensaote
benzol
sodium flucride

I. the beard foot
Z. the square foot
3., the pround

4, the linear

foﬁt

The wood most suitable for ctuds is
Druglae Fir
Red Cedarx

The wood that is easiest to w

E}

2plar

White Pine

~rk 1is

<)

A

Spruce
Pine

m

Tir

Hemlock

The strongest gener°l conetruction lumber is

Lumber dressed and tongued is

I.
2.,

S 3.
4u

Fir
Hemlock
Cedar
Pine

called
beaded
jointed
patterned
matched

If you wanted a floor that would be sure not to
werp you would use flooring thet was

= A ]

o e o o

plain s=~wed
rotary cut
bastard sawed
guarter sawed

~turn to next

. 1s surfaced to size on =2 planer




64,

65,

66.

67,

68.

69,

70.

71,

N
"right reverse bevel" indicates specifications for a
I. window
2. plane
3. chisel
4, door

Wnich one of the following tgbleo is NOT found on
the framing square?

brace measure

, octagon measure

. £quAare measure

. board mensure

QI DD -4

~.

CES

Leg screws are turned into wood by
. a wrench

2. a screw driver
© 3. pliers

4, a hemmer

A flight of stairs having 23 risers will heve -how
many treads

I. 22
2, 23
3., 24
4, none of these .

A drift bolt should be driven into a hole having a
diameter _

I. the same size as the bolt

2. I/4% emaller than the bolt

3. I/I6" larger than the bolt

4. sufficent to start the bolt only e
The template used for laying out stair carriages is
called the

I. tread

2., sill

3. pitch board
4, furring

What device is used to fasten corrugated iron r0ﬂf1ng

to an open rafter?

I. jack rafters
2. bridging

3, cripples

4, purlins

In erecting a scaff2ld for 2 bricklayver you would use
I. 2" x 4" ledgers
2, I" x 4" ledgers
3, 2% 6" ledgers &
4, I2 x 8" ledgers -

tarn tc next pasg:



72,

73,

74,

75.

76,

77,

The reason for
bridge beam on

hip rafter?

using separators on the
the left is to

I. 2allow for shear

2, aillow greater flexibility
3. prevent sliding

4, prevent decay’

] LS
. por——r }// // .// l
fr— ! 7 s /
"-"'"\.! / v
S ey
f s J Eaavd
I 2

Whnich of the above
LOVEST strength ve

lue?

aoftwoods

In house dwelling construciion the studs are

generally placed

N

e o

-y

RA I SN |

w3 DN H
O DO C

(@3

¥ihat depth of joists
with a I2 foot spen?.

' ceuntres
" centres
" centres
" centres

are usuelly used for a floor

I, 6"
2, 3"
3. I0"
4, I2"
“Then trusses arc secured to to columms to give
lateral rigidity tnsy are called
: transverse bents

1]

vicrendeel trusses
knee braces
Pratt ties

8D H

o

turn to next page



79,

80,

8T,

82.

83.

84,

85.

What is the length of 2
of 6 feet nnd =

784

co

In the diagram, if the
rise ig three feet and
the run 18 nine feet the
piteh will be
I. 1/3

3

.6
. 1/6

mmon rafter having =

= 0

run

rise of 4 inches per”foat?

6r4m
610"

The end of the rafter that rests onm the plate is

crlled

. the hecl cut
, the =11l cut
. the plumb cut
» tThe seat cut

> O3 DD

The most

common method of stopping ailr leakage

~ through the walls is by the proper use of
I

n

The bresking load of

Which one of the following types

timber 1is

. insulation
2. sheathing
3, tar paper
4., siding

orportional to its
. welght

. length
. deptn

» breadth

of hardwood

finished flooring is moet economical?

)
(‘H

The nctu~rl size oF X

How many boarca feet are there in a piece

that measures I0O" x I2" x

OO HH

4!!

(o3 ]

o]

> 03 DD
-} - o

matched

. end matched

. uniform width
. randem width

SaS upon delivery is
I. I 3/4™ x )aM"
2., I 5/8" x 3 5/8%

3., 1 3/i6 x 3 5/8"
4 2” X 4'1

of lumber
‘_)

IQO
- 80

7e

96

tiurm to n



86,

87,

88.

8%

A

17171
LN
\

b

\d

3 ’ . » '4. '
In the above diagrams, if the same materia}s were
used in each, which would have the most stiffness
and strength?

The support for the second floor joists in a
balloon frame is called =

I.girder’

2.Tibbon

S.1ledger board

4, sill

The picce of softwood on the left
is '

I. Bastard sawed

£, Ploin sawed

3. Quarter:sawed

4, flrt prained

The defect in the log on the
left is known =2s

I, Windshrke

2. Wet rot .

3, Starshake

4, Hesrtshnke

turr to next page



90.

91,

92.

93.

94,

95,

96.

97,

98,

- The finest grade of s ndp per listed here is

. 3/0
2. 1/2
3. T
4, 3

To get the best finish when sarding
gsand with a circular motion
"sned in one direction only
sand only cross grain
sand in both directions

N0 H

Dry ehingles should be applied
I, tight jointed
2. I1/8" ~pen

3 /”“ open
4, 3/4" open

The best shingle for m1thstend1ng weather is
I. sawn shake
2. 4X sawn cedar
3, sawn shake
4, 2X sawn cedar

In laying 2 I6" wooden shingle the gauge should be

I. 7"
2. 3 I/2"
3. 5"

, 4, I I/?“

The only difrerence between leying tile and laying
shingles is that in laying shingles you

B I. reduce the lep and incremsse the gauge
reduce both the lap and the gauge
reduce the gruge 2nd increase the lap
increase both the lap 2und the gauge

N

=0T N0
o o o

The principle consideration when ch0051ng the type of r
roofing to bhe used is

the rise of the roof .

the appearance of the structure

the rafter placement in the roof
‘the type of weather

> 0T D) H (¢

The most desirrble type of shingle nail is
I. a copper neil
2, & wire nail
3. 2 grlvanized nail .
4, an irom neil
The minimum slope ‘in which wood shingles may be
used 1is ' .
I. 6" rise in 24" run:
2, 6" rise in I2" run
3, 8" rise in 24" run
4, 4% rise in IZ2Y run

turn tc next page



kY This 391nt is
-~ 2 I,2 tenon Jant
2. a straddle joint

&
N & \ - 3.n dowelled joint
;K\\ QT\E:C;/&//// 4,2 miter joint
<> '

990 ‘ <
. N

I00. In making o mortise and tenon j?inf~whiCh 2f the
f”ll“WIUg tools would be of the least use?
I, backsaw '

2, mallet
3, chisel"
4, jointer
I0T.
’ o This joint is
4 I. tree nailed
o £, toggled
3. dowelled

éi fitlistered

102, The best practical method =f joining sills at
cornars is by

.2 mitre joint

2 lap joint

3. an open mortise J”lnt

. = butt joint

law o]

N

103, A joint used when the wmaterial is to be curved is the
, T.cocpered joiut :
2.dowelled joint
5.bridle joint
4.mitrad¢ joint

I04, In applying gluce t2 members that would frequently
‘ be wet you would usge .

' . cmein glue

. Sterch glue

. animal glue |

. Vegetahle protein glue

= H

105. The best JOlPt to be used in the covictruction of a e
‘door is the ' :

dovetail JoLnt

mortise and tenon Joint

dowel joint

lap joint

GO H
°

e o a

4

I06, The strongest method of building shelving is to
I. screw om tne shneldl
2, use & nmiled buitt joint
3. nril on a cleat
4, grcove in the shelf

turn to next page



I-7., VWhich number indicates
the muntin?

IB8., The jointe on inside
- doors should be
I, butt joints
2. scarf joints
%, mortise and tencn
4, dowelled

I09. The geauge that is used for locating lines .for door
hinges is the ,
I. mortise gauge
2. marking gauge
3. pencil gauge

4, butt gauge
I10, _ '
Cat— 5% This machine is used for
(2};@; \k\f’%\\‘ I, sawing boards
,§§;,»‘”§?’ ’ 2. sanding boards
é) q\.%i 3., cutting grooves
A\ ' <. planing rough surfaces
III,

Which »f these locks
is 2 sliding dcor
1ock?.

Llock isg nperﬁted by & key only 1t is celled
dead 1lock

gliding door lock

rim lock '

latch lock

112, iﬁhen a

P T

> O 00 H

turn to next page



Which number indicates the
pintle? '

IT4. Which -ne of the following mouldings is NOT used 1in
interi-r trim?
' I.window apraon
2. backband
3. Aripcap
4, shoe moulding

115, To prevent the basebosrd from warping you can
I, use cover moulds
2. plough out the back
3, toe-nail basebhoard to floor
4, glue to floor and wall

116, . In interior trim the coved joint is used for
‘ I. picture moulding
2, window casing
3. basebonrd
4, 211 of these
II17.
“hich one of these is
~ rebated joint?
(Ea
g
118,

“Wnich of theabove mouldings is drip cap moulding?

turn to next page




I27T,

I24,

IT9. The strip indicated by the
letter A is used for -
I.nttaching wind~w fittings
2.a guilde strip
b.2 naliling strip
4,supporting the joists

.. A

I20. The window freame opening on
' the left is part of
I. » ballocn frame
2, & western frame
3. 2 brnced frame
4. every frame conetruction

In double hung windows the upper sash is set outside
the Tower sash in corder to
I. prevent leskage :
2. minimumize shrinkage effect
3., aklow for extra support
4, prevent decay

What do yeu nail to doors and windows to be used for
guides in plastering?

. I. furring

2. lathes

3., grounds

4. bettens

When setting gless in & new sesh, the muntins and
stiles should be first brushed with :

I.lead paint

2,01l

S.glue

4,.s5hellac

In carpentry the term "shore" msans a type of
’ I. wedge
2. abuttment
3, brace
4, foundation

turm to next page



27,

Which number indicates the stool?

What do you call the strips of wood that have to be
taken out before the top s2tgh can be removed?
I.pocket cover
Z.stop sash
S.parting strip
4,top stile

If installing & 24" x 24" glass double hung with
sash weight windows what is the cize of the rough
opening®?

I, 38" x 38"
2, 28" x 34"
3. 30" x 62"
4, 34" x 53"

)
‘y R {

AR

d
"

R

¢ advantage over A becruse in B

. l1ess shear will occur

. the effect of shrinkage is less

. the load is more evenly distributed
. it gives greater rigidity




ded portiocn is called
. the tiling

the blocking

the shouldering

the flashing

I29 The gh

)

R I
o = ®

I30 TIts main purpose is
: I.to stop air passage
2. to turn water
3. to stop the roof curling
4, to prevent decay

I31 ‘wa'“’jﬁg/\ This type of roof is known as
VAV a mansard roof

{7 o

ééfLK = ] NS 2, a gambrel roof
' | ) 3., a hip roof
! | 4, a gable roof

132, Which number
indicetes the
frieze®?

I33, The distance marked
”A“ iS
I. the water table
2. the watershed
3. the plancia
4, the lookout

134, In laying shiplap subflooring it should be 1laid

I, cross grain to the final flooring
2. 2t right anglecs to the joists
3, dimganclly to the joists

4, parallel to the joists

turn tc next page



I38.

139,

I40

Which letter indicates the dormer ridge?
Which number indicates & so0le?

det=il of

. & hip roof

. & gable roof

. & gambrel roof
. A mansard roof

The diagram 1ie

SO

You would apply wallboard with
‘ I. 2 'I/2% finishing nails
2. I 1/4"% fine nails
3. I I/2" common nails
4, 2" flooring uneils

Masonite for finished table tops is applied with
I. ligquid cement : .
2. brnds
3, casein glue
4, fine nails

I8" shingles should never be laid with a lap
larger then '

I. 7 1/2"
3. 5 I/2"
4, 4 1/2"

turn to next page



I41 "AVindicates what is known =s
» I. wales
2, battens
3., ribbons

-

4, shores

T42, "RBY is celled

I. » epre=ader

2. & Tform joist
2., & crogs tie
4, a separator

143, ‘Which one of the following would be used for
extreme bending with the lemst amount of strengtn

1-ost?
I, [1‘5}'1-
2. Douglas Fir
3, fellaw Pine
4, Oak

T44, What kind of ©bolts - are mest commonly used to
: rttach & wooden itruck body to the chrssis?
I. Bxpansicn bolts
2. Arift Dbolts
S, stave bolts

4. ChYTTiIAge bolts
145, hich ~f the following tools is used to make
dewel joiwts?
: I. brace and Dvit
2. drdo head
5. panel ssw
1, mortiser

.

c.-
C
Lo
3
c

ey e PN L e e
[SR Y M



I46,

I47,

148,

149,

I50.

I5I.

152,

outer wall ~—*ﬁé2%%%2222%42 LS
easio L o "

inner wall —i

: :

.mé

LA z/// / / /////i/////_ )

In which diagram will the reflective insulatiecn

give better results?

b flll type of insulation cconsists of

I. gr

5

3

ranulated wool

2. blnnkets
3. bate

o, qu]ltS

\

Meisture within walle

and ceilings can be

prevented by the pr per use of

B A DD
o * * .

vapﬁur barricrs

herthing

tar paper
caulking

The best type of 1naulat1~n to place in =2

remcdelled house. is

I. reflective insulntion
<. blanket insulation

3, fill insulation
4, . bot insuletion

If installing a vapour
I. on
2, on
3. g0

. <A

fi=S

¢« ON

barrier it is best _

the outside feace of the studs

the outer sheathing

that the warm side is below
the dew point

the inside face 2f the stud

The depth »f cut in 2~ jointer it regulated by

rdjusting the front table
adjusting the kaifc clamping screw
vertical movement 2f Loe cutter heed

adjustable fence

top chamfer in the middle of = piece'cf

would have to

install & chemfering bracket

L

use n epecial cutter raad’

I.
20
3,
4, moving the
T> cut a2 sto
gtock on o jointer you
I.
| 2, lower the rear table
3.

insert specially shaped kuives

turm to next pege



153,

154,

To cut cylindrical stcck on a lathe you would use

= N H

a
2

n

a

parting tool
spear chisel
gouge

skeﬂ chiﬂel

P

Leather belting ie kept c“f‘t and. pll?ble oy
cca519nally cleaning and treﬂtlnb it w1th

I.
2.
3.
q.

rssin
lubricating oil
neatsfoot 2il
graphite

I5%5 The best meachine for
gsharp curves is =z
I.jigsaw
2, bandsaw
3. . circular =
4, benchsaw

doing ineside cutting and small

I56 Broken beandsaws are joined by a process known 25
. lecing
brezing
gumming

Jointing

DD
..

- IB7. r1v1ng knife on & circular saw is
tc =ct as 2 grard
to allow larger stock to be cut
to prevent binding
to remove shavings

The purpose of

a
I.
2.
3.
4,

The speed of rotation in an overhead lathe is
controlled by

I58.

. changing the diameter of the face plnate
. changing the power inlet '

. by moving the belt on the ccne pulley

. varying the pressure on the spindle

(R DD

The cutting speed of a bandsaw h~aving a diameter
of 3' end making 700 r.p.m. is
I, 233 I/B ft. p.m.
6600 ft. p.m.
2I00 ft.p.m.
703 ft, p.m.

[N IRV
a e s

W

Whrt diameter should the pulley be 1if the counter-
shaft runs at 800 r.p.m., the diameters of the tight
and l1oose pulleys are I0" and the shnaft makes

500 r.p.m.? :

I60.

I. 28"
2. 22”
3. 1Is"
4° Iﬁl!

turn te next page



I6T.

I62.

163,

Ie4,

I65.

I66,

I67.

T e ———ra
N

T NY
‘. ! L ‘1 - s I
e
— T e =TT
"\,"\ . it e _,-—-// <
S £ e .
¢ ey ---u.-»—'””“""ﬂr*) 3
it
N A
T e T
- 437 )4
AL o

Which tool would you use tc make a shearing cut
when using 2 leathe?

To use a metel working lathe for turning wood it
would be necegsary to

. place a2 lathe chuck on the head spindle
. place in valve guide bushings

. substitute spur and cup centres

. use specinl pulleys on the shafis

This is used for

filing circulaTr saws
gumming cicular saws
jointing circular saws
setting circular saws

A bandsaw can be trecked on the wheel by
I, tilting the table
2, tilting the top wheel
3. removing the guard
4, using the guide post

The plane iron cap can be removed by first loosening
I. the iron cap

the cam lever

the lateral adjustkent

the adjusting nut

N
¢ e ©

Good plumb bobs are

golid steel

filled with mercury
hollow shafted

b
T
2
3
4, weighted with sand

° ° o o

How long should it take one man to lay IO000 ft
B.M. flooring, yellow pine,3 I/4" face,smoothed and
sanded? o

I. 45 hours
2, 34 hours
3., 20 hours

4, TO hours
turn to next page



I68, I8% chingles should never be laid with a lap larger

thrn /
I. &4 1/2"
2. b I/
5. 77"
.. 8 1/2" :
I169. The rough opening for a door 7' x 3' finished should
be I, 7'2" X 3'e" : : '
2, 7" X 39"
3. 7YIO" X 4'2"
4° 8!2" X 4'6“

I70, If you were required to lay I000 shingles, using
I I/4" nails, how mauy pounds of nails would you need
. 8 1bs
5 1bs.
3 I/2 1bs
I I/2 1bs

DN
¢ o

I7I, How many squares of roofing mqterlﬂl w111 be required
" to roof an ~res 20' X 33", nllowing 5% wastage®?

I, less than 2
2, 4
3. 7
4, 9

I72, When estimeting I x 3" flooring how much should be
allowed for wrste? y

' 33 1/3%

25%

20%

15%

r%ul\‘)l—l
o o o w

173, A formula for finding board messure is
: I, _t" x w" x 1"
I

2. " x w" x 1.
I2

3. t" x w? x1v

4, t" x w" x 1'
_ . T _
I74. How meny pounde of 2 I/2" nsils would be required to
sheath 2 frame 40' x 40' x I5*', using IO0" shiplap
and 3 nails t2 2 stud? B
’ ' I. 48
2. 37
3. 25
4. I3

I75. %Whnt kind of =2 drawing does a builder use to
locate all the doore,windows,walls and fixtures?
. on elevation '
. & sectional view
. & detrnil view
. & floor plan

RN

~turn to next page -



176 SV :
ggggrvf; {
C 2. 3. L.
A Which of the .plan views is that of

elevated view "AM

I77. The window in the dilagram 1g a
I.casement window
2. Dutch Window
3,double hung window
L, French Window

' 1 . .
178 APTN! The thickness of the boards used on
' =l » the sides of the above miter box are
— 2. I 3/4¢
kg 33 3. I I/4t
L b, 3/4
: & ﬂ,
179 | |
. IR I ] T , T |
PPa b ' A

If the scale used above wag I/2" equals &' then
the length of "A' is '

I8t

. 20!

. 21!

231

0 I b

M . .
(;«EZ:iJQ’I . I&80. Which of these saws has the

4/4“4‘77 2 least set?

(i
P Sy
\ e 3

I8I. Which saw would bhe the best:

= R .
i‘ _§\J/& for fine work?
-

fturn to next page



Ig2,

‘The actual distance between
rafter faces will be

I. not known
2. 16"
3. I 3/8"
L. 13 5/8" _
I
183, S —% 183, Which number indicates.
' - 'ng ;ﬂ{4k_13 the length of the bed?
/ ______-Mrt_'lr_.-..:‘-\—_‘; -
‘ . o .
| \ 184, Which number indicates
\\u the swing of the lathe?
e 4

| N\ o
184 ! s
3.
‘Yhich is 2 shipiap joint? o
185, hat ¢o you call the plecos between the joists on

long epans that that are used to brace the joists?
I. battens :
2. bridging
3, bridle joists
4, purlins

turn to next page



™loor plan,two elevationc,and disgram of ¢ window cash

for a2 tempsrary genersl purpoce building.
9 ) 1

= _ S Ty
e >

Sv—————

R e o e 2,

LN 1

k—38'0" _J 80
= =

44

EFET o1t e " 5 ‘ " X
f‘iF- 3 ?.*—ﬁ*—— 8 *——+4—-3'° ._QL. “'0__Aﬁf
- = . I - - . -

_ b S——
<0' x 50%
ey — — — y e

500"

be neceded? p I/“
I. A !
“e OV
5. 4[-
4, 3 I/E"

will be needed®
1. I 1/2v" ‘

2' 21!
3, 2 I/2%.
4, 3"

36, ‘hat is. the largect nail that

7ill

I87, ‘h=t is the emrlleset neil that

183, How long will it take two carpenters

and four helpers to crect thie

building in daylight®
I, I6 nours
., 9 houre
4, £4 hours

189, The size of the lrrgest piece of
lumber neede to complete thic

tuildiug {»

I. < x 4% x I2f
g, « x 6" x IO!
[} ;-2‘1 « A" w gl



I90. Rafters that run between the hip and valley
rafters are called '
I.hip jacks

2.valley jacks

3d.ridge rafter

“4,cripple jacks

7 I¢I.Which number indicates
. ‘the water table?

I92+4-1f the total area to
- be covered by 6"
‘siding, laid 4 I/2Y to
the weather, is 400 sq,
ft. how much siding
would you order?
200 ft.,B.IM.
. 500 ft.B.M.
. 400 ft,B.M,

. I,
T 2
S
4 250 ft.B.M,

L% 1T P L
' __ﬁ______)sm\\’\"'_;w b.-\’w’
T HASLE R SRR

I93. WVhich of the’ following planes ie usually ground
' qllghtly curved?

. smooth plane

. trying plane

. Jjack plane

. fore plane

; =)
/= N

This is used for

194,

I. patterning hardwood
2.dressing emery wheel discs
d.setting saws -

4.threading screws



I98. To ]Oln a broken oil stone you would 2pply
: I, heated caseln glue
2. heated liquid cement
3, acetone and - then heat
4, powdered shellac and then heat

196, Which size board would be best used as a ribbon?
I, I" x a"

2: I“ x 2“
. 3° 2!! X 4!:
4° or x ,2n

pliece to

. drawings

o J2inte

. mouldings

. & type of chisel

197, The term “ocgee' =

O HRS

198'. To stop the concrete from sticking,the forme
should be :
eprayed with a white lead paint
macde of kiln dried lumber '
wetted with a mixture of linseed and
kerosene
wetted with 2 mixture of fuel 211 end
' pareffin

L
Q o

©

W

I99. The purpose. of a2 header is to

i support a trimmer

euppeort tail joists

secure end Jjoists :
. support an overhead opening

RN

200. The term"T and G" refers to
I. joints
., nails
gCcrews

w1 DO

I.shiplap siding
2.novelty. siding
3.drop siding

20T T Z% _The diagram on the left is an example of -
4.bevel siding

¥hich one of the above diagrams shows a queen
rost truss?

“hinges o ’ N



203, Whlch of the fpllowing statements is genurallv
accc—:pted‘>
I. Tread plus twice the riser ecuals 42
2. Tread plus twice the riser. equals 68
%. Tread multivplied by the riser equals 56
4, Tread multlplled by the riser equals 72

204, Vhat do you call tke operation of chopping or planing
JOlsts so that all will have the same crown
: I.cambering
2.spreading
3,furring
4, chamfering



APPENDIX D
WONDERLIC

PERSONNEL TEST

FORM A

(Please Print)

READ THIS PAGE CAREFULLY. DO EXACTLY AS YOU ARE TOLD.
DO NOT TURN OVER THIS PAGE UNTIL YOU ARE
INSTRUCTED TO DO SO

This is a test of problem solving ability. ‘It contains various types of questions. Below is a sample
question correctly filled in:

REAP is the opposite of »

1 obtain, 2 cheer, 3 continue, 4exist, 5 sow ... 1.5}

The correct answer is “sow.” (Itis helpful to underline the correct word.) The correct word is numbered
6. Then write the figure 5 in the brackets at the end of the line.

Answer the next sample question yourself.
Gasoline sells for 23 cents per gallon. What will 4 gallons cost? ... 1]
The correct answer is 92¢. There is nothing to underline so just place “92¢” in the brackets.
Here i§.another example:
MINER MINOR—Do these words have
" 1 similar meaning, 2 contradicfory, 3 mean neither same nor opposite?. ... [

The correct answer is “mean neither same nor opposite” which is number 3 so all you have to do is
place a figure ““3” in the brackets at the end of the line. '

When the answer to a question is a letter or a number,. put the letter or number in the brackets.
All letters should be printed.

This test contains 50 questions. It is unlikely that you will finish all of them, but do your best.
After the examiner tells you to begin, you will be given exactly 12 minutes to work as many as you
can. Do not go so fast that you make mistakes since you must try-_to get as many right as possible.
The questions become increasingly difficult, so do not skip about. Do not spend too much time on
any one problem. The examiner will not answer any questions after the test begins.

Now, lay down your pencil and wait for the examiner to tell you to begin!

This page is not to be turned until you are told to do so.

Copyright 1942 by E. F. Wonderlic

Published by E. F, Wonderlic, Glencoe, llinois. All rights reserved, including the right to reproduce this test or any part thereof
in any form by mimeograph, hectograph, or in any other way, whether the reproductions are Jo/d or are furnished free for use.

Printed in U.S.A.



AN/ NPAN -

10.
11
12.

13.

14.

15.
16.

17.

18.
19.

20.

21.

22,

23.

24.
25.

26.

27.
28.

29.

The last month of the year is
1 January, 2 March, 3 July. 4 December, 5 October

CAPTURE is the opposite of |

1 place.” 2 release, 3 risk, 4 venture, 5 degrade ... [
Most of the items below resemble each other. Which one is least like the others?

1 January. 2 August. 3 Wednesday. 4 October, 5 Decembeér........................... {__1
Answer by printing YES or No—Does R.S.V.P. mean “reply not necessary™? ... {1
In the following set of words. which word is different from the others?

1 troop. 2 league, 3 participate, 4 pack, 5 gang .........ccooooiiiiiiiiiiiii {1

USUAL is the opposite of v
1 rare, 2 habitual, 3 regular. ‘4 stanch, Salways ... (]

Which figure can be made from these two parts? ... ...

: 4
\/ b

Look at the row of numbers below. What number should come next?

B 4 2 1 15 M 2 e e ene e — (1
CLIENT CUSTOMER—Do these words have

1 similar meanings, 2 contradictory, 3 mean neither same nor opposite? ............ (1]
Which word below is related to smell as chew is to teeth?

1 sweet, 2 stink, 3 odor, 4 nose, Dclean ..............iii———— [}
AUTUMN is the opposite of

1 vacation, 2 summer, 3 spring, 4 winter, & fall.................... ereens (]

A train travels 300 feet in 14 second. At this same speed, how many feet will it travel in
10 SECOMAS? oo e et e enoe e s ess st a e e r e s e s e s v e s aeenaaares
Assume the first 2 statements are true. Is the final one:

1 true, 2 false, 3 not certain?

These boys are normal children. All normal children are active.

These boys are ACtiVe ........c..ooiiiiiiiiiiii ittt e et t e e mes s s oo eneaee e e [ ]
REMOTE is the opposite of
1 secluded, 2 near, 3 far, 4 hasty, 5 exact .........coocoooiiiiiiii s [ ]
Lemons sell at 3 for 10 cents. How much will 114 dozens cost?................................. [ ]
How many of the five items liSted below are exact duplicates of each other? ... f ]
84721 84721
9210651 9210561
14201201 14210210
96101101 96101161
88884444 88884444
Suppose you arranged the following words so that they made a true statement. Then
print the last letter of the last word as the answer to this problem,
always A verb sentence a has ... ol ]
A boy is b years old and his sister is twice as old. When the boy is 8 years old, what w:ll
be the age of his SiSter? ... f__ 1
IT'S ITS—Do these words have
1 similar meanings, 2 contradictory, 3 mean neither same nor opposite? ............ (]
Assume that the first 2 statements are true. Is the final statement:
1 true, 2 false. 3 not certain?
John is the same age as Sally. Sally is younger than Bill. John is younger than Bill. [___]
A dealer bought some cars for $4000. He sold them for $5000, making $50 on each car.
How many cars were involved? ... ... [ ]
Suppose you arrange the following words so that they make a complete sentence. If it is
a true statement, put a (T) in the brackets; if false, put an (F) there.
eggs lay All  chickens ... [ ]
Two of the following proverbs have the same meaning. Which ones are they?............... [ 1
1. Many a good cow hath a bad calf.
2. Like father, like son.
3. A miss is as good as a mile.
4. A man is known by the company he keeps.
5. They are seeds out of the same bowl.
A watch lost 1 minute 18 seconds in 39 days.. How many seconds did it lose per day?.... [ }
CANVASS CANVAS—Do these words have '
1 similar meaning. 2 contradictory, '3 mean neither same nor opposite? ............ (]
Assume the first 2 statements are true. Is the final one: 1 true, 2 false, 3 not certain?
All Quakers are pacifists. Some of the people in this room are Quakers. Some of the
people in this room are pacifists ... [__.1
In 30 days a boy saved $1.00. What was his average daily saving? ... feeeeens ( 1
INGENIOUS INGENUOUS—Do these words have. '
1 similar meanings, 2 contradictory. 3 mean neither same nor opposite? ... ........ [ 1
Two men caught 36 fish; X caught b times as many as Y. How many fish did Y catch?.... { __]



3L

33.

34.
35.

36.

37.
38.

. together in a certain way to make a perfect square. Draw such a line by joining two of

39.

41.

43.
45.
46.
. 4T,

49.

50.

Form A

A rectangular bin, completely filled, "holds 800 cubic feet of grain. If the bin is 8 feet wide
and 10 feet long, Bow deep.is 162 ... i {1
One number in the following series does not fit in with the pattern set by the others.
What should that number be? 14 Li % T4 % Ve . 1
Answer this question by printing YES or NO. Does A.D. mean “In the year of our Lord”? | )
CREDITABLE: CREDULOUS-—Do these words have .

1 similar meaning, 2 contradictory, 3 mean neither same nor opposite? ............ [ 1
A skirt requires 2% yards of material. How many can be cut from 45 yards? .................. | ]
A clock was exactly on time at noon on Monday. At 2 P.M. on Wednesday, it was 25 sec-
onds slow. At that same rate, how much did it losein 15 hour? ... . { 1
Our baseball team lost 9 games this season. Thls was 34 of all they played. How many,
games did they-play this season? ... e [ 1
What is the next number in this series? 1 5 .26 1256 2 . ... ... | ]
This geometnc figure can be divided by a straight line into two parts which-will fit.

the numbers. Then write the numbers as the answer. 3 3 R T [ 1

, M :
Are the meanings of the following sentences 1 similar, 2 contradictory, 3 neither

similar nor contradictory? A new broom sweeps clean. Old shoes are easiest. ........ |1}
How many of the five items listed below are exact duplicates of each other? ... ... | __|
Rexford, J. D. Rockford, J. D. :
Smgleton, M. O. Simbleten, M. O.
Richards, W. E. Richard, W. E.
Siegel, A. B. - Seigel, A. B.
Wood, A. O. Wood, A. O.
Two of the following proverbs have similar meanings. Which ones are they? ... ... [ 1]
1. You cannqgt make a silk purse out of a sow's ear.
2. He that steals an egg will,steal an ox.
3. A rolling stone gathers no moss.
4. You cannot damage a wrecked ship.
5. It is the impossible that happens.
This geometnc ﬁgure can be divided by a straight line into two parts which will fit

together in a certain way to make a perfect square. Draw such a line by joining two of
the numbers. Then write these numbers as the answer. N (1

Which number in the following group of numbers represents the smallest amount?

10 1 999 33 Il e | ]
Are the meanings of the following sentences:

1 similar, 2 contradictory, 3 neither similar nor contradictory?

No honest man ever repented.for his honesty. Henesty is praised and starves. ... [ ]

For $1.80 a grocer buys a case of orariges which contains 12 dozen. He knows that two
dozen will spoil before he sells them. At what price per dozen must he sell the good ones

to gain 14 of the whole cost? ... 1
In the following set of words, which word is different from the others?

1 colony, 2 companion, 3 covey, 4crew, 5 constellation ... . ... |}
Assume that the first 2 statements are true. Is the final one: 1 true, = 2 false, 3 not
certain:  Great men are ridiculed. I am ridiculed. I am a great man. ....................... | |

Three men form a partnership and agree to divide the profits equally. X invests $4500, Y
invests $3500 and Z invests $2000. If the profits are $1500, how much less does X receive
than if the profits were divided in proportion to the amount invested? .........._ ... |

Four of the following § parts can be fitted together in such a way as to make a triangle.
Which 4 are they?

In prmtlng an article of 30 000 words, a printer decides to use two sizes of type. Using
the larger type, a printed page contains 1200 words. Using the smaller type, a page con-
tains 1500 words. The article is allotted 22 pages in a magazine. How-many pages must,
be in the smaller type? o ]



APPENDIX E

Personal data ssheet completed by noviees and eivilian

apprentices.

NA.ME.-."@."'QOO“..“'.""."-"C‘C*""Q‘.'l'."'C’G".l-b‘.-.‘(."l-..-.-‘ e O e S e FEFe Ee

(Last) (Given)
AGE"...'C‘.'.'.‘.'
P‘lace Of birthb."ﬁ‘b'tQQ"‘t'-‘-"t"’."-.‘.0"'"~‘0¢-0~"0'(v.“’.“'.‘C'..‘.‘b“"""'»
(Town) : (Country)

Have you ever worked as a carpenter or carpenter!:s helper.....
If :SO’ for ho’iﬁ.’ long?..l""'.'."!'-Q'".‘.“"Q'-C“\l!Q\.-.UO*Q"'I’.Q""l""v.-v‘-‘\wl\.
V".That Particular jObe did you do?bt‘ﬁ‘»“l ¢ T K E S S EPEENErS T e e

Other jobs you held before enlistment.cecececccesvocrensonees

CE S ES ST TS LS FEEETL R GO ICEE NS CEGE e S EETSEEP e TE S

P‘(Son-'wo-mrrmrmo'o‘v.o»r-rr.r.r



APPENDIX F.

Personal data sheet completed by enlisted apprentices and

carpenters.

N-AME'.V".'..'.’.’..?""-“.".“’."’.'."" T 6B S LSS EFEE S F LY e

(Last) ' (Given)
IqUMBER ” S F & F &0 e e e .’. T o & Fonee .?RMqK. -6 et o e e ré e .‘\.‘ > ¢ 8 8 6 ¢ e e e E TN He
PLACE OF BIRTH..‘.U.&"Q.“."’QQ“.".l.‘ﬁ'..ﬁ".-ﬂ'.’.."."“.".F..‘.ﬂ.‘.ﬁ
(Tovm) (Country)
AGE..‘. - .l....""’GPRE}SENT TRADE AND GRO{]P'ING.."‘.‘.".'. o e n e
‘?‘IHA.T Y EAR ]lh]A-:S THI;S? > & & 6 0 . @ e F e e e e Tes

HOW LONG HAVE YOU BEEN IN YOUR PESENT TRADE? vevecveroecncvoanse

HOW LONG HAVE YOU BEEN IN THE FORCES AT YOUR PRESENT TRADE? «..

T O E G ST C PSS EETS TS TeOrSEeEr e EEe



APPENDIX G,

Admlnlqtratlon 1nstruct10n sheet distributed to examiners.

l.l

lnstruetlon for examiners.

You may explain the purpose of the test; to find out, by
giving the test to carpenters and shipwrights in the three
sserviees, how many of the guestions .qualified carpenters
can answer. When this is known it will be possible to use
the test at a later date on men who claim to be carpenters
in order to see whether, in faet, it is likely that they
are carpenters. This particular sstage right now is, there-
fore, experiemental. Those who take the test now are
helping us to ecarry out a 501enL1ch experiment; they need
feel no concern about taking it becuse it is not they who
are being tested; rather, it is the test which 1is being
tested. It will be a fair test of the test, however,

only if those taking it do their best to answer all the
items.

The procedure will be:

(a) First, give the PERSONNEL TEST. The first
(front) page ixs for practice. It should be
wlked through and any questions asked dealt
with. After this the tradesmen will be given
twelve (12) minutes (carefully timed) to
answer the flfty guestions.

(b) Then, give the CARPENTER'S CLASSlFICATION TEST .
The cover page ishould be filled in first; then
the following pages of instructions and sample
questions should be followed through to be
sure the man understands what is wanted. After
that, the test itself is to be worked bhrough
at tne man's own time.

It will be mast‘wseful if, for each man tested the
examiner can obtain and append to his test & statement

-or description of his formal trade :qualifications, or

standing, trade test iscores, levels of sskill or competence,and
any other facts indicative of just how good a ecarpenter

he is. Huch will provide additional eriteria by whieh to
assess the efficacy of the test itself.
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APPENDIX H. .

CARPENTERS
CLASSIFICATION
TEST

question there are four alternativ
tb select the'answer that you think best fits the

question asked. Cross out the number in the box in the
rizht hand‘cblumh which indicates the answer you have

- selected. Yhen you are not sure which answer is correct

" make the best choice you cah. Here are a few sample

questions. Do them to be sure you understand what is

wanted. '
Nails are driven with 1. a hammer, 2. a screw driver,

3. a chisel, 4. 8 3aW7ceeeecsverccocsorosvoasosoososscens

The answer, of courssz, is numher one so a cross has bren

put in Hox rumber L. Tare 13 znothar.

=)

V\.ilic“ WOU‘_"."' y‘OU 127508 ’/’7 (""”‘ \”0(‘)? e e+ s e 00 e 0000000 e e

- “umber two is rizht so a c¢ross has “ren put in box

aimber 2.,
“ow do the rest of the questions in the booklet. Take

7our time and see how many you can get correct.

A




1.

e

Te

C - This is used for _;Eﬁ
1. setting heavy screws
- ' 2. cutting wire

3. cutting sheet metal

[

i. none of these **-*creo:.

Plywood is sold by the 1.board foot 2.square foot 3.round. i linear

. foote L.

3. Which is a carriage bolt Y S

Le Which one would you use to fasten

framing members to a concrete post?....

""""" il

what 1:ind of bolts are most commonly used to attach a wooden truck
body to the chassis, 1i.expansion bolts 2.drift bolts 3.stove bolts

LRI R R I A I I R R S I

,1 Cal‘l‘la”e bOltS e iese ecse000sess ettt saenn sty e e e

The most commonly used wood perservative is l,.petroleum 2.creosote

1. beHZOI h.sodium fluoride o,.vo‘woooooooo--ooo-o......-.'.o.-.o-.ooooo--... L

MM

SUNGUNN T rg
R 7S S SV L4

1 7z 3 h

%ich of the'bits Would be used to borethe 1/2" hOle ] D N KR R I IR A




' e

2l

3 ' &

1l

"mict would “e the best chigsel to ise in cutting out mortises?W 1213 4

- 9|

1 suw has the lezst set?..... 1121314

"Thich saw would you use for
coping a nmoulding jointf... .ll | 2

&7
, apD_ |

"hickt of the above tools would he nsed to srooth a
'}_‘411I‘O&d tie?.'..,oi‘UOpD,QOOOOOvlctoo.ooo.o.oo-on g 1 2 3
K o8 90 000000
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17.

14,

19.

na
.

To turn the burr on a scruper you would se u l. fi! , '
2. rasp, 3. burnisher, 4. sker chisel...-.----------'------.llf

To allow screws to enter voond nore e:sily you would e

o

10 SOAD, 20 1ieht Oil, 3. beesv.’i\x, 4. {‘,I‘.‘.‘_)‘“iteooooot-o--oo.. 1

The first step in shurjening < suaw is l. setting,

2' jOinting, 3. filing, 4. Shapinc..:--.ooo-ocoio.ao-oo.oo-o

Thie is used for l. reaming
2. geetting heads of escrews

3. removing broken screws l-
® e o0 1

4, drilling at angles.ceceeces.

[ — A chisel with this
"--_\_____ ] :::; type of handle i:
" known atc a

l.stake chisel

2.cs0cket chisel

3.tang chisel
4, framing chiselll

Inceide and outside gouges are whetted on 1. an emery board, g
ILI 2

£. &8 whetstone, 3. & slipstone, 4, a conical grindstone....

The tool which can bve adjusted to bore various sizé holes

ie called 1. an extension bit, 2, & twiet drill, 3., & slipg
Etone,4. an adjuetable bitooo.ooooooc.ooo..oooo.ooo.tooo..

Twigt drille are sharpened on 1. & grinder, 2. & cepecial

fi]e, e » three equare file, 4, a Tr8E8PDesesvosesssvesscsasnse

To plane surface the end of this board
you would use 1, a jointer plane, <, a

block plane, 3, a smoothing plane, 4., 2

2\

JECk plane................................

" RH 73 refers to ., screws, 2, brads, 3. dr.ilv 4, nnils.ll;

The best woed fo: :aking tool handles if Y, ‘"ickovy,

2. !mple’ 3. ogk’ é. Walnut. ...‘A.OOCOOO...Q‘O0..'00..0'..0

YTag sorewe are turned into wood by 1. a wrench, <. a
gCcrew driver, S pliere, 4, a‘hammer,..................,¢

K-
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27.

Ta

l € ':J

'

&P => @@

Thich one of the above handles vwould he hest suited for

a NOTtiSQ C}‘lisel?oioto.';c.'.ooo...u.-oo..ooo.occ'-oooo"‘

m In drilling holes in scrap
il lumber where nuils are

likelr to be umet wrich bit

5

9

"n.ieh of the above would you use to quickly transfer

Iin angle‘?ocO.......lO...O..l.lI..o..o..o.oOto.v.ot.'.cooo

[ Sad

Thich would you use in laving
Oth I.’:Oi‘tises'?......-..-.........

[

woulG TOU USETesesecsvssscsons:

1412

Lale




30.

31.

23. “hich plane would you 11>
use in hanging a door®es.. =

2%, Which plane would you use

to smooth the end of =
boa‘nd?ooo.-'--t-oo-,ioooo'-u'1 2

Tf the above plane i+ cuttiang too deeply on one side

(unevenly) wmhich number indicatg; the part to adjust?.s.4. 2

This is used when 1. gluing
Jointe, <., applying wall-

beard, 3, drawing plans

4. ‘Letting Sa"""s?ooooo..o.-oa- 1

2
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23,

34,
35.
36.

37.

This ic a 1, eash balance 2. measuring
instrument 3. laying out tool 4. crimping

tool?....'l...‘.....ll.............._........I

Vhen ~orking with /8" ceiling material you would use
1., 2"common neils, 2., 1 1/2" finishing naile, 3, & 1/2"
fini!:hlng nails’ 4. 1 1/4“ brads? .Q.........”;.............

The vood moet suitable for-étuds is 1. Douglas Pir, 2. Red

Cedar, 3. Poplar, 40"”hite Pine........-...................lllz

The wood that is easiest to work is 1, Spruce, 2, Tine,

773. Fir’ 4. Hemlock?‘..........Q...‘l............'.’.......l

The strongest general construction lumber is 1, Fir,
2. HemIOCk’ 3. cedar’ 4. Pine?ocotooooooooooo.oooooaoo.coo-

If you wanted a floor that would be sure not to warp you
would use fiooring that was 1, plain sawed, 2, rotary cut,
3. bacstard sawed, 4., quarter sawedP.ceecccceccoscsacssccsccne

/hich one of the following tables is NOT found on the
framing square 1, brace measure, 2, octagon measure,
3. square measure, 4. board MEAEUreT.ceeeccccscrsecccnscsss

« flight of etairs having 23 risefs will have how many
treads 1. <2, <. 23, 3. <4, 4. none of these?¢seeecceccsssn

"he template used for laying out stair carriagée is called
the 1, tread, 2, £ill, 3. pitch board, 4. furringeecccecees

‘hat device is used to fasten corrugated iron roofing to an
.ven rafter 1, jack rafters, <., bridging, 3. cripples,
G- PUrlinB?iceeecsccecs
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44,

48,

47

; The reason for using separators on the bridge
beam on the left ie .to 1. allow for chear,
2. allow greater flexibility, 3. prevent

eliding, 4. prevent deC&Y .ccececcccccccsscccoss

Tn houge dwelling construction the studs are usually
placed 1. 14" centres, 2. 16" centres, 3. 22" centres

v4. 36" centreS?oooooooooooo'oooooooooooooooooo.ooooocooooo

What depth joists are usually used for a floor with a
12 foot span 1. 6", 2, 8%,3, 10", 4. 12" %ceeeccccacsccasss

The actual esize of 2® X 4" S4S upon deiivery‘is
1.1 3/4" X 3 3/4™, 2. 1 5/3" X3 5/3", 3. 1 3/16" X
35/8"’ 4. 2"x4"?0000000....l........‘.....l.A..o0......

|1

1

How many board feet are there in a piece of lumber that
measures 10" X 12" X 8' 1, 120, <. 80, 3, 72, 4. 967.c0..

The support for the second floor joists in a balloon
frame ie called a 1. girder, 2., ribbon, 3. ledger board,

4. Bill?.........‘."...'0..',....l.....‘.................0

The finest grade of sandpaper listed here ie 1, 3/0,

20 12’ 3. 1, 4. 3?DQOQ_.l.l..l0...0....C..O.....Q...Q.Oo

In laying a 16" wooden shingle the gauge should be.
1. 7"’ 2. 3‘”1/2"’ 3. 5"’ 4. 1 1/2"?-00o'ootoooooooooooo.o.

"The principle consideration when choosing the type of

roofing to be used is 1. the rise of the roof, 2, the
appearance of the roof, 3, the rafter placement in the

roof, 4. the type of weatherf...ciceeerscsceoscccecesnns




53.

54l

57.

583.

59.

g "his joint is a 1, tenon joint,
<, straddle joint, 3, dowelled
joint, 4. miter jointTe.eevann..

In making a mortise and tenon joint which cf the
following tools would be of the least use 1, backsaw,
2. mallet, 3, chicel 4., jointerT,.....oceeeoeccoees

This joint is 1. tree nailed, <., toggle.
3. dowelled, 4, fillistered?.eeecececee.

The best practical method of joining sills at corners is
by .1..a mitre joint, 2. a lap joint, 3. an open mortise
jOint, 4.8butt 'join.t?.....!.....l!'..’lu.ll‘.l...oo......

In applying glue to members that frequently would be wet
you would use 1, cacein glue, 2. starch glue, 3. animal
glue, 4, vegetable protein glue?.,ieieeieieeeennnenencense

The best joint to be used in the construction of a door
ie the 1. dovetail joint, 2., mortise and tenon joint, .
3. d.o‘”el jOint, 4. l&p 'joint?.l.I‘.....C...l.l..l"..l..’.

The strongest method of building shelving is to 1. screw
on the shelf, <. use a nailed butt jeint, 3. nail on a
cleat, 4. groove in the ghelf?,.......c00ieuen. Cer i eaaa .o

4 hich number on the left
—3 indicates the muntin?.oooooo.

60, The joints on inside

doors should be 1. butf

o jointe, 2, scarf joints
3, mortise and tenon,
4, dowelled?.vveavecns

L11]2

1|2
1|2
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“"he gauge tha% is used for locating lines for‘door hinges
ic called the 1. mortice gauge, <., marking gauge,
3. peﬂCil gauge’ 4. bUtt {;‘.amge?oovouonoa e ® o 0 s 8 - 0

This machine is used for 1. sawing
boards, 2. sanding boards, 3. cutting
grooves,‘4z rlaning rough surfaces~....

‘Which one of the following mouldings is NOT used in

interior trim 1. widow apron, 2. backband, 3. dripcap,
4. shoemolllding?.............’.0'.,...»'.0.00‘00....0..0..0

To gfevent the baseboard from warping you can 1. use
cover moulds, 2. plough out the back, 3. toe-nail base
board ,to floor, 4. glue to floor and wall®........

D PP

N

which of the above mouldings is a dripcap moulding?.....

66. The strip indicated by the letter A

: is used for 1. attaching window
fittings, 2. a guide strip, 3. &
nailing strip, 4. supporting the

joists?'.gol.l.....l....lOl.......'l..

-

) . . -_ . ) ]
67. The window frame opening ou therlefu
is part of 1, a balloon frame, <, a
" western frame, 3, a braced frame,
n
4, every frame structure®...cceeecs.




G8J

7C.

<.

Tn double hung windows the upper sasﬁmféféét outeide the
lower ¢ach in order to 1. prevent leakage),. 2., minimumize

3, shouldering, 4. flashing®e....

shrinkage effect,us.'allow/for extra support, 4, prevent i}
deca‘f‘?............ - ' - e
[ ..0.00..0'...0....'0.'...0..'0.0.0o.ooo.-l 34\
Tn carpentry the term “"rhore" means a tyue of 1, -edge, -
<o Hbu‘tt'nent’ .3. bra‘ce’ ‘:." f‘oundation?..looooooo.'ocoooaoo- . 1 3 4‘
1
2
4
.
" which number indicates the sto0lT..eeeccecrrecccsnncranoaed 213
¥hat do.you call the strips of wood that have to be
removed before the top sash can be removed 1, poqket
cover, 2. stop sash, 3. parting strip, 4. top stileT.eeces. 2
The shadsd portion is called the
1, tiling, 2. blocking, 213
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73, i - ’M

This type ofungef is known as 2
l, mansard roof, =, gambrel roof

3. hip roof, 4, gable roof?.....:

w4,

JThich number indicates the

frieze?ceceecerosnscsenssscnss

A In laying shiplap subflooring it should be laid 1. cross

: grain to the final flooring, 2, at right angles to the
joists, 3. diagonally to the joists, 4. parallel to the
Joists?eeieencccnscccescncse @vessseccsscsescstnns esesccse

76, Which r.mmber indicates the A0TMOT TLAZET «u'eveesevcoocsss
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77. In the above diagram "A"™ indicates what is known as

l. wales, 2. battens, 3. ribbons, 4. shores?ecescecccssooddd 1213

78. In the above diagram "B" is called a 1. spreader, 2. form

joist, 3. cross tie, 4. separator?ececccccccccsccccscc.oogl 1213

79. "hich of the following tools is used to make dowel Joints

1. brace and bit, 2. dado head, 3. panel saw 4. mortiser?4l. 1213

8C. Moisture within walls and ceilings can be prevented by

the proper use of l. vapour barriers, 2. sheathing, | ] S

50 tar paper, 40 caulking?ooon-'o-.l..loo.ooo-.o.o.cot

~

81. The best typé of insulation to place in a remodelled ,

house is 1. reflective insulation, 2. blanket insulation,

3. £111 insulation, 4. bat insulation®eeseceseesescacesss L1213

82. T+z depth of cut in a jointer is regulated by l. adjusting
the front tadble, 2. adjusting the knife clamping screw,

3e vertical moverent of the cutter head, 4. moving the

ad'Justable fence‘?.oo...oo-tctonoon-.o.o-o....’..o.c--l.-.c-1 2}

8%. . The purpose of a riving knife on a cirecular saw is l. to

act as a guard, 2. to allow larger stock to be cut, 3. tol ial -

prevent binding, 4. to remove shavings?..............:.;..

84. The speed of rotation in an overhead lathe 1s controlled

by 1. changing the diameter of the ruce plate, 2. changirc
tge power inlet, 3+ by moving the belt on the cone pulley,,

4. varying the pressure on the spindle ¢+« evececencecsss.] 3
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383.

89.

90.

-91.

fi S al v he guired to
How many squares of roofing material will be required
roof anyaréa 20' X 33' allowing 5% wastuge 1. less thun
2, 2' 4, 30 7, 40 9?.'00.'..0ls-........o\..'l’ll"t..l..oo

A formula for finding board measure-is 1. t" Xlg"_x 1"
2 " X ﬁ" X 1', 3o t" X w® X 1", 4. t" X wh L1 Peennn.
\ 12 . . 144

— e =

'Wﬁibh of the plan views is that of elevatedvview AT 2.,

The actual distance hetween
rafter faces will be

l. not known

2. 18"

3, 14 3/8" :

40 13 5/8".-00--.....ocooo--o.cu

.

AN

/]

.10 ’ | | 24 ’ 3. | ‘ 4.

Which of the above is a shiplap joint?..;