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CHAPTER I

THE PROBLEM, ITS SETTING AND IMPORTANCE

SETTING OF THE PROBLEM

Instruction in industrial arts has not been so well standard
ized as instaruction in most of the other fields covered in the junior 
high school.^ A lack of uniformity in the instruction seems to be 
apparent when transfer students enter school at mid-term. The State 
Department of Public Instruction of Montana does not require that wood
working be taught in the seventh and eighth grades. This might be the 
reason that few schools offer the subject, and those who do seem to vary 
in the instruction offered. If industrial arts education fits into the 
elementary education program, there should be some method devised for 
measuring achievement and standardizing.the minimum requirements.

Objectives of Education
Many changes have been made in the thinking of educational leaders

since World War I. Advances in the understanding of how people learn and
2mature have brought about improved methods of instruction. The Educa

tional Policies Commission of the National Education Association of the

^Louis V, Newkirk and Harry A. Greene, Tests and Measurements in 
Industrial Education (New York: John Wiley & Sons, Inc., 1935), p. 63.

^Educational Policies Commission, Public Education and the Future 
of America (Washington: National Education Association of the United
States, 1955), p. 50.

- 1-
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United States has summed it up:

. . .  Schools became more concerned about educating each indi
vidual in such a way as to enable him to become a happy, responsible 
and productive member of his community. . . .  As the special pro
blems of young people at different age levels were surveyed, some 
communities began to reorganize their public-school system to in
clude three-year junior high schools which would follow six-year 
elementary schools and precede three-year senior high schools. It 
was hoped that in junior high schools more attention could be given 
to the special needs of young people as they left childhood.

Modern educational leaders have grouped the objectives of educa
tion into four categories; (1) The Objectives of Self-Realization 
(2) The Objectives of Human Relationship (3) The Objectives of Econ
omic Efficiency, and (J+) The Objectives of Civic Responsibility. In 
identifying these four aspects of the aims of education, the Educational 
R CD liaies Commission states that "the classification will be more helpful 
if we think of it as a series of four vantage points from which the pur
poses of education may be studied, the total result being a comprehensive 
view of the whole.

Objectives of Industrial Arts Education
Some objectives for which the industrial arts program should assume 

responsibility are; to encourage respect for and appreciation of the 
skills and knowledge that are a part of each skilled craftj to value, 
care for, and select wisely the tools an individual purchases or uses;

^Educational Policies Commission, The Purposes of Education in 
toerican Democracy (Washington; National Education Association of the 
United States and the American Association of School Administrators, 
1938), p. k7.
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To develop pride and satisfaction in the things he makes; to develop 
a confidence in doing useful things; to develop systematic and logical 
habits in the solution of a problem, to develop habits of industry, «rid 
a willingness to work with and assist others; to develop an interest in 
constructive leisure-time activities; and to develop the vocational 
opportunities involved in basic industries.^

Comparison of the Objectives and Place in the Curriculum
Because industrial arts provides opportunities for developing 

interest in leisure-time activities, develops pride and satisfaction in 
the things an individual makes, promotes self-confidence, industry, and 
the logical approach to problem-solving, it aids in attaining the goal 
of Self -Realization. By teaching the value of working with others in the 
solution of problems, and by fostering habits of industry, the indus
trial arts program contributes to the goal of promoting Human Relation
ships. The objective of Economic Efficiency can be promoted by encourag
ing respect for an appreciation of the skills and knowledge that are a 
part of each skilled craft; by teaching the wise selection and proper 
care of tools; by developing habits of industry and elementary skills 
in the use of common hand tools and machines; and by developing the 
vocational opportunities involved in basic industries. In promoting the 
ability to work with and assist others, industrial arts is fostering and 
nurturing attitudes of cooperation which can promote the objective of 
Civic Responsibility.

^John A. Shaw, et. al., "Industrial Arts Curriculum Outline, 
Seventh, Eighth and Ninth Grades" (Spokane: Spokane Trade School,
19^0)^p. vi.
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Industrial arts is important in the general education curriculum 

because it provides opportunities for each pupil to learn through a con
structive activity in which he can succeed. "Experiences provide the 
basis upon which the individual becomes a more intelligent and satisfied 
consumer, a better producer and a more useful citizen."^ This is the con
clusion of the Board of Education, Spokane City Schools.

Commenting on the place of education in American Democracy, the 
Educational Policies Commission asserts:

Most of the general mechanical competency of the people of the United 
States is a by-product of life in an industrial civilization. A part of 
it, however, comes directly from schooling. Girls are taught how to use 
and care for modern household equipment. Boys learn to operate and care 
for basic machines used in working wood and metal. Children are con
stantly reading about new inventions and performances of modern machinery.

The schools should do a more conçirehensive and conscious job in this 
area, . . . Some acquaintance with small-scale home power machinery and 
with large scale industrial power machinery is important, if one is to 
have appreciation of the environment in which he lives and the elemen
tary mechanical conç)etency prerequisite to effective living in a tech
nological age.

. . . The role of education in advancing the pattern of technology 
and to some extent in shaping it, to the end that social well-being is 
served and not retarded by it, cannot be ignored.^

THE PROBLEM

Statement iof the Problem
It was the purpose of this study to prepare a test for measuring 

achievement in industrial arts instruction in the junior high school, to 
have the test given to a representative group of junior high school 
students throughout the state of Montana, and to evaluate the results.

^Ibid. n. VI
^Educational Policies Commission, Education and Economic Well-Being 

in American Democracy (Washington: National Education Association of the
United States, 1910)^pp. 39-hO,
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Inportance of the Study

Industrial arts stands in an important position in elementary edu
cation because it can be a constructive force in meeting the goals of the 
whole curriculum. Because of its importance, some reliable means of 
measuring achievement is necessary. Standardized objective tests have been 
slow to appear in this field because the instructional content is so varied 
from school to school; however, if carefully written validated standardized 
tests in the industrial arts field could be developed, they would make a 
real contribution to the refinement of content, methods of teaching, and 
evaluation of achievement. Newkirk and Greene state it this way:

. . . The fact that the work in industrial education is not well 
standardized from school to school has been pointed out by many test 
workers as an insurmountable obstacle in the way of the construction 
of standardized industrial education tests, and it has been contended 
that further test construction should wait until the work is more 
definitely standardized. On the surface this seems logical, but in 
fact it has little foundation because, in other fields of instruction,
. the research work needed to validate a test has been one of the chief 
influences tending to standardize curricular content and establish 
levels of accomplishment. . . . These validation studies have a marked 
influence on teaching practice because they are put in the form of a 
test and the teacher can determine in part whether or not his course 
is valid by conç>aring it with the items in the test and the median 
results obtained with those of other schools. It is obvious, therefore, 
that standardized tests of achievement with the attending validation 
studies are one of the strongest influences tending to define a;̂ d set 
up standards of acconplishment in industrial education courses.'

Reliable objective tests can be devised which can measure informa
tion about tools, materials, industry, ability in reading drawings, ability 
to use tools and machines, mechanical aptitude, intelligence, and person
ality traits. The more reliable information the teacher has about the

^Newkirk and Greene, op. cit., pp. 63-6I4..
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ability and achievement of each student, the better his evaluation and 
the better the counseling he can give.

DELIMITATION OF THE STUDY

This study was restricted to a comparative study by measuring 
achievement in the seventh and eighth grade industrial arts classes of 
two first-class districts, three second-class districts, and two third- 
class districts. The achievement test was constructed, sent out to the 
schools to be administered, corrected, and the results tabulated. The 
results were evaluated by comparing the achievement of a large group of 
the students with their scores on Stanford Achievement tests. As only 
one form of the test was used, its reliability was determined by using

Qthe split-half method. This was strictly an informational test, and
not a performance test. The test was not re-written and given the second 
time.

^cf. post.,p. 2I4.
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CHAPTER II 

REVIEW OF RELATED LITERATUfiS

VJhile not very much has been written about testing in the field of 
industrial arts, many books have been written about testing in other fields.

HISTORY OF TESTING

Michaels and Karnes trace the histoiy of achievement testing back 
to the Old Testament. They also credit the Chinese ifith the use of exam
inations about the year 200 B.C. Socrates used oral achievement testing 
to quiz his pupils "not primarily to find out how much they knew, but 
rather to provide a basis upon which the individual's knowledge and under
standing could be clarified, strengthened, and broadened.”̂

Horace Mann suggested the use of written examinations in iQkBj 
and advocated that a large number of questions be used. He also commented 
upon the desirability of standardization. From these beginnings came the 
written essay-type question test which came in for criticisms from edu
cators because of its unreliability and subjectivity. This wide-spread 
discontent was largely responsible for bringing about the birth of the 
scientific movement in testing.

^William J. Micheels and M. Ray Karnes, Measuring Educational 
Achievement (New York: McGraw-Hill Book Company, Inc., 19bb))p. l5.

^Ibid., p. lii.

-7-
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Dr, E. L. Thorndike is generally considered one of the foremost 

pioneers in the development of the testing movement. He was the instructor 
in the first college course in educational measurements offered at Columbia 
University in 1902.-̂  The first standardized tests were in the field of 
arithmetic, and were published in 1908.̂  19Wt twenty million people 
in the United States, including those in the Armed Services, had taken 
sixty million standardized tests.

TYPES OF TESTS

Tests may be classified according to the uses to be made of them, 
or the kinds of abilities being measured.^

Achievement Tests. These tests are designed to measure relative 
accojiÇ)lishment in a certain field. A diagnostic test is an achievement 
test designed primarily, to reveal weaknesses or strengths.

Scholastic-aptitude Tests. These tests are generally known as intel
ligence tests.

^rpid., p. 13 .
^Hicheels and Karnes, Measuring Educational Achievement, (New York:

McGraw-Hill Book Company, 1950) p. 15, citing Arithmetical Abilities and
Some Factors Determining Them, Contributions to Education Ho. 19, (New York: 
Teachers College, Columbia University, 1908), p. 102.

^Micheels and Karnes, o^. cit., p. 15.
^iicheels and Karnes, og. cit., pp. 23-2ii,.
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Special Aptitude Tests. Such tests are used to measure special 

abilities and also for prognostic purposes.

Interest Inventories. These are designed to show the general direc
tion of an individual’s interests.

Personality Instruments. These tests are for the purpose of deter
mining how well the individual is adjusted personally and socially.

Since this study is concerned primarily with achievement testing, 
it will not go into other types of tests. The most commonly used achieve
ment test batteries are the Metropolitan and the Stanford Achievement Tests. 
They are much alike in that they pretty well cover the elementary school 
curriculum. The Iowa Every-pupil Tests of Basic Skills and the California 
Achievement Tests are someidiat more limited in their scope, but they pro
vide for diagnostic analysis in each area tested. The Unit Scales of Attain
ment, sometimes known as the Coordinated Scales of Attainment, are used to 
test at every level of the elementary school. Besides the fore-going well- 
known achievement tests, there are the Gray-Votaw General Achievement Tests,

7and the Modem School Achievement Tests.
There are, also, some very well known achievement tests for use at 

high school and college level. The United States Armed Forces Institute 
makes use of achievement tests to evaluate a person’s ability to profit by 
higher education.

7'A. M. Jordan, Measurement in Education, McGraw-Hill Series in 
Education, (New York: McGraw-Hill Book Coirpany, 19S3), pp. 82-87.
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TESTS IN THE INDUSTRIAL ARTS FIELD

Following are some of the published tests in the industrial arts
field:

Hunter, William L., Shop Tests. These consist of twenty-five ob
jective questions on the particular subject measured. There are tests 
in woodwork, mechanical drawing, machine shop, automobile mechanics, 
printing, and related subjects. Published by the Manual Arts Press, 
1927, Peoria, Illinois. Newkirk and Greene report that these tests 
are too short to have a very high reliability individually, but in 
using a battery of the woodworking tests, they found coefficients of 
reliability as high as .85.

Nash, H. B., and Van Duzee, R. R., The Nash-Van Duzee Industrial 
Arts Tests for Junior and Senior High SpKool. This consists of two 
tests. Scale A and Scale B. Published by the Bruce Publishing Com
pany, Milwaukee, 1927. Scale A is a test designed to measure the 
junior- and senior-high-school student’s knowledge of processes, 
tools, materials, and information used in woodworking. Newkirk and 
Greene report that its validity is satisfactory in the light of com
mon practice, and that its reliability is a little below the best 
academic tests of the same type.°

Scale B is a companion test to the one described above, but is a 
performance test. It is suitable for measuring manipulative achieve
ment in junior- and senior-high-school hand woodwork. The reliability 
of this test is reported as varying from .60 to .80, which is too low 
for a first-class standardized test.10

Badger, Alex. J., Standard Test in Fundamental Mechanical Drawing. 
This test is published by the Public School Publishing Company, Bloom
ington, Illinois, 1929.̂ nlt has one form and three parts and is designed 
for use in grades 7-12.

Newkirk and Greene, op. cit.. 68.
%ewkirk and Greene, op. cit., 6L.

l^Newkirk and Greene, 22.. 65-66 •
^Newkirk and Greene, 22. 69-70.
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Nash, H, B,, and Van Duzee, R. R,, Nash-Van Duzee Industrial 

Arts Test. Test II, Mechanical Drawing. Bruce Publishing Company, 
Milwaukee, Wisconsin, 1932, This test is divided into two parts 
and has two closely equivalent forms which are suitable for use in 
junior or senior high school. A manual of directions, scoring key, 
and class record sheet are provided. The test has been carefully 
validated, and the reliability was found to be ,87 by correlating 
Form K with Form II, which is quite satisfactory.^2

Fischer Mechanical Drawing Tests, Parts I and g. Published by 
the Bruce Publishing Cortpany, Milwaukee, Wisconsin, 1929. Part I 
is an information test and Part II is a performance test. It was 
carefully validated on the basis of teaching practice. Its relia
bility was determined by giving the test twice to 150 sophomores in 
high school. This gave a correlation coefficient of .79, which is 
quite low for a standardized test.^^

Newkirk and Greene, cit., p. 71.
^^Newkirk and Greene, op. cit., p. 70.
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CHAPTER III 

TECHNIQUE 0? THE STUDY 

FACTORS TO CONSIDER IN PLANNING THE TEST

Reliability
The consistency with which a measuring instrianent can be expected 

to perform cannot be determined at the beginning stage of planning a test. 
However, since a long test is considered to be more reliable than a short 
one, a large number of test items should be gathered together to insure 
adequate sampling of the course objectives.^

Validity
Curricular validity has to be planned for by the test-maker or 

teacher. In the absence of a regular course of study in an area, as was 
the case in this study, the teacher must have some very definite object
ives as to what the instruction at a given level should accomplish. Ross 
states it this way:

. . . %  curricular validity is meant the extent to which the content 
of the test is truly representative of the content of the course. Curri
cular validity implies an act of judgment as to the adequacy of the 
sanpling included in the test.

Another criterion to consider in regard to validity is the discrim
inating value of each question. A question which could be answered correctly 
by all pupils, or a question which no pupil could answer correctly, would 
have no discriminating value. To be valid, questions should be correctly 
answered more often by those students who are consistently better students.

% .  F. Lindquist, et. al., Educational Measurement (Washington: 
American Council on Education, 1951}? p. 170.

2C. C. Ross, Measurement in Today's Schools (New York: Prentice- 
Hall, Inc., 1927), p,~W.-------------------------
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In planning for a test, in order to insure discriminating value of 

the questions, the maker of the test should select items of varying diffi
culty. This is especially iuç»ortant when the test is to be given to more 
than one grade and when the higher grade should be e3q>ected to be able to 
answer more questions correctly than the lower grade. The test in this 
study was planned for grades seven and eight.

The best way to plan the test to meet the criteria for validity 
would be to accumulate quite a body of items covering each specific object
ive to be covered by the test. These, in the case of this study, were form
ulated after examining the content of the course of study of the Spokane, 
Washington, public schools, and the textbook. Industrial Arts Woodworking, 
by John L, Feirer, Associate Director in Industrial Arts, Western Michigan 
College of Education.^ Essentials of Woodworking, by Ira Samuel Griffith^ 

was also used. With quite a large body of materials to choose from, it was 
possible to discard some of the items after a careful analysis of each item.

Usability of Test
In order to assure usability of the test, the number of questions 

should not be so large that the test could not be given in an average school 
period of forty-five minutes. Another factor in achieving usability is to 
have the instructions for administering the test typed and sent to those 
who will administer the test.

^John L. Feirer, Industrial ^ts Woodworking (Peoria, Illinoisr 
Chas. A, Bennett Gonç»any, Inc,, I916).

^Ira Samuel Griffith, Essentials of Woodworking, Thirteenth Edition. 
(Peoria, Illinois: The Manual Arts Press, 1916).
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Since, in the case of this stoidy, the plan was to have the test

given in several schools, a number of dfaferant teachers administered 
2it. In order to have the conditions for administering the test uniform, 

directions were necessary.
In making plans for having the test administered, double postal cards 

were typed and sent out to different schools. Teachers were asked to return 
the card, filled in with the number of copies needed, if they were willing 
to participate in this study,

CONSTRUCTION OF THE TEST

In order to construct a reliable test, a large number of items 
should be included. However, Micheels and Karnes warn against including 
more items just for the sake of adding to the total number of points. They 
state, in part:

. . . The exact number to use will depend upon the purpose of the 
test and the types of items selected. A few carefully prepared mul
tiple-choice items may be much more valid and reliable than a large 
number of true-false questions prepared in a hurry. With this quali
fication in mind the suggestion still holds— include a large number of 
items.3

Greene, Jorgensen, and Gerberich point out to the inexperienced test 
maker some points to keep in mind and some pitfalls to avoid in making up 
tests.^ The multiple-choice type of test is considered the most objective, 
especially when four or five alternatives are given for the pupil's choice.

Ĉf. ante p. 6.
%icheels and Karnes, 0£. cit., p. 136.
^Harrj’’ A. Greene, Albert N. Jorgensen, J. Raymond Gerberich, 

Measurement and Evaluation in the Elementary School (New York; Longmans, 
Green and Company, 19U2), pp. 17o et. seqq.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-1$-
The alternative choices should be plausible so that the pupil has tc use 
a sense of discrimination in choosing the best possible ansvrer. Sometimes 
it is possible to save the wrong responses given to questions, and, from 
these, make up the alternatives. As a rule wrong ansvxers are given because 
they seem plausible to the ptpil.

True-false tests should have aabout the same number of answers true 
as false. The use of specific determiners such as "always," "never," and 
"entirely," tend to cause a statement to be false, while words that limit 
the statement, such as "may," "sometimes," "as a rule," or "in general" 
are much more likely to be true than false. Such expressions should be 
avoided. It is best to get coiroletely away from the language used in the 
text, as pupils with good rote memories may get the right answer without 
properly understanding why it is right. The answer should be suggested by 
the whole content of the question instead of by a leading word.

The simple-recall type of test question requires just one word, 
phrase, symbol, or a number in the answer. This type of question is not 
quite so objective as the multiple-choice type where the answer is given, 
but must be identified by the pupil as being the correct response.

Matching tests should have more items in Part II than in Part I in 
order to eliminate chance as much as possible. It is necessary to avoid 
clues, such as having singular or plural forms. In such cases it is 
possible for a student who does not know the correct answer to pair a 
singular subject with a singular verb or vice versa.
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The conç)letion type of question may have a sentence with a blank 

which must be filled in with the proper word, or a paragraph with several 
blanks. Another type of question Idets a number of items and asks the 
pvpil to place them in the proper order or sequence. Another type lists 
several items which are related and one which is not related and asks the 
pupil to pick out the unrelated item.

A sequence test is another type of test in which the pupil places 
the different items 5,n the proper order.

After discarding a number of questions from those originally brought 
together for the test, in order to eliminate those tAich did not seem to be 
very strong, and in order to make the test the right length for a forty- 
five minute period, thirty true-false items are usedj a matching test with 
five items; a multiple-choice section containing seven items, a sequence test 
in which the pupils put the items in proper order; a short test of five 
questions, each containing six answers, in which the pipil selected the 
unrelated item; and a completion section containing eighteen questions 
where the ptpil was asked to supply the word which should be placed in the 
blank.

Each section was preceded by brief directions and an example numbered 
"0." This test, together with the instructions for administering, and the key, 
will be found in Appendix B of this study.

The test was mimeographed and sent to the schools which had indicated 
a willingness to participate in the study.
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ANALYSIS OF TES RETURNED TESTS

Many of the smaller schools had reported that they did not offer 
industrial arts education i;i the seventh and eighth grades. One school 
offered industrial arts to eighth graders but not to seventh graders.
This resulted in the sampling from the seventh grade from the second- and 
third-class districts being very small, a total of only twenty-eight pupils. 
The number of piç>ils participating is shown in Table No. I, Appendix A.

Upon receipt of the pupil-marked tests, they were scored and tabu
lated to determine the number of correct responses to each question. This 
tabulation. Table No. II, Appendix A, gives the correct answers submitted 
by grade, from first-class districts, in one column; and from second- and 
third-class districts combined in another column. The "grand total" column 
indicates the total number of correct responses for each item. The highest 
score made by any pupil was 56 out of the possible 70 points. This would 
seem to indicate that this test might be adapted for use at the ninth grade 
level as irell as the seventh and eighth.

No question was answered correctly by all pupils; and no question 
was missed by all pupils. The question which received the most correct 
responses was in the true-false group. This question was so easy that it 
could have been correctly answered from knowledge gained in another class 
or life situation. In other words, it might be considered a test of general 
intelligence instead of industrial arts knowledge. This is the question:
"A tool should be used carefully and for the purpose it was intended." 
Ninety-three per cent of the pupils answered this question correctly.
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Another question which received a high percentage of correct re
sponses was: "Nails are usually sold by the pound." Since true-false
statements containing a limiting word, such as "usually," are more often 
true than false, this might have been a factor in its being answered cor
rectly by eighty-nine percent of the pupils. However, there was a question 
requiring a negative response which contained the word "usually," also.
Just about half of the students made the correct answer to this question;
"A cross-cut saw usually has less teeth per inch than a rip saw."

The question found to be the hardest was in the completion section 
of the test. There were several answers close to the required exact word, 
but they could not be accepted for several reasons. This question would 
have made a much better multiple-choice item. The plausible answers given 
by the students could then be used along with the correct answer. The 
question, which is No, 58 on Table II, Appendix A, reads as follows: "The
age of a tree is determined by counting the _______ rings." The word to
be placed in the blank was "annual." liany pupils supplied similar words, 
such as "age." Since the word, "age," was contained in the statement, this 
answer was not accepted as correct. In analyzing this question and the 
answers given, the conclusion has been reached that it would make a very 
good multiple-choice item. In this way, the correct word TTOuld be sup
plied to the student along with other plausible and nearly coirect answers, 
and the pupil would have a chance to discriminate in selecting the best 
response.
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CHAPTER IV 

EVALUATION OF THE RESULTS 

RELIABILITY

The method used to determine the reliability of a test when it is
not possible to administer two forms, or to administer the same test to
the same group twice, is the Split-Half method. This raetiaod is used in
determining the reliability coefficients for the Stanford Achievement 

1tests. However, the Stanford tests are based on random sançles of ptpils 
from thijrty-four school systems. Truman L. Kelley and the others who set 
up the directions for administering the intermediate and advanced batteries 
suggest that when pupils in a single class or school are used, the reliability 
coefficients might be slightly lower than those yielded by their tests. The 
corrected Split-Half Reliability Coefficients range, on the Stanford tests, 
from ,821 on the Paragraph Meaning test (ninth grade) to .9Ul on the spell
ing test (seventh grade). The lowest reliability coefficients for the 
eighth grade are on the Science and Study Skills tests. The Corrected 
Split-Half Reliability Coefficient is .83 on both of these tests.

The eighth grade of one of the larger school districts participat
ing in this study was used in arriving at the reliability coefficient by 
the Split-Half method. This method is described by Torgerson and Adams.^
The test was split into halves, using the questions with the odd numbers

Truman L. Kelley, et al,, "Directions for Administering," Stanford 
Achievement Test, Intermediate and Advanced Batteries, Forms J, K, L, M, 
and N (Yonkers-on-Hudson; World Book Company, 19^3% p. l8. “

^Theodore L. Torgerson and Georgia Sachs Adams, Measurement and 
Evaluation (New York; The Dryden Press, p. 388.

-19-
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for one test, and the even-nnmbered questions for the other. Each pupil 
was scored on both of these tests. There were 192 eighth grade pupils.
The scores made on the halves of the test were correlated using the 
Pearson-Products Moments Method shown below.^ 

r : M of (A % B) - %  ^ Mb )
- (M sV

As the resulting coefficient of reliability pertained to only one- 
half of the test, the Spearman-Brown formula was used to correct the reli
ability coefficient for the whole test. A test is generally considered to 

be more reliable if it is longer. The formula used to make this correction

- -...
In this foiTOula, r represents the found reliability coefficient, n 

represents the number of times the test's whole reliability, which Is to 
be estimated, is longer than the one whose reliability is known, r™ equals 
the estimated reliability coefficient for test of increased len^h. ̂

using this formula, a coefficient of reliability of .70 was given 
for one-half of the test, and .823 for the whole test as given to the 192 
eighth grade pupils of one first-class district.

According to Odell, tests yielding reliability coefficients of from 
.60 to .09 are "satisfactory for group measurement, but only fairly so for 

individuals."^ This is because the larger the grotp, the smaller the pro

bable error.

^Clark L. Hull, Aptitude Testing (Yonkers-on-Hudson: World Book
Conpany, 1926), p. 1̂ 22.

S?oi^erson and Adams, 0£, cit., 388.
^C. W. Odell, Educational Measurement in High School (New York: 

The Century Company, 1930), p. 6̂ .
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COMPARISON OF THE GROUPS TESTED

A conçiarison of the scores made by the 317 seventh graders and the 
358 eighth graders tested is made in Percentile Graph Mo. 1. The lowest 
curve represents the seventh grade, the middle curve represents the seventh 
and eighth grades combined, and the \ç>per grow, the eighth grade alone. As 
can be noted, the eighth grade is substantially better or higher than the 
seventh grade. The median for the whole groiç) was iiO.lj the eighth grade 
median was hlj the seventh grade median, 36.75. Between the eighth grade 
and seventh grade medians there is a difference of 2.25 points. The range 
for the eighth grade is from 22 to 56, while the range for the seventh 
grade is from 19 to 51+. The interquartile range for the eighth grade is 
slightly less than that of the seventh.

Percentile Graph No. 2 conç>ares the eighth grade students from the 
first-class districts with the eighth grade students from the second- and 
third-class districts. This graph indicates that the students in the lower 
quartile from the smaller schools did substantially better than the students 
from the larger schools, while in the interquartile, the students from the 
larger schools did better. The smaller schools take the lead again in 
the upper quart ile. There is less spread in the inter-quart ile range of 
the smaller schools than that of the larger schools. Taken as a whole, 
this graph seems to indicate that the achievement of students of indus
trial arts, as measured by this test, is about the same in the smaller 
schools as in the larger schools. The curve for the smaller schools is a 
little more irregular because of the smaller number of pupils in this group.
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Ninety pupils in the eighth grade of.the smaller schools took the test, 
and 268 eighth grade piçiils from the larger schools.

Percentile Graph No. 3 shows the seventh grade of the smaller schools 
as compared with the seventh grade of the larger schools. There were only - 
28 pupils in the seventh grade group firom the smaller schools, while the 
larger schools had 289 seventh graders in the participating groiç). The 
fact that so few students were represented by this distribution curve for 
the seventh grade from the smaller schools makes it very irregular, and 
the scores in the interquartile range appear very much lower than those 
from the larger schools. This could be due to the fact that so few pupils 
were in this group. The lower and upper quartiles indicate that the curves 
might have been much closer together if the number of students, in the two 
groups had been more nearly equal. The seventh graders from the smaller 
schools have a median score of 3^.50, while the seventh graders from the 
larger schools have a median score of 38.75.

CORRELATION WITH SCORES ON STANFORD ACHIEVEMENT TESTS

It was not possible to obtain scores on Stanford Achievement tests 
for the whole group taking the industrial arts test. Neither was it pos
sible to take into consideration the general intelligence of the pupils par
ticipating, except to the extent that the grade equivalent scores on Stan
ford tests reflect general intelligence of the 192 eighth grade pupils used. 
It was possible to obtain the scores made on Stanford tests for this gro%) 
of 192 pupils from one first-class district. The correlation of the indus
trial arts score and the grade equivalent scores was determined by using
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The same formula as was used in correlating the two halves of the test,^
The coefficient of correlation was found to be .Split and the probably error, 
^ .011(1. The correlation of the industrial arts test with the Stanford 
Science scores was found to be .3315, and the probable error, j/ .OWt.

*̂ Cf. ante, p. 20.
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CHAPTER V 

SUMMARY AND CONCLUSIONS

IMPORTANCE OF INDUSTRIAL ARTS IN THE ELEMENTARY CURRICULUM

Because of the stress put ipon developing the individual personality 
in t o d y ’s schools, a definite line cannot be drawn between the objectives 
of general education and industrial arts education. They are the same. 
Because of the many changes in the last twenty-five years in today's highly 
mechanized society, much more is needed to fit boys and girls for citizen
ship and successful living than was the case a few decades ago. The Edu
cational Policies Commission of the National Education Association states:

Life in the United States has grown increasingly conplex during the 
last century, and there is every indication that the complexities will 
multiply even further. To keep society moving forward and operating 
efficiently, American citizens must learn many things: They must have
at hand a wide range of factual information; they must be familiar 
with the unwritten laws and mores of American behavior. "Know-how" in 
twentieth-century America is not confined to engineers ani scientists; 
there is a "know-how" of ordinary living in our complex society which 
must be learned by the whole population. , . ,

Beyond the traditional fundamentals, however, are many additional 
learnings basic to American behavior. There are, for example, the 
essential attitudes and skills of teamwork, initiative, and honesty. 
There are such matters as reading newspapers with judgment, utilizing 
telephone and telegraph efficiently, driving trucks and automobiles 
safely, and handling efficiently the tools and machines essential to 
modern commerce and industry and agriculture, . .

Certainly, the junior high school is a good place to stress the use 
of tools, including their care and selection, and the ability to follow a 
plan to conpletion. Willingness to cooperate with others should also be

^Educational Policies Commission, Public Education and the Future of 
America (Washington: National Education Association of the United States,

p. 86.

-27-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-28-
stressed, together with pride in workmanship and artistic appreciation.

There are many frustrations in school work for many boys and girls.
The feeling that comes with being successful in accomplishing something 
worth idiile can be achieved many times in the industrial arts classes for 
those who have difficulty with academic subjects. This is not to say that 
those students vdio have difficulty with other subjects are the ones who 
will profit most from this type of work, but they are the ones who may 
sometimes become interested in school just because of this type of activity. 
Emotional health can best be promoted by experiencing success. The Educa
tional Policies Commission states further:

The public schools, with enphasis on the development of latent 
talents, may do much to enable all Americans to achieve the individual 
stature of cultivated persons. By opening iç the avenues of literature, 
arts and sciences, of hobbies, of sports and athletics, the schools may 
contribute to the possibilities of self-realization.”2

THE INDUSTRIAL ARTS ACHIEVEMENT TEST AS A MEASURINa INSTRUMENT

Positive Values of the Test
This test is a good measuring instrument for industrial arts at the 

7th and 8th grade level for several reasons: (1) It measures achievement
at different grade levels as evidenced by the fact that the seventh graders 
ranked lower than the eighth. (2) The results correlate satisfactorily with 
scores on a standardized test.^ (3) In making up the test items were carefully 
selected on the basis of their curricular validity. The opinions of other 
experienced teachers were solicited, (li) The test is easy to administer.

^Ibid., p. 91)..
3cf. ante, p. 20.
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S0I4B CRITICISMS AMD RECŒÜŒMDATIOMS FOR IMPROVEtlSNT

In perfecting any test, some questions should be rewritten and im
proved. Some questions now in the true-false section might better be 
placed in a multiple-choice section.^ Some questions of the true-false 
type, containing words like "usually,” or "always," might be reworded.

Because all students were able to finish this test within the time 
allotted, it could be lengthened somewhat, allowing a greater number of 
multiple-choice items. However, as such questions take more time than 
true-false items, not more than ten questions should be added if all 
pupils are to have an opportunity to try every question.

This test may be adapted for all junior-high-school grades because 
many of the questions wore not answered correctly by the best of the eighth 
grade students. There is plenty of room at the top if ninth graders per
formed correspondingly as well as the seventh and eighth graders. The 
highest score made was fifty-six out of a possible seventy points.

Further research in this field might include having the test ad
ministered to a large sampling of seventh and eighth grade students vho 
have had no school training in industrial arts. The test could be doubled 
in length, making two equal forms. B]/" the administration of equal forms 
to the same group of students its reliability could be more accurately 
determined.

^Gf. ante, pp. 22-2.3.
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TABLE I

NTOIBER OF TESTS RSTURIvED BY GRADE 
AND TYPE OF SCHOOL

Grade First-Class
Schools

Second-and 
Third Class- 
Schools

Total

Seventh grade 289 28 317
Eighth ^ade 268 90 358

557 118 675
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TABLS I I

GORaaCT ANS^CRo ON T2ST 3U3STIC:(5
Eighth Grade II Seventh Grade

Ques'-
tion
No.

First-
Class
(268
Pupils)

Second- and 
Third,-Class 
(90 pupils)

Total
(358
Pupils)

First-
Class
(289
Pupils)

Second- and 
Third-Class
(28 pupils)

Total
(317
Pupils]

Grand
Total
(675
Pupils)

1 iSl 5U 235 159 15 17if if09
2 239 70 309 2if9 17 266 575
3 236 81 317 220 23 2lf3 if 60
if 132 if8 180 liil 18 159 339
5 193 65 258 198 17 215 if73
6 175 U5 220 lif6 12 158 378

7 252 85 337 253 27 280 617

8 26L h9 313 286 28 31if 627

9 125 15 170 I6l 17 176 3U8
10 231 78 291 236 23 259 550

11 2W 78 326 227 2it 251 577

12 19if 65 269 190 22 212 if8l
13 121 38 158 12h 16 lifO 298

Ih 217 77 29if 210 22 232 526
15 255 88 3L3 383 25 308 351

16 156 58 21it 178 20 198 ifl2

17 no 29 139 91 9 100 239

18 229 76 305 233 2h 257 562

19 153 52 205 l6ii. Ilf 178 383

True
False
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table II (continued)

Match
ing

Eighth Grade Seventh Grade
Grand
Total
(675
Pupils)

Ques
tion
No,

First-
Class
(268
Pvpils)

S'econji- and 
Third-Class 
(90 piçils)

Total
(358
Ptçjils)

First-
Class
(289
P T ç ils )

Second- and 
Third-Class 
(28 pupils)

Total
(317
Pupils)

20 209 70 279 236 2k 260 537
21 202 65 267 178 21 199 U66
22 256 87 313 273 25 298 6hl

23 138 28 l66 lliO 11 151 317
2h 89 35 12ii 7k 12 86 210
25 165 5it 219 17k 18 292 101

26 1U6 5it 200 132 16 150 350
27 iWt 66 210 172 19 191 UOl
28 223 69 292 186 22 208 500
29 122 37 159 121 Ik 135 29k

30 Ik? 52 199 17lt 12 186 385
31 101. 23 12ii 89 8 97 221
32 99 29 128 89 8 97 225
33 57 33 90 76 5 81 171
3h 75 26 101 83 7 90 191
35 59 22 81 6k 5 69 150

9 36 233 72 305 198 20 218 523
37 13U 5it 188 116 10 128 316
38 169 70 259 176 20 196 1,55
39 106 55 161 lit2 13 155 316
ho loll 32 136 119 7 126 262
111 236 80 316 232 25 257 573
1|2 169 k9 218 160 13 173 391
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TABIiS II (continued)

Ques
tion
No,

First-
Class
(268
Piçils)

Eii^th Grade 
Second- and 
Third-Class 
(90 pupils)

Total
(358
Ptç)ils)

First-
Class
(289
Pupils)

Seventh 
Second- and 
Third-Class 
(28 pupils)

Grade
Total
(317
Pi^ils)

Grand
Total
(675
Pupils'

lice
ÏÙ 104 32 136 105 6 111 247
kh 55 34 89 57 5 62 151
kS 181 54 235 163 i4 177 412
hs 150 59 209 175 16 191 400
hi 152 47 199 169 15 184 383

lated
174 58 232 168 15 183 415

h9 234 77 311 232 23 255 466

SO ii5 12 57 33 5 36 93
51 182 67 249 215 20 235 484.

. 52 78 22 100 37 4 41 141
letion

53 148 44 192 155 16 171 363

54 154 41 195 152 12 164 359
55 156 54 210 97 10 107 317
56 234 77 311 204 22 226 537
57 79 27 106 85 5 90 196
58 6 21 27 5 3 8 35
59 24L 76 317 206 24 230 547
60 158 62 220 168 10 178 398
61 43 15 58 66 4 70 128
62 230 81 311 244 24 268 579
63 152 48 200 194 11 205 4o5
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TABLE II (continued)

Eighth Grade 
Second- and 
Third-Class 
(90 pupils)

Seventh Grade
Grand
Total
(675
Pupils)

Ques
tion
No.

First-
Class
(268
Pupils)

Total
(358
Pupils)

First-
Class
(289
Pupils,

Second- and 
Third-Class 
(28 pupils)

Total
(317
Pupils)

176 57 233 170 18 188 h21

65 52 25 77 86 5 91 168

66 202 63 265 153 11 161& 1*29

67 51 26 77 53 '.2 55 132

68 39 5 hh 31 2 33 77

69 182 53 235 157 18 175 1*10

70 35 20 55 U6 h 50 105
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SEVENTH AND EIGHTH GRADES INDUSTRIAL ARTS TEST

Your Name_____________________________ School_______________________
True-False

Directions; Write word "true" or "false" in blank before number.
True 0. Oily rags should be put in a metal can with air-tight lid.

_________ 1, A bench hook is a useful tool for holding a small board
while it is being cut with a saw,

   2. A good craftsman has tools piled on a table nearby for
instant use.

  3. A claw hammer should be used in removing large nails ivithout
the use of a block of wood for a fulcrum.

__________ 4. A cross-cut saw usually has less teeth per inch than a rip
saw.

________  5. A wood chisel is not sharpened the same as a plane iron.
________  6, A marking gauge is used instead of a pencil to make a lay-out

of a chamfer.
________  7. Nails are usually sold by the pound.
________  8. A tool should be used carefully and for the purpose it was

intended.
________  9. A common nail is larger in diameter than a box nail of the

same number.
 10, The oak tree produces a wood that is classified as soft.
________ 11. Finishes bring out the grain of the wood.

_12. A saw and chisel are used to cut out dado joints.
_13. Brads are similar to common nails but are very small. 
_14. Countersinking is boring a hole through the wood.
_15. IVhen a plane is not being used it should be placed on its side.
_16. Scrapers are usually used on hard wood before sanding.
_17. To apply filler first brush with the grain then across the 

grain.
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_18. When finishing a project where dust particles are in the 
air, use a fast diying finish,

_̂ 19, It is better to clinch a nail with the grain of the wood 
than across the grain,

20, The rasp and cabinet file are used in smoothing out opera
tions on curved surfaces.

_21. A long plane is necessary for planing surfaces smooth and 
straight.

_22, A screw driver should always be of the correct size and 
shape for the work.

23. Claw hammers are available in sizes from 5 oz. to 12 oz.

_24. Lacquer is applied to a project in the same manner as varnish,
_25. Enamel is applied to a project in the same manner as varnish.
_26. Paste filler is used on close grained woods before finishing.

__________27. Water stains are cheap, have more uniform color, and are
less likely to fade than oil stains, but they cause the 
grain of the wood to raise.

__________28. A very fine sandpaper is used to rub each coat of finish
before applying the next.

__________29. The natural color of shellac is yellow.
__________30, The smallest gauge size of a li" screw is No. 8,

Matching Test

Place the letter in the second column on the line to the left of number
in (first column for the best answer. Question No. 0 is answered for you.

 A 0. Width of boeurds

_32. High-speed drills

_33. Width of chisels and
divisions on try square

_34. Length of nails, less 
than No, 12

_35, Auger bits

(A) vary by 2"
(B) vary by l/l6'
(c) vary by 1/32'

(D) vary by 1/64'
(E) vary by 1/4"
(F) vary by 1/8"
(G) vary by 1"
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Multiple-Choice
Directions: Place capital letter of the correct answer to the left of

question.
Exançile:
B 0. A bevel is cut with a

(A) coping saw (B) plane (C) scraper (D) jack knife,
(E) chisel

_36. When striking a wood chisel, use a
(A) ball peen hammer (B) wood mallet (C) claw hammer
(D) wrench (E) your hand

_37. In cutting a Ik" board to 12" width use a
(A) back saw (B) rip saw (C)cross-cut saw (D) coping saw,
(E) key hole saw

_38. The kind of wood usually used for construction of 
homes (rafters, sheeting, etc.)
(a ) birch (B) maple (C) pine (D) bass wood (E) cedar 

_39. No. ^ sandpaper is
(a ) very smooth (B) very rough (C) medium (D) smooth 

_ijO. To obtain a natural finish that is not duH, use
(A) white shellac (B) stained varnish (C) i&ite enamel
(D) orange shellac (E) wax

_1|1. Hammer handles are usually made of
(a ) soft wood (B) hard wood (C) plastic (D) aluminum
(E) fiberglass

_h2. To make a line square across a surface use a
(A) rule (B) T square (C) try-square (D) bevel square
(E) yard stick

Sequence
Directions; Arrange letters for each step in the order in idiich you 

would perform the operations in squaring stock. The 
first step is done for you as an exanç>le.

Example;
0. (A)
k3. (B)
kh. (c)
it5. (D)
k6. (E)

k7. (P)

Planing face side.
Gauge and plane for thickness.
Measure for length and square the end with face side 
and face edge.
Plane face edge.
Mark one end square, and square with face side and 
face edge.
Measure for width, gauge, and square second edge with 
face side.
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ünrelated
Directions: Put in space at left of number the letter of the term that
does not belong in this group.

D 0. Exançjle: (A) rip (B) cross-cut (C) back (D) chisel
(E) coping (F) key-hole

 U8. (A) brad (B) common (C) finish (D) casing (E) box
(F) screw

 k9» (a) brace (B) auger bit (C) gimlet bit (D) drill bit
(E) hand drill

$0. (A) fore (B) smooth (C) Jack (D) spoke shave (&) joiner
(F) block

 5l. (A) varnish (B) shellac (C) stain (D) thinner (E) filler
(F) brush

52. (A) 2/0 (B) 0 (C) 1 (D) 1| (E) 3A (F) 3/0

Completion
Directions: Place the correct word in the answer column which is to the

left of the question number, as in Mo. 0,
Answer Column

vise 0. Wood is held in a (0) for planing the edge.
 53. In a 2-view drawing, the (1) view and the side view are shown.

_54. In starting a saw for cutting, hold it at an angle of 
(2) degrees.

_55. A (3) (3) is used to drive a nail below the surface of the
wood.

56. Circular lines are made with a (it) .
_57. A (5) saw is used for sawing where fine or close cuts are 

necessary.
_58. The age of a tree is determined by counting the (6) rings.
_59. % e n  sanding wood, sand (7) the grain.
_60. An (8) is used to sharpen a shisel and plane iron.
_6l. To control the depth of the blade, use the ($>) adjustment.
62. Paint is thinned with (10).
63. Apply pressure at the (11) when starting a plane.
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Gonç)letion (continued)
_61:. Chatter marks are caused by a (12) blade or by not 

holding the plane firmly.
_65. A Ko. 9 screw is (13) in diameter than a No. 7 screw.
66. The parts of a project should be sanded (lit) before 

being assembled.
67. Straight shank drills are usually used in a (15) .
_68. Drill pilot hole if assembling soft wood pieces (16) 

the depth the screw is to go,
_6p. A screw driver should fit the slot of the screw and be the 

same width as the (17) of the head,
70. %en cutting with a chisel always cut with or (18) the 

grain.
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KEY
True-False Multiple Choice

Matching Test

31. (C)
32. (D)
33. (F)
3U. (E)
3S. (B)

1. True 36. (B) 56. annual
2. False 37. (B) 59. with
3. False 38. (0) 60. oil stone, whetstone.
U. False 39. (0) carborundum stone
5. False liO. (A) 61. adjustment.
6, True hi. (B) screw adjustment
7. True k2. (C) 62. thinner (paint)
8. True

63.
turpentine (water)

9. True Sequence knob, front
10. False 64. loose
11. True 1*3. (D) 65. larger, greater
12. True m .  (E) 66. before
13. False 45. (B), (F), or (C) 67. hand drill
Ik. False 46. (F), (C), or (B) electric drill
15. True 47. (0), (B), or (F) 68. one-half
16. True 69. diameter or width
17. True Unrelated 70. across
18, True
19. True 48. (F)
20. True 49. (F)
21. True 5b. (D)
22. True 51. (F)
23. False 52. (E)
2h. False
25. True Completion
26. False
27. True 53. front
28. True 54. 4o, 45j or 5o, or 60j, 65, 70 (about 45° or 65°
29. False 55. nail set
30. False 56, compass or dividers

57. back
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DIRSCTIONS FOR ÂOIINI3TERING IÎÎDU3TRIAL ARTS TEST

Before beginning this test, have each student write his name and 
school in the spaces provided on the first page. Then have him put the 
class he is in (seventh or ei^th) above the school name.

This test is designed to be completed in a forty-five minute 
period. Direct your students to try to answer all questions. Before 
beginning go over the sample questions. There is one provided at the 
beginning of each part of the test, When you are sure they know just 
how to indicate their answers have them begin writing.
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