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CHAPTER I
THE PROBLEM AND DEFINITIONS OF TERMS USED

Students in secondary schools are placed or guided into the schoel
curriculum according to the results of various sptitude, achievement. and
intelligence tests, and their success or failure in previocus courses.
Often times students who can not comprehend the subject matter or adjust
thenselves to other classroom activities are sent to the industrial arts
laboratery. Because of the technological advances in industry, students
vho can not comprehend the material in English, mathematics, and science
may not have the ability to succeed in technical courses. Informatiemal
content of these courses is presented in a manner that requires students
to understand written instructions and directions. The student needs to
know how to use various mathematical formulas and have a basic under-
standing of sclentific information.

I. THE PROBLEM

Statement of the problem. The purposes of this study were (1)
to ascertain vhether students who make satisfaciary grades in industrial
arts also make satisfactory grades in certain other subjects and 1f
students who do unsatisfactory work in industrial arts do unsatisfactoery
work in certain other subjects; (2) to show the relaticnship betwsen
Differential Aptitude Test (DAT) scores and achievement in industrial
arts; (3) to determine whether students who earcll in industrisl arts
subjects also enroll in other elective subjects.
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Isportance of tho study. Society im the United 3tates of today
is indeed dominated by technelogy. Manm has beem living in and adjusting
to an ever-changing envirenment for centuries. but the full force of the
ever increasing technology has developed since the turn of the tweatieth
century. The everyday activitiss of a persen, both at home and at work,
requires vastly increased technical understanding and specialisation of
skill. The need for a broad knowledge of the principles and processes
of industry is stated by Bemnett.

Every man vho would intelligently use the medern conveniences of
his own home, or the labor saving devices and conveniences of busi-
aess life, must know something of the materials and principles of
industry; and if he is to have any adequate appreciation of the pro-
dust . . . and judge the quality of the things he purchases or uses,
he must know something of the process that produced it. In fact,
industry development has been 80 rapid and se varied im our cowntry
. « o« it has affected every man's 1life to an extent that if he is to
retain sufficient mastery of his enviroament te make it serve his
needs, he is forced to acquire considersble pnetignl imowvledge of
the materials, principles and process eof imdustry.

The technical advancemsnt has changed the demands upon our educa-
tional syster "from the earlier dual concept which would educate scme as
‘thinkers' and others as 'dom".z Now the trend seems to be toward
combining the thinking and doing in an effort te make a more effective

program of eduutta.’ Advancement imn technelogy is causing changes in

lmurlu A. Bennett, The Manual Arts (Peoria, Illincis: The Manual
Arts Press, 1919), p. 15.

zmm C. Brown, "What's Goed About Industrisl Arts in our Sohool.”
The Teachers College Jourmal, 36336, October, 196L.

Irnia,
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the nature of and requirements for eatry inte many occupations and pro-
fessions. It is necessary for students to participate in a bread spesctrum
of subjects. Industrial artes is part of gensral education and a process
of relating general education to technology of industry. It is then
necessary to provide each student with an opportunity to acquire knew-
ledge and skills in practical ways so that the student will experience
& bread background of learaning.

The primary purpose of industrial arts is to provide a broad back-
ground of exploratery experiences for the development of an intelligent
understanding of wedern industrial civiliution." The exploratory experi-
ences will include an understanding of industrial technology, processes
and materials, development in the basic use of tools, respect for and
habit of safety practices, creative thinking techniques, problem solving
abilities, and an understanding of good design.

There seenms t0 be a trend toward sending the unsuccessful student,
socially and acadsmically, to the industrial arts laboratory and placing
the successful student in strictly cellege preparstory cennu.s This
iz an injustice to the successful student. For example, somes major
colleges in the United States are omitting various industrial arts courses
from the students' curriculum. Presumably, this is being done on the
assumption that this iknowledge was obtained in high scheol. BEvery student,

l‘s. L. Coover, "Industrial Arts and Oemeral Education," Industrial

Arts and Vocational Education, 49128, May, 1960.

Slawpence S. Wright, "Space-ige Industrial Airts," Industrial Arts
and Vocational Education, £8322], October, 1959.




successful or unsuccessful, should be given the epportunity for the
develeopment of leisure time activities. The ability to know the quali-
ties of good materials and workmanship and to select, care for, and use
industrisl products wisely should be developed in every student. If
high achools channel the college bound student inte strietly college
preparatory subjects, omitting the industrial arts, where is the studeat
expected to acquire this knowledge? Vhile the writer agress that the
unsuccessful student should have an opportunity in industrial arts to
develop a prevocational background, this does not mean that the industrial
arts laboratory should be a dumping ground for students of low general
ability emly.

Linitations of the study. The data for this study were taken from
the group of students who attended Shawnes Mission West High School dur-

ing the 196-1965 schecl year. This group is made up of 104 students
who were enrclled in Metalworking I. The other subjects that were used
in the comparison for this study are: FEnglish, mathematics, and labora-
tory science. Only those students who were enrolled in the various
courses for the entire year were included in this study. The topic for

this thesis was developed after the various courses were near completion.
II. DEFIKITIONS OF TERMS USED

Bifferential Aptitude Tests. These ars a battery of eight tests

designed to appraise fundsmental intellectual abilities with the placing
of as little emphasia as possible on particular scheel subjects. Even
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though the Numerical Ability and Language tests are basically dependent
on schoal subjects, the aim has been to use information learned in ele-
mentary schools. Tha battery of eight tests is made up of the following
tests: Verbal Reasoning, Numerical Ability, Abstract Reasening, Space
Belations, Mechanical Rsasoning, Clerical Speed and Accuracy, aad Langu-
age Usage. The Language Usage test 1s made up of two ssctions, one on
spelling and one on sentences. The Verbal Reasening and Numerical Ability
will give a sampling of the general mental sbility of mtcnigomo.é

Verbal Reasening. Verbal Reasoning is a measurs of the ability
to grasp an idea explained in words. The purpose of the test is to evalu-

ate the students' ability to generalise relationships inhsrent ia inow-
ledge and to think abstractly. The questions are multiple choice with
sixteea optiocns from which the correct answer is chesea. This test has
high correlation with academic success. Because sons vocational jobs
have & positive relationship with the ability to understand complex
verbal phrases the results of this test alsc deserve sonme cmidcration.7

Numerical Ability. This test was designed to test the understand-
ing of numerical relationships and the ability te handle numericsl con-
cepta. It involves arithmetic computation rather tham arithmetic reasen-
ing. The Mumerical Ability test is also important in the predicting of

60.0:';- K. Bennett, Harold G. Seashore, and Alexander G. Wesman,
Manual fer thc Differential Aptitude Tests (New Yorks The Psychological

7&“., p. 6.
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academic success. Due to the fact that many oscupations require numeri-

cal ability, the results of this test require some cmidcration.a

Correlation ceefficient. It is a summary of the msgnitude and
direction of the relationship between two sets of mrountl.9 The
method employed for computing the correlation coefficient is the Pearsen
product-moment. In this study the correlation coefficient will be repre-
sented by the letter r.

lavel of significance. "The lavel of significance refers to the
degree of improbability which in deemed necessary to cast sufficient
doubt upen the truth of the.hAypothesis to warrant its rejection.™° If
it 1s stated that the resulis are significant at the 5 per cent level,
it is meant that the event may not be expscted to occur more than 5 times
in 100 by pure chance error in sampling; and likewise, if an event is
significant at the 1 per cent level. it is implied that the event may
be expected to happen not more than 1 time in 100 by pure chance errer
in sempling. This alsc means that the probability ef a pure chance error
is less than 1 per cent. A study that has a probability of 1 per cent is
more meaningful and has greater significance than if it had a probability
of 5 per gent. The 1 per cent level and 5 per cent levels are often times

8 uid.

9
C. C. Ross, and Julian C. Stanley. Msasurements in Today's Schools
(Englewood Cliffs. Mew Jersey: Prentice-Hall. Inc., 1950), p""Bi". .

10p,u1 Boomers, and E. F. Iinquist, Bl Statisticel Methods
in Psychelogy and Bducatien (Boston: Houghten Co., 1900), p. 267.
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indicated as .0l or .05. The level of significance is indicated by the
Greek letter alpha (o ).

Industrial arts. Industrial arts is that phsse of general educa-
tion which gives the student a basic understanding of industry using
various materials, machines, tools, and equipment in preparation for

future education or o-pleylent.n

Klective courses. Klective courses are necessary for the total
accumulation of units of credits but are not specifically required by
the State Department of Education for the completion of a high achool

education.

Successful student. For the purpose of this study, successful
students are those students who achieve grades A, B, or C.

Unsuccesaful student. For the purpose of this study, unsuccess-
ful students are those students who achieve grades of D or F.

Satisfactory grades. Fer the purpose of this study, satisfactory

grades are those grades achieved which are A, B, or C.

Unsstisfactory grades. For the purpose of this study, unsatis-
factory grades are those grades achieved which are Der F.

11
Gordon 0. Wilber, Industrial Arts in General EKducation (Soranteam,
Pennsylvania: International TYextbook Co., 19487, p. 2.



III. METHOD OF PROCEIVRE

Students enrolled in Metalwnrking I in the Shawnee Mission West
High School during the 1964-1965 school year were selected for this
study. Those students were selected because ths writer had worked with
them throughout the school year. A total of 104 students were included
in this study. Of the total number of students enrolled in Mstalworking
I, eighty-eight students or 84.5 per cent were sophomores; thirteen
students or 12.5 per cent were ‘uniors; and thres studeats or 2.9 per
cent were seniors. There were twenty students earclled in two or more
industrial arts couu.u.

A nean of the grades sarned in industrial arts courses was used
for the comparison with the grades earned in the other subjects. The
average of the indusirial arts courses could bs any cembination of the
following courses: automechanics, drawing, metalworiking, or woodworking.

The other subjects chosen for ths comparison were English, mathe-
matics which consisted of algebra or geometry, and laboratery science
which included biology or applied science.

After the courses had been selected, the permanent records were
used to gbtain scores for the Verbal Ressoning and Numerical Ability
tests of the Differential Aptitude Test, the industrial arts grades, and
the grades in the other subjects. 4 special tabulation sheet was pre-
pared to record this information (Appendix A, page LL). The industrial
arts grades were averaged and compared with the sum of the Verbal Reason-
ing and Yumerical Ability test scores to determine their relationship.



The Pesarson product-moment correlation coefficient was used for the
calculation of the correlation between the Differeatial Aptitude Test
scores and the grade in industrial arts. A comparison of the grade
achieved in industrial arts was also made with the grade achieved in
esach of the feollowing subjects: English, mathematics, and laboratory
science. There were sixteen studeats who wers enrolled in slow or
remediel courses in English, mathematics, and laboratory sciemce. Inter-
views with instructors of these varieus slow or remedial courses indicated
that grades earned tended to be one grade higher than grades earned in
regular courses. The grades ou?nod in these classes were therefore
lowered one grade point to correspond with grades in regular courses.

To determine the correlation coefficient each letter grade was assigned
an arbitrary value of A= 4, B=3, C=2, D=1, F=0. Here again,

the Pearson product-moment was used to calculate the corrslation coef-
ficient between the industrial arts grade and the Fnglish, mathematics,
and science grades. A scatter diagram was then made to aid in inter-
preting the results.

At this time an analysis was made to sscertain wvhether the students
vho enrclled in industrial arts also enrelled in other elective subjects.
This information was taken from the special tabulation sheet prepared for
the recexding of the DAT sceres and grades of the various subjects. A
listing of the various electives taken and the percentage of the total
number was given (Pigure 7, page 35).

Procedure used in calculating the sorrelation coefficient. The

course grades for the various subjects were gathered arranged in



10
tabular form (Tables I to III, pages 18, 22, and 27). The industrial
arts grades and the raw scores from the Differential Aptitude Tests

were gathered and erranged in Table IV, page 31.

The data were arranged in tabular form for caloulating the correla-

tion coefficient between the industrial arts grades and the grades
esarned in each subjects IEnglish, mathematics, and laboratory science.
The correlation coefficient between the industrial arts grades and the
combined raw scorss of the Verbal Reasoning test and Numerical Ability
test was also calculated.
The following forwmula was used:
12

. NEXY - (£X) (zV)
\/[NEX® (EXFINEY® (TY)']

N - number of frequency

S - sum of
X - industrial arts grade
Y - English, mathematics, laboratory science grade or raw score
of the Verbal Reasoning and Kumerical Ability tests.
All ealculations were carried ocut twe places and rounded off to
the nesrest number.

nlhary E. Garrett, and R. 3. Woodworth, Statistics in Psycholo,
and Education (New Yerk: lLongmans, Green and Co., 1959), p. 1LJ.




CHAPTER II
REVIEW OF THE LITERATURE

From the literature reviewed, it was found that there had been
only one study made regarding the relationship of Verbal Reascning and
Rumerical Ability ef the Differential Aptitude Test and industrial arts.

From the information im Tables 2, L, 6, and 13 in the manual for
the Differential Aptitude Test, the correlation between grades achieved
in industrial arts and the Verbal Peascning and Numerical Ability scores
1s relatively low.l The mean r between Verbal Reascning and English is
A4l in mathematics, .35; and in science, .L9 in comparison to the mean
r between industrial arts and Verbal Reasoning which is .2i. The mean
r for the Numerical Ability and English is .LO; mathematics. .47; and
science, .4S in comparison to the mean r between industirial arts and
Numerical Ability which is .2L4. These scores wers earned by a grouwp
of students consisting mainly of eighth and ninth grade level with some
tenth grade students, vhile the present study imcluded students who were
mainly at the tenth grade level, with some eleventh and twelfth grade
students.

A study was conducted by larsen comparing the relationship of
intelligence quotient with grades earned im industrisl arts end with

! Bemnett, op. eit., pp. hO-50.
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gredes earned in Mnglish and mathemstics. JFrom the study it was found
that in genersl, =ammm.uu.1mmmu¢m[m] intelli-
gence quetient received a higher fimal grade in industrisl arts than in
dmrmwumuu.'s There was one sxosption to this in
the seventh grade. It was found that the mean and median intelligence
quotiont for students saming the letter greds A was higher in industrisl
arts then for students sarning the letter grade A in either inglish or
mathesatiocs.

2

From larsen @ study it was found that a grester percentags of
students received higher gredes in industrial arts courses than in the
other coursss, and at the sams tine & smaller percentage received lower
or failing gredes in industrial arts courses than in English end mathe-
matics. The correlation of intelligence quotient and final grades was
lower in industrial arts than other swbjscts. In the ainth grede the
r was .51 for Bnglish and .33 for industrisl erte for group one and
the r was .31 for slgebrs and .28 for industrial arts in group two. The
correlation for sighth grede students was .59 in Inglish, .52 in mathe-
matics, compared to the r of .LO in industrial arts; while the correla-
tion cosfficient for the seventh grade students was .51 in English, .1
in mthematice, and .25 in induetrial arts. Although these correlation
coefficients are significant at the one per cent level, it should de

25 rid 5. larsen, "The Melationship Betwesn I. Q. and Orades
Baceived by Students at the Logan Junior High Sohool in Industrial
Arts as Compared With Other Subjecte® (umpublished Master's thesis,
Utah State Mniversity, logsn, Utah, 1959), pp. 23-A1.

3Mn s P 23.
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noted that the correlation in industrial arts was lower than other sub-
jects. Thare wers ne studies found on the senior high school level
comparing the grades sarned in industrial arts with grades earned in
English and mathematics. It wust be remembered that junior high school
students may not have had the opportunity to work with as complicated
machines and equipment as is the case with senior high school students.

Acoording to the manual for Differential Aptitude Tests the com-
binsd score ,t the Verbal Reasoning and Numerical Ability test may be
used in place of intelligence or mental ability mu." The correla-
tion between the Verbal Reasoning and Humerical Ability test scores of
the Differential iptitude Tests and variocus intelligence guotient scores
wvas given. The r ranged from .59 to .86 for the Verbal Reasoning test
and from .35 to .75 for the Numeriecal Ability test.”

In a study, "What High School Pupils Study®, the O0ffice of Educa-
tion reported that 32 per cent of the lower 25 per ceat ability group
ware enrolled in the industrisl arts and home ecenomics cmiculm.é
The upper group consisted of the top 25 per cent of the total number of
students in the etudy. The middle group was the middle 50 per cent and
the lower group was the bottem 25 per cent of the tetal number of

hhnnott, ep. ¢it., p. 5.

S5muid., p. 72.

SUnited States Department of Health, mm(m, and Welfare,
Office of Educatien, Hut Washington: United
States Oovernment Printing ce, 1965; EE E?



1k
students. Most of the students who enrolled in industrial arts wvere
from the average or below average ability group, although thers were 15
per cent of the upper ability students who enrolled in industrial arts
courses. From this same study it was found that of the lower ability
group, 2L per cent of the students completed two or more industrisl
arts courses and 15 per cent of this same group completed thres or mere
industrial arts courses. 8Sixteen per cent of the middle ability group
completed two or mors industrial arts courses, while 8 per cent of this
group completed three orl-nro industrial arts courses. In the upper
ability group there were 6 per cent of the students who completed two
or more industrial arts courses. Only 3 per cent of the upper ability
group completed three industrial arts courses. Only 3 per cent of the
total credits earned by all high schoel students were earned ian indus-
trial arts.

A study comparing the grades earned in automechanics and eleotri-
city with the grades earned in English, mathematics, and science was
conducted by 8chnhing.7 The correlation between grades in automechanics
and Bnglish for 1Ll students was r = .3L, while the correlation between
electricity and IEnglish for eighty-nine students was r = .32. The cor-
relation for the combined group was r = .25. The median English grade
for the students of this group was a D. An interesting point is that

7Knry A. 8cheuhing, "An Analysis of the Predictive Efficiency of
Certain Test Scores and (Grades in the Selection of High Scheol Students
for the Industrial Aute and Electric Shop Courses" (umpublished Master's
thesis, Temple University, Philadelphia, Pemnsylvanis, 1948), pp. 37-45.
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of the eighteen students failing in industrial arts, only four of these
failed English.

The correlation between the grades earned in sutomechanics and
mathematics for 133 students was r = .3k, and the corrslation between
the grades sarmed in electricity and mathematics was r = .30. The cor-
relation for the entire group vas r = .33. The median mathematics grade
for all students studied was a C. Of the thirty-eight students earning
the letter grade of an A or B in industrial arts, only one failed in
nathematics. The mathematics course offered was called shop mathematics.
It wvas designed to relate mathematics with the work in the industrial
arts shop. This may be a reason for the greater relationship of the
grades in these two subjects.

The correlation of grades earned in science and automechanics was

i

= .31, vhile the correlation between scisnce and electricity was

r = .60. The cembined group had a correlation of ¥ =.37. This high
correlation may be explained by the fact that science, wvhich consisted
of applied chemistry and applied physiocs, is rather clesely related to

the electricity course.



CHAPTER III
ANALYSIS OF THE DATA

The purpcse of this study was to ascertain the relationship
between the grades earned in industrial arts and the grades sarned in
English, mathematics, and laboratory science in the Shawnee Mission
West High Scheol. It was desired to determime the relationship of grades
earned in industrial arts courses to the scores of the Verbal Reasoning
and Numerical Ability “tut of the Differential Aptitude Test. Another
purpose was to determine what elective courses other than industrial
arts the students had taken.

Data ware gathered and analysed from the grades sarned in indus-
trial arts and the grades sarned in various other subjeets. This infor-
mation is presented in a scatter diagram (Tebles I, II, and III, pages
18, 22, and 27). These tables show the general trend between the two
sets of grades and wvhat grades the students earned in industrial arts
compared to the grades sarned in the various other subjects. The correla-
tion coefficient and level of significance are also given on these tables.

Tables I, II, and III should be read in the following manner.

Table I will be used as an example. Industrial arts grades are read

from tep to bottom. The English, mathematics, or laboratory science
grades are read from left to right. The grades are giveam in numerical
values. Relatively speaking, 3.5 - b.0 is an A grade, 2.5 - 3.49 18 a B
grade, 1.5 - 2.49 is a C grade, .5 - 1.149 18 a D grade, and .0 - .}49 is
an F grade. The vertical columns show the number of students earning each
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industrial arts grade, while thes horisental columns show the grade sarned
in English by the same student. Of the two students earning the letter
grade A in industrial arts, one student earned an A in English while the
other received a C in English. The distribution of the English grades
for the twenty-nine students earning the letter grade B in industrial
arts is as follows: t{en earned a B, ten earned a C, and nine earned a
D. In the horisontal column, of the forty-thres students earning the
letter grade D in English, nine students earned a B, twenty earned a C,
and fourteen earned a D in industrial arts. The remaining portion of the

table is read in the same manner.
I. CORRELATION OF INDUSTRIAL ARTS TO CERTAIN OTHER SUBJECTS

Correlation of industrial arts to English. The data for this com-

parison were obtained by an analysis of the grades earned by 104 students.
The correlation of these grades should be noted in the scatter diagram
(Table I, page 18). The correlation coefficient of grades earmed in
industrial arts to the grades earmed in English was r = .56. This cor-
relation is significant at the 1 per cent level. Nins students were
enrolled in a remedial English class. The grades sarned by those students
wars lowered one grade point to correspond with the regular English course
grades for the reason stated in Chapter I.

The distribution of industrial arts grades and English grades is
also presented in Table I. Of the two students sarning the letter grade
A in industrial arts, one student earned an A and the other earned a C
in English. Twenty-nine students earned the letter grade B in industrial
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TABLE I

SCATTER DIAGRAM SHOWING ENGLISH AND INDUSTRIAL ARTS
GRADES RECEIVED AT THE END OF THE SCHOOL
YEAR FOR 104 STUDENTS

3.5-k.0 1
3.0-3.L9 ! fl L
2.5-2.99 : ' ! i 7
2.0-2.49 i W [ |t ) ] 20
1.5.1.99 i W [ I 18
1.0-1.1 i | [t J,HU#H il 35
5 .99 { m o I I 8
0 L9 | T |l 1
TOTAL 1 9 [ 16 |19 [28 |19 |10 2 | 104
¢ % ¢ & 3 4 4 4 g
S S T =

Industrial Arts Grades
in Numerical Valuses

.56

L
ol=1 per cent level



19

arts and of these, ten received a B, ten received a C, and nine received
2 D in Fnglish. The distribution of English grades for the forty-seven
students earning the letter grade C in industrial arts was: twenty-
three C grades, twenty D grades, and four F grades. Twenty-five stud-
ents earned the letter grade D in industrial arts while the English grades
wore as follows: one B grade, four C grades, fourteen D grades, and six
F grades. There was only one industrial arts student that earmed the
letter grade F compared to eleven Inglish students whe received the letier
grade F. The mean gr;do for industrial arts was 1.8 and the mean grade
for English was 1.5.

The percentage of the final grades received in industrial arts
and the final grade received in Inglish is as follows: 1.9 per cent
letter grade A, 27.9 per cent letter grade B, 45.2 per cent letter grede
C, 24 per cent letter grade D, and 1 per ceat letter grade F in indus-
trial arts compared to 1 psr cent letter grade i, 10.6 per cent letter
grade B, 36.5 per cent letter grade C, L1.3 per cent letter grade D, sad
10.6 per cant letter grade ¥ in English (Figures 1 and 2, pages 20 and 21).

Corrslation of industrial arts to mathematics. The correlaticn

of grades earned in industrial arts to the grades earned in mathematiocs
was calculated for sixty-three students. There were fewsr students in
this comparison bscause some of the students had not taken any mathe-
matics courses. The correlation of the grades is presented in a scatter
diagram (Table II, page 22). The correlation ceefficient between indus-
trial arts grades and mathemstics grades was r = .L9. This correlatien

is significant at the 1 per cent level. One student was enrolled in &
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D
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FIGURE 1

DISTRIBUTION OF FINAL GRADES IN INDUSTRIAL ARTS
FOR 104 STUDENTS
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FIQURE 2

DISTRIBUTION OF FINAL GRADES IN ENGLISH FOR
104 STUDENTS

21



Mathematics Grades in
Numerical Values

TABLE II

SCATTER DIAGRAM SHOWING MATHEMATICS AND INDUSTRIAL
ARTS GRADES RECEIVED AT THE END OF THE
SCHOOL YEAR FOR 63 STUDENTS
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remedial mathematics course. This grade was lowered ons grade point to
correspond with the regular mathematica courss grades.

Table II slsc shows the industirial arts and sathematics grade
distribution. There were two students who earned the letter grade of
A in industrial arts compared to only one A in mathematics. One of
the two students sarning the letter grade A in industrial arts earned
a B in mathematics and the other student earned a D. Of the twenty-
one students receiving & B in industrial arts, cne student earned an
A in mathematics, three studenis earned a B, nine students earned a C,
and eight students earned a D. The distribution of the mathematics
grades for the thirty-one ltudoﬁts earning the letter grade C in indus-
trial arts wvas: three B grades, eleven C grades, eleven D grades, and
six F grades. Thers were nine students earning the lstter grade D
in industrial arts. One student received a C in mathematics, three a
D, and five an F. There were no failing grades earned in industrial
arts compared to eleven failling grades earned in mathematics. The mean
grede was 2.0 for industrial arts and 1.2 for mathematics.

The percentage of the final grades in industrial arts compared
to the final grades in mathematics is shown in Figures 3 and L, pages
2i and 25. In industrial arts 3.2 per cent received the letter grade i,
33.3 per cent the letter grade B, L9.2 per ceat the letter grade C, and
14.3 per cent the letter grade D compared to 1.6 per cent receiving a
letter grade of 4, 11.1 per cent a letter grade of B, 33.3 per cent a
letter grade of C, 36.5 per aent a letter grade of D, and 17.5 per cent
a letter grade of F in mathematics.



FIGURE 3

DISTRIBUTION OF FINAL GRADES IN INDUSTRIAL ARTS
FOR SIXTY-THREE STUDENTS

2L



1.6%

FIGURE L

DISTRIBUTION OF FINAL GRADES IN MATHEMATICS FOR
SIXTY-THREE STUDENTS
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Correlation of industrial arts to laboratory science. Minety-

one students were used in this comparison of industrial arts grades to
laboratory science grades. . scatter diagram was used to aid in illus-
trating the comparison of the grades earned in industrial arts te the
grades earned in laboratory scisnce (Table III, page 27). The correla-
tion coefficient between industriel arts and laboratory science was

r = .55. This correlation coefficient is significant at the 1 per cenmt
level. 8Six studenis wers enrolled in a remedial laboratory science
class. These grades were lowered one grads point to correspond with the
regular laboratory science grades.

Table III also shows the distribution of the industrial arts
grades and laboratory science grades. Two students earned the letter
grade A in laboratory science compared to one A in industrial arts. Five
students in laboratory acience earned an F compared to two students in
industriel arts. The only student receiving an i in industrial arts also
received an A in laboratory science. Of the twenty-five industrial arts
students earning the letter grade B, one received an 4, eight received
a B, eleven received a C, four received a D, and one received an F in
laboratory science. The forty-two industrial arts students sarning the
letter grade C earned the following grades in laboratory mcience: twe
sarned a B, nineteen earned a C, nineteen earned a D, and two earned an
F. The distribution of the laboratory science grades for the twenty-one
students receiving the letter grade D in industrial arts was: ons B
grade, four C grades, fifteen D grades, and one F grade. One of the two
students earning the letter grade F in industrial arts aleso earned an F
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TABLE III

SCATTER DIAGRAM SHOWING LABORATORY SCIENCE AND INDUSTRIAL
ARTS GRADES RECELIVED AT THE END OF THE
SCHOOL YEAR FOR 91 STUDENTS
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in laboratory science. The other student earned a D in laboratory science.
The ninety-one students in this comparison of industrial arts and lab-
oratory science had a mean grade of 1.8 and 1.k respectively.

Figures S and 6, pages 29 and 30, illustrate the percentage of
final grades in industrial arts and laberatory science. In industrial
arts 1.1 per cent earned a letter grade of 4, 27.5 per cent earned a
letter grade of B, 46.2 per cent earned a letter grade of C, 23.0 per
cent earned a letter grade ef D, and 2.2 per cent earned a letter grade
of an F compared to 2.2 per cent sarning the letter grade A, 12.1 per
cent earning the letter grade B, 37.4 per cent earning the letter grade
C, 42.8 per cent earning the letter grade D, and 5.5 per cent sarning
the lettar grade F in laboratory sciences.

II. CORRELATION OF INDUSTRIAL ARTS TO VERBAL REASONING AND
NUMERICAL ABILITY TEST SCORES OF THE DIFFERENTIAL
APTITUDE TEST

The data were gathered and analysed for the comparison of indus-
triel arts grades to the combined score of the Verbal Ressoning and
Numerical ibility test. This information is presented in Table IV,
page 31. Seven students were emitted from the study because no Verbal
Roasoning and Numerical Ability test score could be found for them. The
correslation of the grades earned in industrial arts with the combined
score of the Verbsl Reasoning and Numerical Ability test was r = .hl1.
This correlation is significant at the 1 per cent level.

Table IV should be read in the following manner. The industrial
arts grades are read from top to bottom, with the totals at the bottom
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FIGURE 5

DISTRIBUTION OF FINAL GRADES IN INDUSTRIAL ARTS
FOR NINETY-ONE STUDENTS
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FIGURE 6

DISTRIBUTION OF FINAL GRADES IN LABORATORY SCIENCE
FOR NINETY-ONE STUDENTS
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TABLE IV

31

SCATTER DIAGRAM OF THE COMBINED SCORES OF THE VERBAL REASONING
AND NUMZRICAL ABILITY TEST AND MEAN INDUSTRIAL
ARTS GRADES FOR 97 STUJENTS
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of the table. The raw scores of the Verbal Reasoning and Numerical
Ability test are read from left to right, with the total at the right
sids of the table. The grades are given in numerical values. The raw
scores are given in a ten interval range. The vertical columns show
the number of students earning each industrial arts grade, while the
horisontal column ahoﬁ the range in which each student was located.
The information presented in Table IV shows that no student
scored in the 80 - 90 range and only one student received a score in
the 70 - 79 range on the combined score of the Differential Aptitude
Test. This student earned the letter grade B in industrial arts. Of
the four students who scered in the O - 9 range, one earned an F and
three earned a D in industrial arts. Fifiy-five of the ninety-seven
students studied, or 56.7 per cent, were in the range from 30 - 49 on
the Differential Aptitude Test. Of these, only one student earned the
letter grade A and no student earned an ¥ in industrial arts. Only two
students, of the ninety-seven students studied, received a mean grade of
A and only one student received a mean grade of I in indusirial arts.
III. SUMMARY OF THE CORRELATION BETWEEN INDUSTRIAL ARTS AND OTHER
COURSES AND THE CORRELATION BETWEEN INDUSTRIAL ARTS AND THE
DIFFERENTIAL APTITUDE TEST
The comparisons of the various correlation coefficients and the
significant r values are presented in Table V, page 33. The right hand
column lists the r values of the comparison of grades earned in industrial
arts to the grades earned in English, mathematics, and laboratory science.
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TABLE V

THE VALUES OF r FOR THE COMPARISCN CF INDUSTRIAL ARTS TO
ENGLISH, MATHEMATICS, OR LABORA.ORY SCIENCEZ AND 70
THE SCORES OF A GENERAL ABILITY TEST WITH

THE REQUIRED VALUES OF r

Required Obtained
Course Value if r Value of r
1

English .254 .56
Mathematics .325 L9
Laboratory
Science .267 .55
Verbal Reasoning
and Numerical
Abliiity Tests of
the DAT 2587 A2

*The required value of r in Table V is taken
from Fisher: Statistical Methods for Research Workers,
Oliver & Boyd Ltd., by permission of asuthor and pub-
lishers.

The value of r shows the correlation between
the grades in industrial arts and the grades in
English, mathematics, laboratory science and the com-
bined scores of the Verbal Reasoning and Numerical
Ability tests.

1Allen L. Edwards, Experimental Design in Psychological Research
(New Yorks Fhinehart and Company, Incorporated), p. LOB.
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The correlatien coefficlient between grades earned in industrial arts and
the scores achieved on the Terbal Reasoning and Numerical ibility test
of the Differential Aptitude Test is also given. The middle column gives
the required valuss of r that are significant at the 1 per cent level.
These values were included to show how much greater ths value of r was
than the 1 per cent lsvel.

IV, ELECTIVE COURSES ENROLLED IN OTHER THAN INDUSTRIAL ARTS COURSES

An indication of the most popular elective courses is presented
in Mgure 7, page 35. The combined total of all elective courses other
than industrial arts enrolled in by the 10L students studied was 13k.
Thie shows that each student completed 1.3 elective courses ether than
industrial arts. Driver education was enrclled in by more students
than any other. Sixty students, or LL.8 per cent of the students in
this study, enrolled in driver education. Twenty students enroclled in
arts and crafts, while nineteen students enrolled in various business
coursas. DBookkeeping was the most popular business course. Speech,
music and foreign language are the other courses, in respective order,
in vhich students were enrolled.
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FIGURE 7

NUMBER AND PER CENT OF ELECTIVE COURSES ENROLLED IN OTHER
THAN INDUSTRIAL ARTS COURSES BY 10l STUDENTS
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CHAPTER IV

SUMMARY AND CONCLUSION

A limited amount of information is available on the correlation
between the grades earned in industrial arts and the grades earned in
English, mathematics, and laboratory science. The available informa-
ticn indicated that the correlation coefficient bastween grades in
industrial arts and in English, mathematics, and sciemce was rather
low. There is alsc only & limited amount of information available on
the correlation between the grades sarned in industrial erts and the
scores achieved on the Verbal Reasoning and Numerical Ability test of
the Differential Aptitude Test. The correlation coefficient between
industrial arts grades and the Differential Aptitude Test scores was
relatively lovw.

The purposes of this study were (1) to determine whether there
is a positive relationship between the grades earned in industrial
arts and those grades earned in English, mathematics, and laboratery
science; (2) to determine the relationship of grades earned in industrial
arts and the scores achieved on the Verbal Reasening and Numerical
ibility test of the Differential Aptitude Test; and (3) to determine
whether other elective courses are taken by students enrclled in indus-
trial arts courses.

This study included 104 students enrolled in Shawnee Mission West
High School during the 196L-1965 school year. Those students who had
besn enreolled in Metalworking I were used for the basis of this study.
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The courses t0 b compared with industrial arts were English, mathe-
matics, and labereatery scisnce. The Verbal Reasoning and Numeriocal
Ability tast of the Differential Aptitude Test was also compared to
industrial arts.

ANALYSIS OF THE DATA

Af%er the individuals and courses had been selected, the required
information was obtained from their permanent files. The information
vas arranged im tabular form to facilitate the comparison. The Pearson
product-moment correlation cesfficient was used for the calculation of
the carrelation between the grades earned in industrial arts and the
grades earned in REnglish, mathematics, and laboratory science. This
same methed was employed to ebtain the correlation between grades earned
in industrial arts and the scores achieved on ths Differential Aptitude
Test. The industrial arts grade was a mean grade of the industrial arts
courses taken. It could have been any combinatien of the following:
automechanics, drawing, metalwerking, and woodworking. The correlation
coefficient was checked against a table of values of r to determine
whether the sorrelation was significant at the 1 per cent hvol.l

The findings of this atudy indicate that there ias a significant
correlation betwesn the grades earned in industrial arts and the grades
earned in English, mathematics, and laboratory sclence at the Shawnee

Mission West Righ S8chool. This study also indicates that there is some

1pid.
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predictive value in the Verbal Reasoning snd Numerical Ability test
for achievement in imdustrial arts courses. All correlatien ceef-
ficients of the varisus ceomparisons are significant at the 1 per cent
level. From tho information obtained in the study it was found that
students whe enrell in industrial arts courses alsc enrell in other

elective courses.
CONCLUSIONS

On the besis of this study the following statements can be made
about the 196h-1965 Metalworking I students at the Shawnee Mission West
High Schoel:

V1. There was a significant correlation betwsen the grades in
industrial arts, Pnglish, mathematics, and laberatory science
as the coursss were conductsad at Shawnee Mission West High
School .

2. There was a higher relationship betwesen the grades in indus-
trisl arts, English, and labaratory sclence than betwasn the
grades in industrial arts and mathematics as the courses
wvere taught in the Shawnee Mission West High School.

3. The mean grade for industrial arts was higher than the mean
grade for English, mathematics, or laboratery sciencs.

L. The Verbal Reasoning and Numerical Ability tests of the
Differential Aptitude Test have some predictive value for
success or failure in industrial arts.
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S. The Verbal Reasoning and Numerical Ability tests have a

predictive value for success or failure in industrisl arts
because the industrial arts courses are designed and taught
with emphasis on verbal reasoning and numerical ability as
well as manipulative skille in the Shawnee Mission West
High School.

6. 8tudents who were enrolled in industrial arts also were

enrclled in other elective courses.
RECOMMEMDATIONS

From the results of this study the following recommendations can
be mades

1. Ths counselors at the Shawnee Mission West High Schoel should
be made aware of the results of this study so that indus-
trial arts courses will bs included in the over-all general
education program of a greater number of students.

2. Similar studies should be made in other schools to determine
vhether the results ars the same.



BIBLIOGRAPHY



BIBLIOGRAPHY

Bennett, Charles A, The Manual Arts. Peoria, Illinciss The Mamual
Am Pl‘.ll. 1919-

Bennett, George K., Hareld G. Seashore, and Alexander G. Wesman., Manual
for the Differential Aptitude Tests. New Yerks The Psycholegiocal
ration, .

Bloomers, Paul, and E. 7. Linquist. Elementery Statistical Msthods in
hphelgg’md Education. Bostont Houghton any, 1960.

Brown, VWalter C. "What's Goeod About Industrial Arts in Our School,"”
The Teachers College Journal, 36:¢36-7, October, 1964.

Coover, S. L. "Industrial Arts and General Education,"” Industrial Arts
and Vocational Education, L9128, May, 1960.

Dudley, Arthur J. '"Automation and Education," Industrial Arts and
Vocational HEducatien, 52138-40, 55, April,

Edwards, Allen L. rimental Des in Psychological Research. New
Yorks mmn%im, fﬁoorp?ﬁtoﬁ, T§§§.

Garrett, Hemry E., and R. S. Woodwerth. Statistics in ahology and
Education. New Yerk: lLongmans, Green and Company, .

Kransberg, Mslvin. Technolegy and Culture: Dimensions for Expleratien.
pho TP Vi o s s R
tion Assoclation, Bulletin No. 6. VWashingtons United States Print-
ing Office, 196k.

"Larsen, Elrid S. "The Relationship Between I. Q. and Grades Received
by Students at the Logan Junier High Schoel in Industrial Arts as
Compared With Other Scheol Subjects." Unpublished Master's thesis,
Utah State University, logan, 1959.

McNemar, Quinn. Pnzcholﬁul Statistics. New York: John Wiley and
Sons, Incorporated, .

Novak, Benjamin J., and Mary A. Scheuhing. "Predicting Success in High
Schoel Industrial Courses,” Industrial Arts and Vocational Educs-
tion, 401391-9L, December, 1351

Olson, Delmar W. Industrial Arts and Technology. Bnglewood Cliffs,
New Jersey: Prentice Hall, Incorporated, 1963.




k2

Ross, C. C., and Julian C. Stanley. Msasurements in Today's Schooll
Englewood Cliffs, New Jersey: Prentice-Hall, Incorporated,

Schevhing, Mary A, "An Analysis of the Predictive Efficiency of Certain
Test Scores and Grades in the Selection of High School Students
for the Industrial Auto and Electric Shop Courses." Unpublished
Master's thesis, Temple University, Philadelphia, 19L8.

United States Department of Health, Education, and Welfare, Office of
Bducation. What High School Pupils Study. Washington: United
States Government ting Office, 190

Wilber, Oordon O. trial Arts in General Education. Scranten,
Pennsylvanias Iniomﬁf T Textbook Company, 19LD.

Wright, lawrence S. "Space-Age Industrial Arts," Industrial Arts and
Vecational Education, L81223-2);, Ooteber, 1959.




XIaRaddv




AWYN

English

Mathematics

Lab. Science

Social Science

etalworking I

Woodworking

Automechanics

Drawing

Phys. Educ.

Arts-Crafts

Music

Speech-Debate

Foreign Lang.

Business

Drivers Educ.

m




