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CHAPTER I
INTRODUCTION

Ag a general rule, it is possidble to study the high
school record of college applicants and to predioct the
likelihood of thelr being able to do college work success-
fully. It should be remembered, however, that predioctions
based on group performances would be much more valid than
predictions would be for individuals, Criteria on which
predictions are made include the hligh school grades, class
ranking, courses taken, entrance examinations, and the size
of the high school attended, 4

On the besis of achievement in certain areas at the
secondary level, one may assume that a student 1s capable of
attaining a similar degree of accomplishment in those areas
at the college level, Insofar as some fields of study (such
as mathematics, chemistry, and physics) are concerned, this
assumption may have a certaln degree of valldity. Another
agsumption which is frequently made 1s that the graduates of
larger high schools will 40 better work in college than the
graduates of smaller high schools, Can these agsumptions be
nade for students in the fleld of industrial arts?.



I. THE PROBLEM

Statement of the problem. It was the purpose of this
study to determine what relationshlip, if any, exists between

(1) the high school record and college achievement and (2) the
high school size and college achlevement of industrial arts
graduates of Kansas State Teachers College,

Answers to the following gquestions were sought: How
did the achievement in industrial arts courses in high
school relate to the achievement in industrial arts courses
taken in college? How did the overall high =chool grades
correlate with the overall grades for college work? How did
gstudents from larger high schools compare with students from
smaller high schools in achievement in industrial arts
courses taken in college?

The hypotheses tested in this study were: (1) The
students, as a group, who attained the highest grades in
high school industrial arts courses also attalned the highest
gredes in industrial arts courses taken at the college level,
(2) The college industrial arts students who had good over-
all high school achlievement records achieved a good oversall
college record, (3) Students from larger high schools
attalned a better record in industrial arts courses taken at
the college level than did the students from smaller high

schools,



3

Importance of ths study. This study should be useful
to high school administrators and counselors when working
with students who are considering industrial arts as thelr
major fleld of study in sollege, It should also be of beneflt
in helping ther to evaluate the high school ocurriculum in
regard to college preparation for an industrial arts progranm,
College personnel in guldance, officials in the Office of
Admlssions and Records, and the college student advisors
should be able to use the information presented in this
study, Teachers and instructors of industrial arts courses
should aliso find the results of this study useful,

Although studies have been made to correlate various
aspects of students' high eschool records with their degree of
success in college, little has been done, specifiocally, to
gtudy the high school records of c¢ollege industrial arts stu-
dents in an effort to meke these correlations., It 1s felt
that all persons interested in industrial arts will beneflt
from the findings of this study.

II. DEFINITION3 OF TERMS USED

Industriel arts. Industriel arts is defined by Good

ags

« o othat phase of the educational program concerned
with orientating individuals through study and
experience to the technical-industrial side of soclety
for the purpose of enadbling them to deal more



intelligently with consumers' goods, to be more
efficlent producers, to use leisure time more
effectively and enjoyably, to have a greater
appreciation of material culture, and to act more
intelligently in regard to matters of health and
safety, especlally as arffected by industry,l

indugtrial arts majors. For thls study, the term
*"industrial arts majors* shall refer to the students who

elther prepared for a teaching fleld in industrial arts with
8 Bachelor of Soisnce in Eduoation degree or who obtained a
Bachelor of Arts degree with the major fleld of study in
industrial arts; who took at least twenty-four hours in
industrial arts coursesg; and who had an advisor in the

industrial arts department,

Industrial arts graduate. An industrial arts graduate
shall be consldered as an industrial arts major who hag

obtained either a Bachelor of Science 1in Education degree or
& Bachelor of Arts degree from Kansasg State Teachers College.

Achievement, This word shall be used to indicate the
degree of success in elther high school or college snd shall

be meagured in terms of grade point average,

lcarter V. Good (ed.), Dictlonary of Equoation (second
edizlong New Yorks: MeGraw-H1ll Eook Company, Inc., 1959),
P. 41,



Grade point average, The grade polnt average 1s
determined by assigning numerical values (grade points) to
letter grades, totaling these values, and dividing this total
by the number of high school units of credits or college
semester hours of credit for the courses considered, A let-
ter grade of A shall recelive 2 value of four points per unit
or semester hourss & letter grade of B shall be valued at
three points per unit or semester hoursy two points are
assigned to each unit or semester hour of C; one point 1is
glven to each unit or semester hour of D; and no points are

glven for each unit or semester hour of F,

High gschool size. High school size will refer to
the pupil enrollment of the high schools attended at the

time of the high school graduation of the students inocluded
in this study.

Null hypothesis. A null hypothesis 1s an assumption
that no relationship exists between two sets of variables,

It agssumes that any relationship is the result of chance and
is refuted only when the relationship is proven to be
statistically significant,

Cosfficlent of correlation. The coefficient of

correlation 1s a measure of the degree of relationship

between two variables for the same group of individuals, In



this study, the coefflicient of correlation used is the

Fearson ¢ (also known as the product-moment ).

Chi-square test., The chi-square (x2) test 1s 2 useful
method for oomparing observed frequencies with expected fre-
quencies, The chi-square value is normally determined by
squaring the difference betwesn each observed and each
expected frequency, dividing by the expected frequency, and
adding the sums of the quotients together. The null hypothe-
gls 18 elther rejected or accepted by referring to a %2 table
to determine the significance of the obtalned x.2,

III. PROCEDURE

Subjects selected. The students selected for the
study were those who had greduated in the laast five years

(January, 1960 through August, 1964) from Kansas State
Teachers College and who were industrial arts majors, No
distinction was made between the students who had trans-
ferred from other colleges and those who had taken all thelr
work at Kansas State Teachers College,

The students included in the study were divided into
three groups. The three groups were considered both sepa-
rately and as & unit in comparing the high school and col-
lege records, Group I was made up of the students who

obtained a Bachelor of Sclence in Education degree with a
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major in industrial arts under an option which required them

to have but one teaching fleld., The students 1n this group
were required to take a larger number of semester hours in
industrial arte than those in the other two groups, Present
requirenrents call for a minimum of forty semester hours up to
flfty semester hours of industrial arts courses under this
option. More than fifty semester hours may be taken in
industrial erts but the students are encouraged to meet the
requirements of the Kansaszs State Department of Public
Instruction in a seoond teaching field,

Group II was composed of the students who also obtained
a Bachelor of Sclence in Education degree with & teaching
field in industrial arts but who chose the pption under which
they had to meet the requirements for two teaching flelds,
To qualify, the two teaching flelds hed to meet the minimum
recuirements of the Yansag State Department of Public Instruc~
tion for & standard Kansas high school but requiring not more
than twenty-elght semester hours each, The industrial arts
teaching fleld required a minimum of twenty-four semester
hours, In addition, the students in Group II were required to
have an adviser in the industrial arts department before being
considered as industrial arts majors to be included in the
study.

Students who obtained 2 Dachelor of Arts degree with a

nzjor in industrial arts made up Group ITI, These students
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weres required to earn thirty-five semester hours of credit in
industrial arts ocourses but they were not required to meet
the requirements of the Kansas State Department of Pubdlic
Instruction,

0f the one hundred elght students included in the
study, sixty~five made up Group I, thirty-three were in
Group II, and ten students fell into Group III. In a number
of the comparisons made, however, some of these students
were not represented either because of insufficient or

missing data,

Sources and types of data, The Office of Admlssions
aend Records at Xansas State Teachers College made thelr

records avalladble to the investigator, Since the study
involved students who had graduated, however, the original
records had been microfilmed and then destroyed. The micro-
filmed records had been placed on file in the William Allen
White library. Much of the required data was taken from the
students' individual folders containing transoripts and
other records filed in the Industrial Arts Department office,
The microfilmed records ylelded some data not found in the
Industrial Arts Department flles., All the needed data con-
cerning the students' college records were obtained from
these two sources, but fifty-one high school transeripts
were misgssing. In an effort to oebteiln these transcripts a



letter was prepared by the writer, endorsed by the Director
of Admissions, and nailed‘to the principals of the high
schools s8till in existence which had heen attended by the
fifty-one students for whom trenscripts were missing.
Although some schools had changed names, it was necessary
only in two cases to ocontact the county superintendent for
the needed transcripts, A stamped self-addressed envelope
wag included in the maliing of each letter to encourage a
responge, After two weeks a reminder was sent to those who
had not replied, All but four of the high schocl transcripts
were received so that the data could be used in the study,
Of these four, there was no record of one student at the high
gschool he had reported attending and, in another case, the
transoript was received too late to be included in the study.
Only two schools feiled to reply in any way to the request,
Information regarding the size of the high school
attended was obteined by noting the high schools attended and
then referring to the Kansas Educational Dlrectories to find
the population of the schools at the time of graduation for
the individual students, The enrollment in the high schools
attended in other states was obtained from the student's
application for admiseion in the microfilmed records; how-
ever, the sige of six high schools in other states could not
be determined, &8s the students had not entered this information
on the applieations for admission,
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Grade point averages were oomputed from the preceding
sources of data, The averages for the college courses were
determined by assigning the aforementioned values to the let=-
ter gredes, totaling these values, and dividing the total by
the number of semester hours of credit assigned to these
courses, The high school grade point averagee were calculated
by assigning the same values to the letter grades, totaling
the values, and dividing the total by the number of units
assigned to the courses to which the grades applied.

Grade point averages were determined for high school
industrial arts grades alone, overall high school gredes
including industrial arts grades, college industrial arts
grades alone, and college overall grades, The high school
industrial arts grade point average was calculated for only
those students who had received at least two units of credit
in industrial arts courses, It was felt that grade point
averages for less than two units of industrial arts ocourses
would produce less vallid results for the studyj; however,
requiring more than two units of industrial arts credit
would have resulted in a substantially smaller number of
cases to be oconsidered,

In a few instances, the high school grades appeared on
the transeripts in terms of per cent, These were converted to
letter grades which in turn were assigned a numerical value
thereby enabling the grade point average to be determined,
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Letter grades were assigned in the following manners A 94—
100 per cent grade became & letter grade of A, 86-93 per
cent grades were assigned a8 B letter grade, 78«85 per cent
grades were changed to & C, and 70-77 per cent gredes
received a letter grade of D,

IV, OHRGANIZATION OF THE REMAINDER Of THE THESIS

Chapter IT of this report reviews the studies and
literature relating to correlations of (1) high school
achievement and college achievemsnt and (2) high school size
and college achievement, Chapter III is concerned with a
discusslon of the statistlcal procedures, formulas, and
terminology used in the study, Chapter IV presents the data
to show the correlation or lack of correlation between the
criteria used for each of the five parts of the study.

The first part of Chapter IV 1s concerned with
correlating the achievement in high school induatrial arts
courses with achievement in college industrial arts courses,
Of the one hundred elght students considered for the study,
elghty=-three were included in determining the correlation of
high school industrial arts grades with college industrial
arts grades, The students not included were eliminated
elther because they had not taken two units of industrial
arts in high school or beocause no high school transcript was

avalleble,
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In the second part of Chapter IV, the overall high
school records are oompared to the overall college records,
Four of the one hundred elght industrial arts graduates were
not ineluded in this study due to their high school
transceripts being unavailable,

It wag not originally intended to compare high school
industrial arts grades to high school overall grades and
college industrial arts to sollege overall grades. However,
since the data to make these comparlisons had already been
compiled and calculated for the first two parts of the study,
it was considered desirable to proceed with finding the
relationship betwsen these two sets of variables., The third
part of Chapter IV was therefore concerned with determining
the relationship between high school industrial arts grades
and overall high school grades., The mumber of cases used in
this comparison was again eighty-three for the same reasons
as those given when relating high scheol industrial arts
grades to college industrial arts grades in the first part of
the study. In the fourth part of Chapter IV, the college
industrial arts grades are compared with the ocollege overall
grades, Only in this comparison were all one hundred elght
students included since this was the only part of the study
made which did not rely on high school recordis--some of
which were missing. All college records were avallable for
the one hundred elght students,
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In the fifth part of the study, when the size of the
high schools attended were compared to the achievement in
college industrial arts coursesg, the high school sizes were
grouped in two different ways, First, the same size ranges
of the high sohools used in an earlier study made at Kansas
State Teachers College were alsc used in this study.2 The
seven ranges were (1) 0-50, (2) 51-100, (3) 101-150,
(4) 151-250, (5) 251-500, (6) 501-1,000, and (7) over 1,000,
These size ranges made 1t possible to coﬁstruct e table in
which & relationship, if one exlsted, could be detected by
visual examination, Second, the high school sizes were
divided into two groups, High schools with an enrollment of
150 or less were placed in one group, while those with an
enrollment of 151 or more were placed in the second group.
This grouping was used to allow the use of a statistical
method, the chi-square test, to determine if a significant
relationship existed between the college industrial arts
grade point averages and high school silzes,

Finally, in Chapter IV, although it cannot be
consldered as an entity, a comparison of the mean grede

point averages for the various groups 1s presented,

2Charles W, Lindahl, "A Comparative Study of the
Success of Kansasg State Teachers College Students According
to Size of High School Attended" (unpublished Master's
thesis, Kanses State Teachers College, Emporia, 1961), p. 6,
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The final chapter, Chapter V, includes a summary of

the study, oconclusions, and recommendations,



CHAPTER II
REVIEW OF THE LITERATURE

A number of studies have been made which have
attempted to relate the degree of achlevement in college to
varlous high school factors, The studies usually found that
a positive relationship existed between the student's
gstanding in his high school oclass and his degree of success
in oollego--partlculgrly for the students in the upper
ranges, Contrary to popular belief, most studies using the
size of high schools as a tool for predicting college success
found that lltple, if any, correlation existed between the
two oritaria~/

Several studies were found which had used various
oriteria to show the degree of relationship between (1) high
school achievement and college achievement, both for overall
records and for specific courses, and (2) high school size
and college achievement, However, no studies have been
found which specifically made these comparisons for college

industrial arts students.,

I. LITEBATURE ON HIGH SCHOOL ACHIEVEMENT AND
ITS RELATIONSHIP TO COLLEGE SUCCESS

Maater's theses and perlodical articles were found

which related high school achlevement to college success,
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However, no books were found which provided any information
on the relationship between high school factors and college
achievement for lndustrial arts students, Ococasionally, a
passage would infer a relationship between high school and
college courses, Such an inference wasgs found in a2 statement
which suggested that college-~bound students should be
encouraged to experiment and solve problems through high

sohool industrisl arts courses.l

Mester's theses relating high school records to
college success, Three Master's theses were reviewed which
related the achlevement of college drswing (mechanlcal or
engineering) students to their high school drawing experiences
or lack of drawing experiences, A study by Lyday was made on
freshmen at the University of Tennessee who had taken engl-
neering drawing and a comparison was made between those who
had taken drawing in high school and thoge whe had not.2 The
study was for a ten-year period from 1948 to 1957. Lyday
found that the average grade point Aifference between those
who had taken drawing in high school and those who had not was

lhex Miller and Lee H. Smalley (eds.), Selected
%g%%%ggg :gfhlgggggzgg; Arts (Bloomington: MoKnight & McKnight,
9 s P 312,

2y1l11sam A, Lyday, "A Study of Gredes in Freshman
Engineering Drawing of Students Who Did or Did Not Have Pre-
College Drawing Instructions® (unpublished Master's thesis,
University of Tennessee, Knoxville, 1963), p. 1l.
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o 34 points.3 The difference varied little for the ten-year
period, It was noted that the average difference was
greatest for the first quarter at .56 points; whereas the
differences dropped to .27 and .19 for the second and third
quarters reapectively.“ The letter grade A was earned in
college by 21.5 per ocent of those who had drawing in high
school, while only 7.9 per cent of those who did not have
drawing in high school earned en A in college,’ Although
Lyday's study did not attempt to relate the grade obtalned in
-high school drawlng courses to those made in college, one
could assume that the hetter high school drawing students
likely obtained the better college grades, Such an asgumption
appears valid in view of the supporting evidence from other
atudies,

The objective of a study by Griffith was to determine
how valid industrial arts drawlng courses taken in high
gchool were in predicting the success in drawing at the Uni-
versity of leocnsin.6 He oconsidered, separately, the

average high school .rawing grades, the number of semesters

31bid., p. 93. bread.
S51bid., . 9k.

SFuller O. Griffith, "Industrial Arts Drewing in High
School as & Prediotor of Grades in College Drawing® (unpube
lished Master's thesis, Colorado Agricultural and Mechanical
College, Fort Collins, 1953), p. 8.
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of drawing taken in high school, and the total number of high
school honor points in drawing in evaluating thelr worth as
predictors. It was found that, of the three variables, the
average grade in high school drawing was the besat predictor
of success in first semester englineering drawing at Wiscon-
sln.7 A coefficient of 099 was found when honor points
were used as a basis for comparison while the least valid
predictor was the number of semesters of high school drawing
as the coeffliclent of correlation was found to be & negative
.087,8

In a similar study by MocCaleb, grade point averages for
high school drawing grades were compared to the averages for
college drawing grades, He ocompared the difference in grade
point average between those who had taken drawing courses in
high school and those who had not, It was found that the
average dlfference in grade point averages for a three-year
period wae ,27 polnts.9

Henry's study of 381 students correlating college and
high school mathematics grades, reported a correlation coef-

ficient of .427 whe: the high sohool and college mathematics

7&5&‘! P. 52, BM.

90mar K. McCsleb, "High School Drawing and Certaln
Other Factors HRelating to Student Performsance in Engineering
Drawing® (unpublighed Master's thesis, Oregon State College,
comuis. 1953). P 32.
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grade point averages were oompared.lo He established at the
1l per cent level of significance that the correlation was
gslgnificantly different from zero,ll

Periodical artioles pertaining to relationships between

high school factors and collece success. Three studles found
in periodiocals supported the relationship between high school

grades and collezce grades, Garrett found that the five fac-
tors whioch had the greatest predioctive value were high school
scholarship (high school average and rank in greduating class),
general achievement test socores, intelligence test scores,
general college aptitude test scores, and speclal aptitude

test scores, The respective average coefflelents of correla~
tion with college grades weret high school scholarship (high
school average and rank in gradusting oclass), .5 and ,55;
general achlevement test soores, 49§ intelligence test

gsecores, 473 general college aptitude test scores, .43; and

speclal aptitude test escores, .141‘12 A higher correlation

1°Everett ¥, Henry, "The Correlation Between College
Mathematics Grades and High School Mathematics Grades"
(unpublished Master's thesis, ¥ansas State Teachers College,
mporla’ 1957)' p. L"L}'.

1lrped., p. 45,

124arley F. Garrstt, "A Review and Interpretation of
Investigations of Faoctors Related to Scholastic Sucocess in
Colleges of Arts and 3cliences and Teachers Colleges,” Journal

of Experiments] Eduoation, 17:128, December, 1949,
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existed between high school scholarship and first year college
grades than at any other time, Garrett stated that "although
some degree of correlation has been found between high school
grades in specific subjects and later college scholarship, no
particular subject or group of subjects has exolusive right
to this relationship."l3

A study by Sharp was primarily concerned with
investigating the Telationship between the number of years a
subject was studied in high school, the college placement
scores for the subject, and college achievement, However,
in summarizing other studiez, he stated that they "have
indicated statistically significant relationships among the
grades students obtained in high school, thelr test scores,
and the grades they earned in college,"ll

Giusti, in his survey of prediction studies, found
"the most significant conclusion, , .18 the unquestionable
superiority and stabllity of high school grade averages as &

single source of data for predicting college success,"15

131vid.

1”Eert L. Sharp, "College Achievement: Its Relationship
to High School Achlievement Experiences and Test Socores," The

Rersonnel and Guidsnge Journal, 413247, November, 1962,

15Josaph Paul Glusti, "High School Average as a
Predioctor of College Sucocess: A Survey of the Literature,”

Colleze and University, 39:209, Winter, 1964.
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I1. LITERATURE ON HIGH SCHOOL SIZE AND ITS RELATIONSHIP

TO COLLEGE SUCCESS

One Master's thesis and four periodical studles were
reviewed which were concerned with relating high school size

to college sucoess,

dhesls relating high schogl slze to gollege guccess.
Lindahl studied the records of the fall freshmen class of
1956 at Kansas State Teachers College for the purpose of
determining the extent of the relationship between the zize
of the high sochool attended and the success in 0011053.16
It was found that the size of the high school
attended was not significantly related to the cumula-
tive grade point average at the time of leaving college.
Concurrently, the size of the high schocl attended was
not related to decile rating on entranoe sxaminations.

Only when size of high school attended and length of

stay in college were compared did & mildly significant
relationship emerge,l?

Periodloa] artioles relating hlgh achool size %o
college sugeegs. Garrett concluded that little or no
relationship existed between the size of the high scheol

attended and the degree of college sucoeas, However, he did

1écharles W. Lindahl, "A Comparative Study of the
Success of Kansas State Teachers College Students According
to Size of High School Attended* (unpublished Mester's thesis,
Kansas State Teachers College, Emporia, 1961), pp. 1, 4

171p44., pp. 56-57.

LJ
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state that some studies showed a tendency for students from
smaller high schools to recelve somewhat lower college
grades,18

In Lathrop's study of 1,516 students at Iowa State
College, he concluded that the high school size was of little
value as a predictive variable when the oriterion was the
survival-attrition tendancy.19 He also concluded that the
achlievement in college in terms of grade point averages
could not be predicted appreciably on the basis of high
school size when the effect of course patterns was eliminated.zo
If the course patterns 4o influence achievement in colleges,
ag Lathrop indicates, then one might consclude that the size
of the high sohool does affect college achlievement if there
is a difference between course patterns offered by large and
mmall high schools,

A study by Altman, made on 144 seniors at Central
Michigan College, tested the belief that students from large
high schools achieve better grades in ocollege than do stu-

dents from small high schools, Her conclusion was that the

186arrett, op. olt., p. 130,

19Irvin T, Lathrop, "Scholastic Achievement at Iowa
State College Associated with High School Slze and Course

Pattern," .L%a%e; of Experimental Education, 29:137-48,

September,

20rpi4.
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graduates of the larger “1gh schools did not achleve
significantly higher grade point averages than those of the
smaller high sohools.zl

2lggther R, Altman, "Effect of Rank in Class and Size
of High School on the Academioc Achievement of Central

Michigan College Senlor Class of 1957," Journal of Educational
Research, 52:307-309, April, 1959.



CHAPTER III
STATISTICAL PROCEDURES, FORMULAS, AND TERMINOLOGY

It is possible to complle data, present it in the
form of tables and illustrations and, after visual inspec~
tion, to make reasonably vallid conclusions regarding the
relationship between two or more sets of variables., However,
it is felt that correlations are more meaningful if they are
derived by using an asccepted statistical procedurs and if the
level of significance for the correlation has been determined,

The purpose of thies chapter 1s to present a dlscussion
of the statistical proocedures, formulas, and terminology used
in this study,

I. COEFFICIENT OF CORRELATION

While the relationship between paired veriables {(two
or more sets of data) is referred to as correlation, the
measure of the relationship is represented by the coefficient
of ocorrelation, Elther the Greek letter rho or the symbol r
18 used to identify the coefficlient of correlation, If a
perfect positive relationship exists between two veriables,
the r would be equsl to plus 1,00; whereas the r would be
negative 1,00 for a perfeot negative relationship. A pure
chance relationship between two sets of variables would

result in a coefficient of correlation equal to zero,
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Variables in which human tralts are involved seldom produce
perfect correlation coeffiocients,

Beast emphasized that a coefflicient of correlation does
not imply that one variable will have a cause-effect relation-
ship with the other variadle, It only "quantifies the rela-
tionship which has been previously establlahed.'l He pointesd
out that the coefficient represents an averaging of individuel
relationships of palred variadbles., It 1s therefore useful as
2 general measure in predicting group performance but,
because of the many factors influencing an individuslt's
behavior, a high coefficient 1s less valid in predicting one
personts performanee.z

Although the significance of a coefficient of
correlation depends on several considerations, including the
number of cases studied, Best presented a general analysis
indicating the degree of relationship for values of 1:3 A
coefficient of ,00 to plus or minus .20 would show & negligi-
ble relationship; a r of plus or minus .20 to plus or minucz
.40 would indicate 2 low or slight correlation; a moderate
relationship would exist when pr was plus or minus .40 to plus
or minue ,50; the relationship would be substantial with an 1

1
John W. Best, Research Education (Englewood Cliffs:
Prentice-Hall, Inec., 195%9), p. %%9.

2Ibid., p. 2ho. 3Ibid.
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of from plus or mimis .60 to plus or minus ,80; and a
coefficlent of plus or minus .80 to plus or minus 1,00 would
show a high to very high correlation,

The rew goore method of determining gorrelation
goefficient. The coefficlents of correlation in this study
were determined by the raw score method, Although there are
other methods of determining the coefficlents, the raw score
method is more appropriate and more sccurate when & sguf-
ficlently large number of paired scores are 1nvolved.”

Several formulas which can be used to find the
coefficlent of correlation have been derived from the Fearson
Product-Moment formula, The formula used in thlis study
because of its practicability when using an electric calcu-
lator iss

N3XY -« (2X) (3Y)
VInexZ - (zx)2] [nzx2 - (sv)2]

In which N = Number of paired variables

Y=

ZX = Sum of X scores
ZY = Sum of Y soores
Exzu Sum of X scores squared
ZYza Sum of Y scoreﬁ squared

Z2XY= 3um of the product of X and Y scores

“1vsd., p. 235.
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The raw scores used for determining the coeffliclents
of correlation in this study were grade point averages, For
example, the raw scores used to find the measure of relation-
ship between high school industrial arte grades and college
industrial arts grades were the grade point averages for high
school industrial arts courses and the grade polnt averages
for college industrial arts courses,

After finding the coefficlient of correlation, its
level of significance was established by referring to a
table which listed the values of x at the 5 per cent and 1 per
cent levels of significance at variocus degrees of freedom.s
The degrees of freedom are equal to the numdber of cases less
two (N-2), If the coefficlent was found to have a level of
significance greater than 5 per cent in this study, the
variables being compared were considered to have no

meaningful ocorrelation.

Using scattersrams to ghow rels
yariables, A scattergram 1s a tool used to graphlcally

represent the relationship between two wvariables, It is
made by plotting the two variables agalnst each other on the
X and Y axes of a2 graph.

SHenry E. Garrett, Statistics in Egyohology kgzeholosy ang
Education (New York: Longmans, Green and Company, 1958),
p. 201,
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By visual inspection of a scattergram, 1t is posslble
to obtain a general impression of the relationship between
two sets of variadles., The scattergram shows two aspects of
the relationship-~-the direotion of the relationship and the
closeness of the relationship.6 If the plotted values tend
to form a line, the two variables would have 2 close rela-
tionship. Conversely, if the points are widely soattered,
the variables would have a weak relationship, The coeffi-
clents of correlation for variables whose plotted points
tend to fall along & line will be high; however, variables
whose plotted points are widely scattered will have & low
coefficlient of correlation, In case of a perfect relation-
ship=-~one having a coefficlent of correlation equal to a
plus or minus 1,00=~the plotted points would lie along a
straight line,

The direction of the relationship as shown by the
path formed by the plotted points indicates whether or not
the relationship i1s a positive or a negative one, When the
rath of the points goes up to the right the relationship is
positive. A negative relationship would be indloated 1f the
points formed a path going down to the right,

6John I. Griffin, Statistioes and tion
(New Yorks Holt, Rinehart and Winston, 1962), p, 224,
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Scattergrams were used in this study to present each
correlation graphically, A total of sixteen different scat-
tergrams were used and in each one the calculated coeffilclent

of correlation 1s given along with the level of significance,
II. CEI-SQUARE TEST

The chi-~square test is a statistiocal method used to
compare the frequency of observed or experimentally obtained
results with expected or theoretiocal frequencies. This test
has the advantage that no assumptions need to be made as far
as random samples are concerned, The symbol for chi-square
1s‘X2. The chi=-square equation used for testing the
agreement between observed and expected results 13:7
(fg = £)°

4

*x2 o
e

In whioch fo = frequency of occurrence of observed or

experimentally determined facts
fQ = expected frequency of occurrence

Chi-square 13 the sum of the quotients determined by
squaring the difference between the observed frequencles and
the expected frequenclies and dividing by the expeoted

frequency. When the expected and observed frequencies are

Tcarrett, op. oit., p. 253.
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nearly the same the value of chi-square will be small and
will support the hypothesis that no significant difference
exists, A large value for chi-squaere would indicate that the
differences btetween the observed and expected frequenocles is
great enough that accldental oscurrence of the differences
mey be ruled out, Griffin states that the chl-asquare test
is actually & test for "badness" of fit because the results
lead to the oonclusion that the "fit of a normal distribution
to the observed distribution 1s bad or that the evidence that
it 18 bad i not convlncins.“a

To evaluate chi~square a table ocan be referred to by
using the computed value for chi-square and the number of
degrees of freedom (df), The degrees of freedom are deter-~
mined from the tabulated data by multiplying the number of
rows minus one by the number of columns minus one, From the
table, the probability (P) that the chi~square value is
significant is obtained,

For a four-celled table, chl-square may be determined
by the use of a saleulator without first computing the
expected frequenciesa, The formula used for this purpose iss

2 ____N(AD=-BC) _
(A+B) (C+D) (A+C) (B+D)

X

8erifrin, op. oit., p. 263.
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In which N = The total number of cases
A = Number of ocages in the upper left cell
B = Number of cases in the upper right cell
C = Number of cases in the lower left ocell
D = Number of cases in the lower right cell
This is the formula which was used in this study to
determine the relationship between the sizes of high schools
attended and the college industrial arts grade point averages.

ITII, NULL HYPOTHESI3

A null hypothesis assumes that no relationship exists
between two or more variables, It is tested to determine how
much a statistic actually reflects a true relationship rather
then one resulting from pure chance, To prove that a coeffi-
cient of correlation is significant, the null hypothesis would
have to be rejected, In this study, the null hypotheslis was
not rejected unless the level of significance could be
demonstrated to be equal to or less than § per cent,

Best emphasgizes that the rejection of the mull
hypothesis would not necessarily prove the superiority of an
experimental variable.9 It would only suggest the
possibility of superiority.

gBest, 22- m-, PO 22?0



CHAPTER IV
RESULTS OF TBE STUDY

Results of other studies concerning the relationship
between grades carned in high school subjests and the grades
earned for the same subjects in college have usually shown a
very slight to a moderate coefficient of correlation., While
this study was not concerned with speeific subjects, 1t did
concern itself with a group of subjeots (industrial arts),
Since Garrett stated that "no particular subject or group of
subjects has exclusive right to this relationship,® an
interesting aspect of this study was in learning whether or
not this relationship held true for industrial arts subjects

ag a whole.l

From the outget, this was a2 hypothesls to be
tested in this study,

Another purpose wasg to study the relationship between
the overall high school grade point average and college over-
all grade point aversge, Of the studles reviewed on the
subject, all agreed that high school success was the best
indicator for college success, Thié study correlated the

high school and ecollege records of the students under

1Harley F. Garrett, "A Review and Interpretation of
Investigations of Factors Related to Scholastic Success in
Colleges of Artes and Sclences and Teachers Colleges,* Journal
of Experimentel Zducation, 17:128, December, 1949,
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~onsideration so that 1t might be determined whether or not

igh school success could be considered as an 1indlcator of
college sucocess for students interested in industrial arts,
Two addlitional hypotheses were tested whioch were not
originally included in the plans for the study, These had to
do with the relationships between industrial arts grades and
overall grades for both high school and college. Altogether
too often, one hears an expression suggesting industrial
arts courses should be taken by the poorer student because
he cannot do satisfactory work in other courses., It should
not be denied that there iB a place in industriel arts for
the poor student. However, can it be assumed that & poor stu-
dent in other subjects willl do well in industriel arts?
While 1t was true that the industrial arts gredes tended to
average higher than the overall grades, 1t was interesting to
learn that a substantial relationshlip existed between indus-
trial arts grades and overall grades., This would indlcate
that a student who ranked low in hls other school work would
also rank low in industrial arts courses. The latter part of
the study was made to learn whether or not the students from
larger hligh schools earned better grades in college industrial
arts courses than those from smaller high schools, lost
studies agree that the size of the high school attended has
little relationship to college success,



I. COMPARISON OF HIGH SCHOOL INDUSTRIAL ARTS WITH
COLLEGE INDUSTRIAL ARTS GRADE POINT AVERAGES

Perhaps more than any other part of the study, this
comparison will be of interest to those directly concerned
with indusgtrial arts, It is usually assumed that, if students
do well in a subject or a subject field in high school, they
will also do well in these subjsots in college, Other
studies substantiate this belief but, on the whole, the cor-
relations were weak to insignificant, The results of this
study do not differ substantially from whet was found in
slmilar studies. Table 1 presents the number of students
represented in each of the comparisons in which coefficlients
of correlation were determined, Complete data for deter-
mining these coeffiocients is presented in Table VI in
Appendix A,

gorrelation of high school with gollege jndustrial
arts grades for all students. Whlle ocorrelating the grades
for the three separate groups was useful in pointing up the
differences between them, 1t was considered desirable to
study the three groups as one, Such a grouping was thought
to be just as useful in providing a oross~-sectional study of
21l industrial arts majors.

0f the one hundred eight students, on whom data was

gathered, elghty-three were inoluded in this comparison,



TABLE 1

STUDENTS REPRESENTED IN DETERMI.IING
COEFFICIENTS OF CORRELATION
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Al

students

Group _ Group
I 11

Group

III

High School
Industrial Arts
to
College
Industrial Arts

83

k9 27

High School
Overall
to
College
Overall

104

63 31

10

High 3School
Industrial Arte
to
High School
Overall

83

49 27

College
Industrial Arts
to
College
Overall

108

65 33

10
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Twenty-five students were not included 1in determining this
correlation either because they had taken less than two units
of industrial arts courses in high school or because of the
unavailabllity of a high school transeript,

The coefficient of correlation, r, was calculated to
be a positive value of ,137. This is generally considered by
statisticlans to be so small as to be negligible, The level
of significance was found to he greater than 5 per centj
therefore, the null hypothesis was retained, To be signifi-
cant at the 5 per cent level, the coefficlent would have to
have been ,216 for a study of eighty-three cases, The calcu-
lated r of .137 would have been significant at the 5 per cent
level only if the number of cases exceeded two hundred.

The high school industrial arts grade point averages
were plotted against the college industrisl grade point
averages for each of the elghty~three students represented in
Figure 1. The widely socattered points indicate a very weak
correlation at the best, The calculated value of T verified
the negligzible positive relationship suggested by the visual

inspection of the scattergram,

Correlation of high school »ith gollege industriel
arts grades for ptudents in Group I. Being made up of those
students who had but one teaching fileld, Group I might be
expected to have shown a stronger ocorrelation when this



College Industrial Arts G. P. A.

4.00

3.60

3.20

2.80

2.10

2,00

1.60

1.20

37

P S J 00 N R ) PO O O IO O Y " Y [ S O O U N I S | S vL_.‘,,[._ L

e Y DI GRS W JS R T [ ) ) PR S B R e o RN, O RO P JN [ T G

i 0 ) DY O . IO T [ ..____._.—]. =[] -1 4 |-

e o ol et S 0 B S

0 I A I O T TR SR LT L

N 1060 2.00 2.’.‘0 2.80 3.20 3060 hooo
High School Industrial Arts G, P, A.

FIGURE 1
RELATIONSHIP OF HIGH SCHOOL INDUSTRIAL ARTS GRADES

WITH COLLEGE INDUSTRIAL ARTS GRADES
FOR ALL STUDENTS



38
comparison was made than did the other two groups., This

agssumption would be difficult to substantliate unless it could
be confirmed that those students in Group I were, &8s a group,
more consistent in their performances than those in the other
groups, This appears to have been the case as this group of
forty-nine had a coefficient of correlation equal to .249,
while not large enough to indicate a2 real relationship, it
laciked only .033 points of being significant at the 5 per
cent level, The level of significance was not small enough
to reject the null hypothesis but r was nevertheless large
enough to suggest the possibllity of a low relationship
between high school and college industrial arts grades forxr
students in Group I. Flgure 2 shows a somewhat closer rela-
tionship between these grades than did Figure 1. Although
scattered, the plotted points are more closely grouped in
i'lgure 2 and appear to slant up to the right thereby
suggesting a positive relationship. The calculated r d4id

indicate a closer reletionshlp,

Correletion of high school with collese industriel
arts grades for students in Group Il. It 15 not possible to
conclude from Figure 3, page 40, that any relationshlp existed

betwaeen high school and college industrial arts grades for
the Group II students. It eppears from the scattergram that

there were nearly as many grades which had a negative
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relationship as there were which had a positive relationship.
This was borne out by the computed coefficlent of a negative
«013=-=definitely a negligible relationship. As a group,
these students were not at all consiastent in the grade average
earned for industrial arts courses at the high school and

college levels,

Correlation of hlsh school with golleme indugtris)
arts grades for students in Group III. It was interesting to

note, when comparing industrial arts grade polnt averages,
that the coefficlents of correlation, though low to negligi-
ble, were directly related to the three groups' apparent inter-
est 1n teaching incustrial arts. Group I had a low positive
correlation; Group II had & negative relationshlp so small as
to be negliglible; and Group III had a low coefficlent of
minus .278, However, because of the small number of cases in
this comparison, this coefficient was not statistically sig-
nificant, Only seven of the ten Bachelor of Arte graduates
had taken two units of high school industrizl arts courses.
To be significant at the 5 per cent level 1 would have to
have been .754 for a group of seven, The seven plotted
points in Flgure 4 are skewed down to the right theredby
indicating a negative relationship.,

It would appear that, of the students who take

industrial arts a2t Kansas State Teachers College, those who



L2

L.00

3.60

nt
3.20

2.L0

2.00

......... U I _|+ I A L : B I+ a1 . —— SR ‘i PR 4 |*,I
. ; : ] i ] : i i
SR TN WL‘MJFTM.HW O R ! C- _ _ F [
] o i I R . : — T
e [N I PRI NI DU D [ I S N : JNEEEER B
i IS N o e ] N e el RO b : N
[N I _ L N | i NN RS BN
(R L : ] 1 | i , : [ i
_ [ K | ( _ B NN R N ] . e o .
— e ERNEERY - = —
T I .T.A_T_.rsl | U i T . | 1
L etk R e R B * e b : ,;w#’_,
' : | : o o, 1
T S - S 1 A e 0 Y R A
! 1 ! C ] N R [ T
ll_Jx\ - i : T T [ T :
! . 1 R | i T :
i ,IT B i ) aEE ) I i T ]
i ! NERN [ ¢ ! | | i t [ [
T ] ] [ i i | | . T s
L i s ! ; i | ! : i . '
T ! \ T ] vl i ) [ ] i . T o B
R I N BT Tt - TR
IR T SR I B 4 . )
— N O ] N , - P B
I EE S JLL [ L sl _ o~
L ] ' Py [l ot Ay ] _ . v e
I T T BREE T - # -4
L R I RN ! BEEEE N , _ T ]
S R RN R N 1 i MJ_L,- m _ e
RN RN | R RN BN [ ' | : e L
RS T i : ! 1 : NRE :
o ot R : . NN . w K P B i
i L [ A0 NEN N OO S I AN AU AVENTIF NI A M
_ T NEEdlERENN RN T _ i ]
} B! ‘ - ! T IR t [ i f B I
i s } [N RN RN P : '
T R N T . ,_IT(>IM,|| r ; A _
L tob oy i [ ! 14_;!1 l(\ml Ao _ ! i i
i | T - _ : [ 1 Vo vr ! HR
] y | T T HI .r . | | .
T ; | { m_‘ : i | - ' B !
| R fd ! . S USRI I : I
| L 17 ] R N K Vi
. s ' i ! i [ . ' |
: | t B ;J_A| |- ; i
i ] ! i i RN TGN NN S Y
RREE 1 N __ [ i
| : I 1440 L) fdd t ST
A { i) . ! ! | |
. 7 S 1 ] N
[ I 1 T T !
. s e ’ . 1] | H
o HeE AR |
! ' i
Rushh : i 1= T N

L.00

3.60

2.10

g

'V °d °D s34V TelIjsnpul a39TT0D

1.60

1.20

High School Industrial Arts G. P. A.

FIGURE &4

RELATIONSHIP OF HIGH SCHOOL INDUSTRIAL ARTS GRADES

WITH COLLEGE INDUSTRIAL ARTS GRADES
FOR GROUP III



&3
have a primary interest in teaching industrial arts have the
highest relatlonshlip between thelr high school and college
industrial arts grades,

IT. COMPARICON OFF HIGH SCHOOL OVERALL WITH COLLEGE
OVERALL GRADE POINT AVERAGES

The results of this part of the study largely agree
with what had been found in other studies--that high school
scholarship is a good indieator of college success, Only for
the Bacheior of Arts students 41d a signiflcant relationship
fall to appear,

Correlation of high school gverall with golloge
overall gredes for all students. Only four of the one
hundred eight students were not included in this comparison
because of a lack of high school transcripts., It can be seen
from Figure 5 that, as a2 general rule, students tended to
obtaln the same level of grades in college as they did in
high schoel., Though not tightly grouped, the points in
Flgure 5 do show a2 nositive relationship between the two
variables, There are enough wldely scattered points, how-
ever, to emphasize the importance of not using the results
of this study for predicting accurately for individual cases,
The coefficient »f correlation between high school and

college overall grade polnt averages for 8ll students was
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found to be a moderate one at ,515, This was highly
significant at the 1 per cent level, as an r of ,252 was all
that was needed to be significant at this level,

Correlation of hish school overall with golleme
overall grades for students in Group I. The coefficient of
correlation was again found to be higzhly significant for this
check, The value for r was determined to be ,584--enough to
indicate a moderate to substantial relationship. This was
the highest coefficient found for each of three separate
groups,

Filgure 6 presents & pattern quite similar to the one
for all students. This naturally is due to the fast that
Groun 1 includes a large percentage of all the students,

The plotted points glant up to the right indieating a positive
relationship and shows a tendency for students with the lower
grades in high school to earn lower grades in college,

Correlation of hish school oversll with college
overall srades for students in Group IL. The path formed by
the polnts in Figure 7 show the posslbllity of a lower rela-
tionship for the variables for Group II than was found for
Group I. Whlle this was proven to te true, the difference
wae not as great as the distribution of the points might
lead one to believe, The value of r for this group was
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calculated to be .517, which is significant at the 1 per cent
level, Of the thirty-three students classified in Group II,
only two were not included in this relationship because their

high sochool transcripts had not been received.

Correlation of high school overall with college

overall grades for students in Group III. The pattern formed
by the ten plotted points in Figure 8 seem to lie in a path

going from the left down to the right, thereby suggesting a
negative correlation, If 1t had not been for the point in
the upper right of the pattern, this may have been veriflied
by the calculated . Since r represents an averaging of the
individual relationships, this one point was probably
responsible for the fact that r was found to be ,015, This
15 & negligible relationship and 1s not statistically sig-
nificant., This value for r is in direct contrast to those
found for Groups I and II and 18 an exception to what one
would expeot to find since high school success 1s considered

a good indicator for college,

ITI, COMPARISOH OF HIGH SCHOOL INDUSTRIAL ARTS GRADES
WITH HIGH SCHOOL OVihALL GRADE POINT AVERAGES

This represents a part of the study which was not
originally included. While it may not be of importance in
predlcting college suoccess, 1t was felt that it might be
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important in another way. By using the same data obtained
for the first two parts of the study, this comparison was
acoomplished without a great deal of extra effort. One often
hears of the poorer students being asslgned to shop courses
because they cannot handle other school work, This implies
that these students can do better work in the shop classes.
It 1a true that industrial arts grades did tend to average
approximately .4 of a point higher than did all grades, How-
ever, this part of the study resulted in substantial correla-
tlons between industrial arts courses and all courses taken
in high school, Consequently, the indication is that the
poorer students in other high school classes will also be

the poorer students in industrial arts classes,

Correlation of industrisl arts grades ¥ith overall
Zrades in high school for all gtudents. Theleck of two units

of oredit for industrial arts courses in high school for some
students and the four missing high school trenscripts again
reduced to eighty-three the numbei of students considered for
this correlation, The coefficlent of correlation for all stu-
dents was established at .6156., This 18 & substantial and
highly significant relation--ip, as r was required to be only
+282 in order to be significant at the 1 per cent level,

The pattern in Flgure ¢ shows a relatively strong
inclination up to the right. The points are scattered but
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they nevertheless show the positlve relationship which was
calculated to be ,616., This is a stronger relationship than

found in the previous two comparisons involving all students,

Correlstion of industrial arts sredes with overall
grades in high sghool for students in Group I. As might be
expected, since Group I made up a large part of all the stu-
dents studied, the distribution of the points in Figure 10
is similar to the distridution o. »oints for all students,
About the same degree of relationship appears to exist
between the variables. Froof of the similarity of the rela-
tionships was obtained when the coefflolient for Group I in
this comparison was establiched at .636. An 1 of ,365 would
have made this correlation significant at the 1 per cent
level; therefore, 1t 1g apparent that this too was & highly

significant relationship.

Sorrelation of industrisl arts srades with overall
Erades in hish school for students ln Group LI. Thls comperi-
son produced the hlghest coefficlent of all sixteen compari-
sons made, Only when compering high school industrial arts
grades to high sohool overall gredes did Group II have a
larger coefflolent than Groﬁp I, 7This fact 18 not readily
apparent when the pattern in Flgure 1l is observed; however,
the coefficlent was calculated to be 774 at the 1 per cent
level of significance, A very substantial relationshilp was
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indiocated by this value, Twenty-~seven students were included

in this ocorrelstion.

Gorrelation of industris] arts arades with overall
gredes in high gchool for students in Group III. Although
only seven students were considered in this correlation, the
distribution in Figure 12 still shows a substantial positive
relationship. Even though the r was found to be ,676, whioch
is considered to indicate a subscantial relationship, it
still was not large enough to be statistically significant for
such & small group. To be significant at the 5 per cent level,
the value for r would have to be .754 for a group of this size,

IV, COMPARISON OF COLLEGE INDUSTRIAL ARTS GRADES WITH
COLLEGE OVERALL GRADE FPOINT AVERAGES

All of the students for whom data wag collected were
included in this section of the study. Generally, the same
substantial relationshlips were found to exist between college
industrial arts and college overall grades as were found
between high school industrial arts and high school overall
grades,

This part of the study is also one which was not
orliginally planned for but 1t has been included for the sane
reagons as those given for comparing high school industrial

arts grades to high school overall grades., The correlations
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found at the college level again proved that the poorer

students in all subjects tended to be the poorer students in

industrial arts courses as well,

Sorrelstion of Andustrial arts srades with oversll
Eradeg in collegze for all students. An interesting observa-
tion to be made from Figure 13 is that the distribution is
less wldely scattered than was the distribution for the same
comparison made at the high school level, A closer relation-
ghip 1z suggested for the group as a whole. The pattern in
igure 13 reveals the possiblility of a marked positive rela-
tionship between college industrial arts and overall grade
averages, The caloculated r btacked up this observation as it
wag found to be .714, This was a highly significant relation-
ship at the 1 per cent level &s the coefficient was nearly
three times as large as it would need to be in order to be
significant at the 1 per cent level.

gorrelation of indugtrial arts grades with overall
grades in gollege for gtudentg in Group I. The correlation

coefficient was found to indicote an even more marked rela-
tionship for Group I than wa.s indicated for all students,
The difference cannot be easily discerned from Figure 1l4;
however, the marked positive relatlionship is apparent by the
distribution of the plotted points,
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The coefficlent obtained was ,749 which indicated a
very significant relationshlp at the 1 per cent level,

Coxrelation of industrial arts gredes with overall
grades ln college for stydents ln Group II. As the pattern
indicates in Figure 15, the relationship between the variables

was also a close, positive, substantlal one for Group II, The
value for r was, in this case, established as ,.732., For this
group of thirty-three, the level of significance was stlll at

the 1 per cent level,

Correlation of industrial erts grades with overall
gredes An gcollege for students in Group III. As suggested by
Figure 16, the correlation for Group III between college indus-
trial arts and overall grades was still a positive one but
apparently not as close or as substantial ag the other corre-
lations found using these variables, This was borne out by
finding r to be ,571., This shows that a moderate relation-
ship existed; however, the relationship was not found to be
gstatistiocally significant for this group of ten, The null
hypothesis therefore was not rejected and the p of ,.571 cannot
be considered an 1nd1cation_of any real correlation in this

casge,
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V. RELATIONSHIP OF THE SIZE OF HIGH SCHOOLS ATTENDED WITH
COLLEGE INDUSTRIAL ARTS GRADE POINT AVERAGES

There 18 no doubt that large high schools, as a rule,
are better equipped to teach industrisl arts courses than
are smeller high schools, Not only are they better equipped
but they generally offer a greater range of industriel arts
courses, If any relationship exists betveen better equipped
shops, a wider range of industrial arts courses in high
gchools, and success in college induatrial arts courses, the
relationship should show up when oomparing high school size
to college industrial arts grades.

Many erguments have been heard expounding the
advantages of a larger high school over a smell one, How~
ever, this study and other earlier studies discount the
theory that students from larger high schools have signifi-
cantly greater success in college than students from smaller
high schools,

The data for this comparison was presented in two
ways, thereby meking it possible to use two methods of
analyzing the data, In the first method, the data was dis-
tributed in & manner allowing conolusions te be drawn by the
visual inspection of a table., No statistical analysis was
used in the first method. The data in the second method of
presentation was grouped to allow the use of a statistical
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test known as the chi=square test, Of the one hundred eight
students included in the study, the records of one hundred
two were used in this comparison as slx high school sizes

could not be dstermined,

Comparison of the size of high school attended a2nd
college industrial arts grade point averages by visual inspeg-
tion of data. Seven high school size ranges and nine indus-
triel arts grade point average ranges were used in Table II.
The number of sgtudents whose college industrial arts grade
point averages were in these grade point average ranges are
listed under the appropriate high school size range,

If a high positive relationship did exist between the
size of high schools attended and grades earned in industrial
arts courses in college, a proportionately high percentage
of the students would be placed on the table to form a group
pattern starting at the upper left -orner and slanting down
to the right, Such a pattern 1s not dlscernible; therefore,

a significant relationship apparently did not exist between
the size of high school attended and college success in indus-
trisl ar*s courses., Ag a general rule, approximately the same
percentage of students had grade point averages above and
below the 2,76 to 3,00 range whether or not they came from

large or small high schools.
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Comparigon of the gize of high school attended and
golleme industrial arts grade polnt averages by use of the
chi-square test., An snalysis of data is more meaningful if a
proven gtatistiocasl procedure i1s used, The chi~-square test 1s
often used to compare the frecuency of observed or experi-
mentally obtained results with expected or theoretical fre-
quencies. While it is often necessary to calculate the
expected results, they need not be computed if the data to be
compared 1s arranged in a four-celled (two by two fold) table,
Two high school sizes (150 and below; 151 and above) end two
grade point ranges (2,75 and below; 2,76 and above) were used
to allow the construction of a four-celled table, This data
was presented in Table III to show the number of students who
hed industrial arts grade point averages in each of the two
srade point ranges under sach of the two high school size
ranges,

Using the chi-square (x2) formule in which the expected
frequencies need not be determined and by using a desk ecalcu~-
lator the value of chi-square was found to be .5538. “eference
to a table and using one degree of freedom (2 four-celled
table has but one degree of freedom) shows that the value of
%% would have to be 3.841 to be significant at the 5 per cent

.Level.2 The value found for X2 shows a level of significance

zﬂenry E, Garrett, Statlstics In Isycholozy and Educa-
tion (New York: Longmans, Green and Company, 1947), p. Ls0,
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TABLE III

COLLEGE INDUSTRIAL ARTS GRADZ POINT AVERAGES AND SIZE OF
HIGH SCHOOL ATTENDED PAIRED FOR THE USE OF
THE FOUR~-CELLED CHT-SQUARE FORMULA®

College I, A,

—ls Pa A,

2.75 & below

2,76 & above 30 27 57
Totals 57 45 102
e e Pl e R e

85 desk calculsator may be used for a four-celled

table without figuring the expected frequencies when this
formula is used:

2 N (AD-BC)?
A " TTAYBY (C#D) (A+C) (B+D)
<2

Chl Sguare

The total number of cases (102)

Number of cases in upper left cell (27)
Number of cases in upper right cell (18)
Number of cases in lower left cell (30)
Number of ‘cases in lower right cell (27)

Qo=
a0 R unrn
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at greater than 80 per cent thereby giving very strong
suppert to the null hypothesis that no real difference
existed between the smsller ar larger high schools insofar
as college industrial arts grade point averages were con-
cerned, This conclusion is in line with what other studles
found for the relationship between high school size and

college grades,
VI. COMPARISON OF MEAN GRADE POINT AVERAGES

Since grade point averages were used in making the
correlations for this study, it was considered worthwhile to
establish the means for these averages so that the various
groups oould be compared in this respect. In Table IV, the
mean grade point averages for high school industrial arts,
high school overall, college industrial arts, and college
overall grades are given for each of the three groups studied
separately and for 8ll three groups combined, In all oasges,
whether for high sochool or for college, the mean industrial
arts grade point averages were greater than were the overall
grade point average, The least difference was between the
high school grade averages for Group III where the 4if-
ference was ,13 points, The greatest difference at the high
school level appeared in Group II with a difference of ,55
points; whereas, the difference for all students was ,52
points, It was interesting toc note that the mean high
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TABLE IV
MEAN GHADE POINT AVERAGES OF GROUPS STUDIED

_—

oo PR toodieemi
e

Grades All students Group I Group II Group III
High Sehool
Industrial Arts 2,91 2.88 3,04 2.63
High School
Overall 2.49 2,50 2,49 2,50
College
Industrial Arts 2,82 2,84 2,81 2.73
College

Overall 2,43 2,46 2,43 2,24

— —— m——
e v — SR
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school overall grade point average for each of the three
groups varied no more than ,01 points,

At the college level, Group III exhibited the
difference of .49 points which ms the largest difference,
The least difference was still .78 points which showed less
variation between the groups at the college than at the high
school level., The most significant finding when comparing
the mean grade point averages for college grades was that
the Group III students had lower grade point averages than
414 the other two groups, This held true for the high school
industrial arts grades also, Also, &t the college level,
Group I had a very slight grade point advantage over Group II
but, in high school, the Group II students had a ,16 better
industrial arts average than 4id Group I.

It would be difficult to draw any definite consluslons
from this table., However, it does show a tendency for college
grades to average slightly lower than high school grades--
both industrial arts and overall--and for Rachelor of Arts
studenta to average lower in all but high school overall

grades,



CHAPTER V
SUMMARY, CONCLUSION3, AND RECOMMENDATICNS

I. SUMMARY

Correlations of hish school with gollege industrisl
arts grades. The four findings in this comparison were the
leasgt consistent of the four comparisons made in which cor-
relation coefficients were determined, The coefficients
were ,137 for all students, .249 for Group I, minus ,01l3 for
Group 1I, and minus,.278 for Group III. None of the wvalues
for r were large enough to provide a 5 per cent level of
significance; therefore, the null hypothesis was retained,

Correlations of hizh school with colleme overall
gedes. All but one of the relationships between high

school and college overall grades were moderate cnes, The
one for Group III, however, was & negligible .015, In this
case the relationship was s0 insignificant that the null
hypothesis wasz quite wvalid. The coefflcient was ,515 for
all students, ,584 for Group I, and ,517 for Group lI--all
indicating moderate relationships and all highly significant
at less than the 1 per cenﬁ level,

Correlstiong of hish school industrial srts with
overall grades. All of the coefflolients for this comparisor
were found to indicate a substantial relationship and were
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all, except for Group III, found to be highly significant at
less than the 1 per cent level, The coefficlent for Group
I1I, although fairly large, wag not large enough for a group
of seven to make it significant at the 5 per cent level.
Therefore, the null hypothesis was not rejected, The values
of r Were found to be ,616 for all students, .636 for
Group I, .774 for Group I1I, and .676 for Group III.

Correlations of college industriel arts with oversll
grades, The relationships existing between college indus-
trial arte gredes and overall grades were all moderate to
substantial, The ; value of ,571 for Group III egeln was
not significant at the § per cent level because of the small
number of cases and the null hypothesis could not be
rejected, The coefficlents of ,714 for all students, .749
for Group I, and ,732 for Group II were established to e
significant at less than the 1 per cent levsl,

The findings for these and the other comparisons in
which coefficlents of correlation and their levels of

significance were determined are presented in Table V,

Eign school size coupared to gollese industrisl arts
grades., Nelther the visual inspection of the date present-
in Taeble I, pege 65, nor the use of the chi-square test
establlshed any appreciable relationship between the sizes of
the hlgh schools attended and the everage grades earned in



TABLE V

COEFFICIENTS Or CORRELATION AND THEIR

LEVELS OF SIGNIFICANCE

73

Grades All Group Group Group
comg@red students I 111
High School N = 83 N = 49 N = 27 N= 7
Industrial Arts
to r=,137 r= 249 r = =,013 r= -,278
College
Industrial Arts P >5% P >5% P >5% P >5%
High School N = 104 N = 63 Hw= 31 N = 10
Overall
to Ta ,8l5 rT= ,584 = 517 r= ,015
College
Overall P<<1%® P<<1% P <1% P >5%
High Schoeol N =83 N = 49 No= 27 N= 7
Industrial Arts
to re= 616 rT= ,636 r = ,77 r = 676
High School
Overall P <1% P <<1% P <<1% P >=5%
College N = 108 N = 65 N = 33 N = 10
Industrial Arts
to re 4 ra= 749 T= ,732 re= ,571
College
Overall F <1% F <1% F <<1% P >5%
NOTEs This table should be read as follows: When

comparing the high school industrial arts grades of all stu~-
dents to thelr college industrlal arts gredes, the coeffiolient
of correlation (r) was found to be ,137 with 2 level of sig-
nificance (F) greater than 5 per cent when the number of
With a level of significance
greater than 5 per cent, the null hypothesis is retained,

ocases (N) waa eighty-three,
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college industrial arts courses., The chi-square value was

found to be so small that the null hypothesis was very valld.

Mean graede point aversges. When the mean grade point

averages for the varlous groups were compared, the industrial
arts averages were higher in all cases than the overall aver-
ages, For all students, the difference between high school
industrial arts and overall grades was ,51 grade points, The
difference at the college level was ,39 grade points, Except
for the high school overall averages which were all either
2.50 or 2,49, the Group III students had the lowest mean

grade point averages,
II. CONCLUSIONS

The results of this study imply that high school
industrial arts grades are not valid indicators of sucoess
in industrial arts courses in college. The relationship
between these factors for the students at Kansas State
Teachers College who elected a program requiring them to
prepare for teaching only in industrial arts was a low posi-
tive relationship. The relationshlip was a negligible nega=-
tive one for those students who elected the program requiring
them to prepare in two teaching flelds, A low negative rela-
tionship was found to exlst between these factors for those

students who obtained Bachelor of Arts degrees, It would
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appear that the correlation was directly related to the

studente! interest in teaching industrial arts.

Except for Group III, where a negligible relationship
wag found, the correlations for high school to college over-
all grades agreed with other studles that high school grades
are good indicators of college success,

The highest relationships were found to exist when
industrial arts grades were compared to overall grades both
for high school and college., While the grades for industrial
arts courses did average higher in both high school and col=~
lege, these relationships show that the student ranking was
usually the same in industrial arts courses as for all
sohool work,

A oomparison of the size of high achool attended and
success in college industrial arts sourses showed that no
significant difference in industrial arts grades existed
between the students who attended large high schools and
those who attended small high schools.

TIII. RECOMMENDATIONS

In the ocourse of collecting data for this study, it
weg discovered that.many high school administrators still
referred to industrial arts courses by the antiquated titles
of manual training and manuel arts. It i1s suggested thatall
industrial arts personnel do their best to bring the course

titles and ocourse content up to date,
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A study similar to this one is suggested for & future
date, The 0ffice of Admissions and Records is currently doing
an excellent Jjob of maintalning records so that a future
study of this nature could be made without the need of writing
for missing reocords,

Whereas parts of this study were concerned with
comparing industrial arts grades to overall grades in college
and in high school, it is suggested that the relationship be
determined between industrial arts grades and all grades
exoepting industrial arts., This would perhaps give & more
accurate relationship between industrial arts courses and the
other courses, since the industrial arts courses in this
study did influence the overall grades,

Finally, a recommendation that a study similar to this
one be made for college freshmen rather than college gradu-
ategs, The results of this study were obviously affeocted by
the fact many students who started as freshmen were not

included,
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APPENDIX A
ORIGINAL DATA FOR THE 3TUDY

Appendlx A contains the original data from which all
tables, figures, and computations were made for thls study.
Jome data 1is not shown for certain students because of the
reasons indloated by the following letters:

(a) The student had taken less than two units of
industrial arts in high school,

(b) No high school transcript was avallable.
{x} The size of the high school could not be determined.

Grade point averages
student Group H. 3. He Se H, S, College College

# i Size J. A, Qverall I, A,  Overall
1 1 199 3.00 2.53 2.94 2,81
2 1 36 2,43 2,04 3.37 2.86
3 2 52 3.25 2,61 1.91 2,14
4 1 108 2,38 2,00 2.50 2,06
5 2 132 3.67 3.37 2,74 2.41
) 1 334 1.86 1,66 3.01 2,36
7 2 .53 3.57 3.36 3.45 2.68
8 2 68 2 2.69 3.37 2,36
9 1 85 3.00 2.09 2,92 2,ks
10 2 27 3.00 3.12 3.35 2.83
11 1 121 3.25 2,78 2,68 2,57
12 1 29 k,00 3.29 3.11 2,58
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G i ave

Student Group H. S. H. S, H, S. College College
# L Sige I. A, Overall Le Ao Overall

13 2 Over 2,62 1.71 3.10 2.28
1000
1k 1 195 3. 66 2.85 3.16 2,62
15 1 146 2.33 1,81 2,71 2,36
16 1 593 2.83 2,06 2,49 2,36
17 1 198 3.75 3.00 3.12 2,67
18 1 252 a 2,82 3. 34 2.85
19 1 124 3.00 2,30 2,46 2,24
20 2 406 2.50C 2,67 2,58 2.1
21 1 196 3.33 3.63 2,92 2,87
22 1 600 2,29 1.86 2.77 2,36
23 1 250 2,33 1.87 2,84 2,20
24 1 71 a 2,26 2,60 2,48
25 2 x b b 2,73 2.05
26 3 882 2,00 2,25 2,31 2,32
27 2 Over 2,60 2,10 2.55 2.13
1000
28 2 . a 2,02 2,38 2,29
29 1 88 a 2,30 3.06 2,39
30 1 x .8 2,00 3.39 2.39
3 2 90 2.2% 2,56 2.77 2.29
32 2 68 2,67 2.24 2,56 2,26
33 1 64 a 3434 3.65 3443
34 1 107 a 1.61 2.3 2,21



Student Group
T T—
36 1 420
37 2 97
38 1 62
39 2 172
40 1 59
41 1 870
42 1 146
43 1 46
Ll 1 68
ks 2 903
46 1 68
47 1 740
L8 3 79
kg 1 154
50 3 206
51 1 by
52 2 169
53 2 68
5k 1 62
55 2 Over

1000

3.18




B ———— e
Stugsnt Group H., S, H, 3. H, 3, CO§iego go%iese

: i Slze _Ia_Au___szzellﬁ; Ie Ao Overall
56 1 95 2.86 2,43 2,38
57 3 361 3.13 3.24 3.14 2,73
58 1 68 2,67 2,85 2,39 2,35
59 1 68 3.00 3.61 3.12 2,84
60 2 x a 2.71 2.21 2,36
61 1 51 2.50 2.12 2,37 2,16
62 1 126 2.83 2,73 2,72 2,18
63 2 358 k,00 3.73 3.03 2,89
élL 1 169 3433 2.61 2,31 2.04
65 3 530 2.33 2,08 2,68 2.17
66 1 103 8 3.22 3.1 3.02
67 2 69 2.67 2,36 3.21 2,35
68 2 133 2,50 1.53 2,31 2,21
69 1 165 3.50 3.09 2,71 2,52
70 3 187 2,00 1.72 3.58 2,43
71 2 847 4,00 2,31 2.56 2.33
72 2 107 2,25 2,08 3.22 2.55
73 1 52 3.67 3.31 3.37 2,49
74 1 9%  3.50 2,42 2,28 2.17
75 1 Over 2,67 2,10 1.97 2,03

1000
76 1 908 3.00 2.45 2,72 2.33

77 1 208 3.00 2,60 2,93 2,55
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Student Group H, S. H. S. H, S8, Cogfegc 0051950
F-d _Size

4 1, 4, Overall I, A, Ove:all
78 2 x 3.00 2.28 2.38 2,26
79 1 38 b b 2,95 2,49
80 1 91 3.25 3.50 2.83 3.16
81 2 108 2,82 2.19 2.45 2,37
82 1 66 8 2,38 2.71 2,45
83 1 600 2.80 1.9 2.19 2.03
84 2 32 3.25 1.78 2,36 2.37
85 1 204 2,67 1.92 2.80 2,04
86 2 174k 2,30 1.79 2.96 2.50
87 1 133 3.50 2,91 3.03 2,51
88 1 Ls b b 2,69 2,34
89 1 237 & 1.76 2,81 2.21
90 3 299 a 2.33 3.13 2.2
91 1 73 3.33 2,25 3.27 2,15
92 1 58 2,00 3.21 3.77 3.56
93 1 60 3,00 2,94 2.74 2,38
L 3 . 59 a 3.03 2.59 2.09
95 1 140 a 2.91 2,91 2,36
96 1 243 3,70 2,85 2,42 2,23
97 3 218 3.40 2,63 2.29 2,04
98 3 91 2.67 2.75 2,1k 2,02
99 1 125 2.50 2.53 2,32 2,13
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Student Group H, 3. H, 8, H. S, College College
i Size L. fa Overall I, A,  Overall
100 1 68 3.40 2,95 3.36 2.77
101 1l 80 a 1,49 2,72 2.29
102 2 194 a 2,44 2,81 2,28
103 2 253 3.33 2.66 3.35 2.68
104 1 608 2.33 1.88 2.41 2.53
105 1 x Y 2,53 2,69 2,16
106 2 165 3.50 2.71 2,79 2.60
107 1 Over 3.30 2,66 3.25 2,94

1000

108 2 69 2,88  2.15 2,28 2.25




DATA USED IN DETERMINING COEFFICILNTS

TABLE VI

OF CORRELATION

87

Grades Data All Group Group Group
.____&mm___ﬂam___%gst ents _ 1 il ~AII
High School N w 3 59 27 7
Industrial Arts (X) SX = 241,81 141,25 82,13 18,43

to SY,= 271,82 137.19 75.85 18,78
College S Xom 773.83 U421.65 253,85 50.33
Industrial Arts (Y) SY%=  661.22 391.26 217.9% 33.07
S XY 677.98 398,01 230,81 «96

" High Sohool N = 100G €3 31 10
Overall (X) SX = 259.47 157.33 77.22 24,95
to ZIZ- 282,24 154,84 75,29 22,41
College ZX2- 679.86 411,65 203,32 64.89
Overall (Y) b} 4at™ 622,54 1387.18 187,67 50.69
X m 638.95 393.19 189.83 55.93

High School N = 83 59 27 7
Industrial Arts (X) SX = 241,81 141.25 82,13 18,43
to i m 207.16 123,49 67.36 16,48
High School $X%= 730,83 421,65 253.85 50.33
Overall (Y) 3Ya sh2.55 325,37 178,71 40,61

College N = 108 65 33 10
Industrial Arts (X) SX = 304,62 184,43 92,88 27,31
to zxz- 262,33 159,67 80,25 22,41
College S X% 876,52 532,45 267.65 76,48
Overall (Y) 3 Yu 6Lk, 9k 398.86 197.34 50,69
S XY= 749,19 58.88 228,57 61.74

e e s



AT LNJLA D

Kansas State Teachers College
Emporia, Kansas

Would you please send me a transcript for
who graduated from High School in , 80 that I may
collect needed data for a study being made for the Industrial Arts Depart-
ment at Kansas State Teachers College. Data on industrial arts graduates
of the last five years is being compiled in order to compare high school
industrial arts grades to college industrial arts grades, and overall high
school grades to overall college grades.

Your assistance is needed, since approximately 50 per cent of the
required high school transcripts are not available on the campus. The
study group is a comparatively small one, so it is important that I ob-
tain as many of the transcripts as possible. I assure you that the students
whose records make up the study will remain anonymous, and that the trans-
cripts will not be made available to others. The transcript will be returned
to you upon request, otherwise it will be destroyed after collection of
data. If you are interested in receiving a summary of the study, please
write the word "summary" at the bottom of the transcript. Thank you for
your cooperation.

Sincerely yours,

Virden L. Turner
Graduate Assistant

I would like to support Mr. Turner's request for transcripts in
meeting his research requirements. This research study should provide
some significant data for the evaluation of curricular offerings as well
a8 an indication of some interrelating effects of our programs at both
the high school and college levels. The use of subjects already graduated
or near graduation provides a longitudinal basis for ' generalization which
rarely exists in research related to students. )

We will appreciate your extra effort in making the completion of this
research study possible.

Respectfully yours,

L.

Dr\_Arthur F, Miller
‘Director of Admissions

ds



