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. - ' ABSTRACT

This study 1nvestlgated the p0531b111ty of using the
hlgh school record and standardlzed test scores as predictors
for success in the Electronic Technelogy program at the
Northern Alberta Institute of Technblogy. In patticular, it .
studied the influence of the entrance requlremen;s and the
‘klnds of high school preparatlon on success in the program,&a
*the entrance requlrements being a high school dlploma or 1ts
equlvalent with minimum standings in Mathematlcs and 801ence.

The predlctor variables were hlgh\gchool Mathematics,
Physics, and average and the two scores in Numerical Ability
and Verbal/Reasonihg from the Differential Aptitude Test
battery. _The c;iterion variable was the Electronic Techndlogy

- graduating average. "The program had threé types of entering
‘student,_designated as pretechnology, V0cati0nal, aﬁd.academic
students. ‘ |

The‘sample was made up from the graduating classes
in‘électronic Technology for three eonsecutive'years; A
standardizing subsample, based on half the sample, was used
to establish a s t of prediction equatfons. A cross-

“validation subsa le, based on the other half of the sample,
was used _to check them

To study the influence of the kiud of higﬁ school
preparation on success in the program, the'mean technology!

: graduating averages were found for thejpretechnology, the

iv



vocatlonal, and the academlc students . formlng the sample and -~

the dlfferences in the means were checked for sy.nlflcance.
Results of the study showed that: : ‘ ,
v 1. i£ was possibie to preqiét the'graduatiné avéraqe
of vocational and academic stddeﬁts;Qlthe Electro@ic.Technplqu

program on the basis of the high school record alones

B

represented by high school Mathematics, Physics, and average,

but it was not possible to make pfedictfons'}br-pretechnology
’ . - - ' .

students or for students. in general on this basis.

2. Predlctlon was 1mproved when standardized }est

L)
!

scores in Numer1cal Ability and Verbal Reasonlng, as well as

'the high school record, were used as predlcpor varlables. It

4

was possible to predict the graduating averégé;pf pretechnology;'

- vocational, and academic students ip the program'either, PO
) .

_separately’or‘jointly with the use of appropriate’five-

. predictor equations. . - e e SR

S . , .
3. It was not possible to discriminate between the
suitability of the three types of high school prep ratiop"
that serve as admission-requirements for the Electroniéz
. . : » . .

-Technology program. y g -

s
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CHAPTER I .
. THE PROBLEM’
I. INTRODUCTION"

It is commonly assumed that successful college
achlevement has certain. prerequisites, lncludrng mental
ability, adequate'academic background, 'anc motivation. In
recognition of this, most colleges make entrance to a program
condltloqal upon a satisfactory high school record and/or
acceptable scores in standardized tests.

The establishment of minimum admlssion reguirements
- assumes that the high school record, amongst other‘tnings,
will serve as a predictor for succesj in more\advanded work.
How well this will predict future success in a particular
program has been the snbject of many studies. This stuay
examined the'relationship between tne high school record and.
success in an'Engineering technology'program, namely
Electronic Technology. . : L . \

Admission requirements,fOr the Electronic Technology
program at the Northern Alberta Institute of Technology are,
and have generally been, a hlgh school dlploma or its equ1va-
lent with 50% or better in Grade XII Mathematlcs 30, 32, 33
or 36 plus 40% or better in a Grade XII Science subject,
preferably Phy51cs (NAIT, 1971).

- In this study, the high school record was that of .any

@ , - |
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student who held -a high school diploma or its~equivalent‘

obtained through either the pretechnology, vocational, -or

a
A

academic routé.

* The high school record was represented by the marks
obtained in high school Mathematlcs, Phy51cs,'and average.
N
The high school average was found from the marks earntd Ain

Grade XI1 Engllsh, Mathematlcs, Social Studles, Blology,L
Chemlstry and Phy51cs, and -in cases where a student had taken 3

more than one Grade XII Mathematlcs course, hlS average in

“this subject was used as his Mathematics mark.

II. STATEMENT OF 'THE, PRO"IBLEM‘, o S

.
\ [4 - o
- i

The problem :0f this study is. that at present ‘there 'is

no meahs of predlctlng success 1n the Electronlc Technology

program at NAIT based on entrance requlrements and three

dlfferent kinds of high schpol preparatlon, o oo BN

The purpose of this study was-: ?;
Red

1. to determlne ‘to what extent if -any, the high
school scores in Mathematics, Phy51cs and average were able

to predlct the achlevement of students ‘in the Electronlc

} -
Technology program at the Northern Alberta Instltute Qf .

Technology, ' , i _— ’i_ ‘ . o ,’«

‘v.u

2. to determine to what extent, if. any, the addltlon

of Differential Aptltude Test scpres in, Numerlcal Ablllty ard

. [y

Verbal Reasoning as predlctor varlables\would 1mprove pre—

diction, and

’
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. [ }
) 3. to determine to what extent, if any, the pre-
Q\ technology, vocational, and academic high schoel preparation

affected the achievement of students in this program.

n

III. DELIMITATIONS

This study was delimited in the following ways:

l; It,was :estricted to one particular technology
program that admits students WQ% obtained a high schooi -
diploma or its éQuivalent by any one of three routes.

2: It was restricted to a technology'program that
is based on mathematics ané science appliédlto technology,i

3.. It was restricted tb a technology program that
has a large enrollment so that the preaictién étudy could be
,cro§s?validated agains;_a second group of students.. “

4. It incluéed only those students who entered the
program directly from high school offfrom the pretechnologi‘
progfqm. Stﬁéénts who had prior work expérience of bne,year

. or more were excluded from the stﬁdy.
IV. ASSUMPTIONS

Tne ﬁgllowing assﬁmbtions werc_made:

L.”iT;e interesés, motivétion,Qand attitude of
studénts would affeCtloutcomes. No .measure of these was
available, but it was assumed that they woﬁld be reflected
in the student's academic achievement, both in high schop;

and the Institute.
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2. There will be differences between the three types

‘of student entering the Electronic'Technology program.

These diffeyences may or may not be evident ‘in the prediction
equations Aizeloped in this study. It was further assumed |
that these'differences would be evident on computing th® mean
graduating average\ﬁor each sugsample.

3. Guidelines for marking in the high school and the
Institute were each standardizing measures and were equiva-
lent. It was thus possible tolcompare high school marks,with
Institute marks. -

4. Slmllarly, there was unlformlty in marklng
throughout the high schools of Alberta, and throughout the
‘dlfferent programs they offer.

5. The contrlbutlon that a subject or course of

\study makes to a balanced technology program could be

measured in terms of the student—hours spent on it and

weighted accordingly.
V. STATEMENT OF HYPOTHESES

The followi;g null hypotheses were tested at theA.OS
level of sigaificance;
-l. It Qill not be Qossible to predict th~graduating
average in the Electronic Techhology program on the basis of
h;gh school Mathematics, Physics and average.

2. Prediction will not be improved if standardized

test scores in Numerical Ability and VerBal_Reasoning, as .

¢ .



well as the high scool record, are used as predictors.

&

‘ 3. It will not be possible to discriminate between
‘' the suitability of the three types of high scHool preparation
that serve as awmission requirements for the Electronic

Technology program.

VI. DEFINITION OF TERMS

Engineering Technician

ﬁenninger (1959) defined the engineering technician
as a person.whose chief interest and activities lie in thé'
difectionlof tne testing and development? the applieetion,
and the operation‘of engineering and scientigic!equipﬁent
and érocesees."He classifieg the enéineering technician
"operationally aS'one.who performs semi-p;bfessional funetiOns
of an engineefing or scientific nature, largely,upen_his own
initiative and under only general sppervision of a profes-
sional engineer or scientist: he ae;ists'the engineer- or .

scientist and supplements his work.

Graduating Average

¢

The Electronic student's weighted average in his

* |
graduating year at the Instituté, made up almost entirely
from electronics courses. o A | 2

'NAIT Graduate .

The graduate of the Northern Alberta Institute-of

i
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Technology is one who holds a diploma in Electronic Technology

from the Institute.

Pretechnology Student

The pretechnology student is one who attained an
" Alberta high school diploma or its'equivalent through studies

‘ . t | 9
at the Northern Alberta Institute of Technology-.

Vocational Student ‘
' ‘ ' \

The)vocat{ggal student is one who attained aﬁ\Alberta
' A\

High school diplomé through vocational studies. at high\school.

Academic Student e ' | : N,

A\

* The academic student is one who attained an Alberta

-

hiéh school diP%bma through academic studies at high school.

o

Criterion Variable _ _ .

The c¢riterion variable, or outcome, was the Elec-

'

tronic student's weighted average in his graduating year at

-the Institute, described as the graduating average.

4
i
R

Predictor Variables ° - ' A o

The predictor variables were the high school scores
in Mathematics, Physicsy and average and the scores in

Numerical Abilit§ and Verbal Reasoning from the Differential
Aptitude Test battery.

VII. NEED FOR THE STUDY

This study investigated the possibility of using the

high school record and a standarized test as.predictors for

°

-
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success in the Electronic Technology program at the Northern
Alberta Institute of Technology. In particular, it studied
the influence/gf the entrance requirements'and the kinds of

.high school preparation on success in the program.

"

The American Society of Engineering Education (1962,

p. 6) stated:

If an effective engineering technology curriculum
hinges greatly upon the quality of faculty, it hinges
perhaps even more upon the quality of its incoming
students. If the students' high school backgrounds are
inadequate, instructors will tend to adjust their course
material to these inadequacies. The inevitable result
will be that the courses will lose the depth and scope
implied in the catalogue "and faculty capabilities will
not be fulIqutlllzed. Any discussion of academic
standards, therefore, must be preceded by a statement
on admissibn requirements and student selection.'

The choice of a career, and the choice of a program

i

of studies necessary for its preparation, will depend on

many thlngs Aptitude, interest, values, and thé“f%fluence

[

of the home and hlgh school experience all have a bearlng
on career selection, and on success in the chosen field of'
» A :

work. Most research studies that attempt to predict college

o ST . .

success, however, use academic standards as criteria. Some
. ‘ ' 5 ‘ .

of these are discussed under Review of the Literature.

|
'

Writing on predigrion,'GleSér7(1960) discussed the

types of predlctlon prgblems, one of whlch is relevant here.
£

In selection, the alm is to obtaln a group of 1nd1v1duals
who%e average probability of sugcess is greater thqp that of

the typlcal applicant. On the other hand, Wselec%ing" a

Y v

group of students\for a spec1al program in the school 1is



reaily‘a claééification problem, and not a selection one,
because the students who are e;cludedlmust be provided for by
' Some other type of program. Probably, the greatest number of_;
prediction problems are subéumed under the heading of
classification, by which an individual is assigned to that.
catégory in which he best fits, or where he has the greatest
probability of success.

Although the Northern Alberta Institfite of Technology
does have categories for some oﬁ its téchnology‘programs,c
it doesinot'attempt to select stﬁdénts for a particdlar
program on the basis of their high school reéord. Any pérson
who has the necessary entrance requirements, and mékesg
applicétion before the qhota‘is filled, is accepted.

Information provided by this study could be useful -
when decisions have to be made on adﬁission requirements,

the heed for remedial work, and student counseling in the

high schools.

bt



'CHAPTER II , -
- :

) ) REVIEW OF 'THE LITERATURE

This study deals w1th the relatlonshlp between the
.hlgh school recopd and’ success in the Electronic Technology
program at.the Northern Alberta Inetltute of Technology. To
place the problem in perspective,la reglew of the literature
was made. This has»beenrdiVided into two parts. The first
considers the technical‘institute program; the second deale
- with various studles on the predlctlon of student achlevement“
The rev1ew is in summarlzed form except for those |
~parts thought to be espec1ally relevant to this study. A
rationale for the research design-is developed from the

>

review.

I. THE TECHNICAL INSTITUTE PROGRAM

: \ .
The Technical Institute Program A

The technical institute is a post-Secondary educational'
institution, designed primarily to develop qualified'engineer—
ing techhicians proficient in a selected field of'tech?ology.
In most cases, high school graduation'is a prerequisite and
the programevare completed in two acade@ic years (Graney, 1964).
; The institute obtains.its students from three main
source sraney, l;%4). The principal éource is the high

schodl, ithough high school counseling does not usually
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embhas;ze technical institute education. Some students come
from indﬁstry after a period of work éxpefiénce. ' Others come
frpm‘engineeriﬁg s¢hools begéuse oﬁ'failure or through

choice. ™ B

[y

The engineering technician graduating from a technology

program ha; a high level/df'knowledge and his marked ability
in méthematiés, ééience, and apb;ied technology permits him
to handle a‘wiae range of tasks within his technology as an
assistant to the engineex or scientist (Dobrovolony, 1960;
Emerson, 1962; Porter, 19645 U.S. Office‘of.Education, 1967).

Becauéé-the engineering technology program is based
ﬁbon'the knbwledge and use of fundamental concépts'ih mathe-
matics and science, it has long been recognized gﬁht a.sound
general‘ednéation, espegially'in language, mathe atics, and
science is a basic requirement for entry}into the program
(Unesco, 1952). 1Indeed, the U.S. Office of Education (1967)
- has stéted that the,academic‘reqﬁirements for entering a high
" quality technology prograﬁ are esséntially the same as fdrl
an engineéring deéree program. It ought tq be possible,
therefope,'to‘predict.the likely suécéés‘or failure of students
in an engineering gechnology program on the basis ofvtheir

high school récord. 3

Guidance and the Technical Institute Program

~

Henninger (1959) noted that the demand for engineering
technicians is increasing, but places at the institutes are

I
!
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no% always.filled. This may be due to hisunderstanding and
lack of knowledge about the nature and worth df‘technical
institute education. Employers, engineers, engineering
educators, high school teachers, and parents seem to have a .
misgonception of tﬂp roie'of the engineering technic&an, |
Graney (1964) stated that most high school téachers
and counselors are not well informed about the technical
institﬁte or industry. They tend to counsel the better
students to enter university and counsel the poorer ones to
accggpt the terminal vocatibnal programs in the high school.
Séhill and Arnold (1965) had probléms in locating
engineefing technicians for a stﬁdy of curricula content
becéuse, in'many cases, méhagement, personnel managers, and
chief engiheers did not know thé educational background of
their‘employees or the true role of the'fechﬁician. Schill
and Arnold (1965, p. 18) discovered tﬁét "To find out what
a technican does and what knowledges are rélated.to his job,
the,piace to go is to the empléyed technician."”
This.dearthaof understanding of the role and education
of the engineering\technician has been deplored. }Shippen
(1967) stated that students planning to take technical | >
education‘prograﬂs need‘realistic techﬁical’orientation to
aid them in making decisions, especiallyjif the? have
‘taken £hé academic route in high school. The purpose of

orientation is twofold. Firstly, it would prepare a student

 for the best possible choice of a technical program on the

b d
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basis of his aptitudes, interests, and information about
himself, and secondly, it would achieve’through testing a

more reliable indication of the student's mechanical and

. mental aptitudes in his choice of program.

porter (1964) and Schill and Arnold (1965) claimed
that tnej"academic streém" in the high school is preferable
to‘ihe~"technoloéical stream" and is more appropriate for
the basic education of the engineergng technician. If this,
in fact, is the case there ought to be a difference in
achievement in an engineering technology program according to
the type of high school ﬁreparation thnt a studént has under-
gone. Fufthérmore, a knowledge of the student's aptitude test
scores should help‘in the prediction of success in the program.

Apart from aptitude and the hiéhvschool record, there
are many factors that.influence é studen£'s success in college.
Smith (1965) showed that performance in collegé is affected
by the student's .interests, personélity, and socioecononic ,-
béckgiound. Others have shown that sex, college program,
size of high scEPOI (Knowles & Black, 1965), and age of the
student (Fleminé, 1955; Astin, 1971) will affect outcomes,
but often information on these factors is not available.

| Althoughiadhievement depends -on many thingé, it

shouid be possible to predict the success of . a student in
an,engineering~technology program on the basis of his high E

school record, his aptitude test scores, and the type of

high schoc.i preparation that he has.

EN
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., II. PREDICTION OF STUDENT ACHIEVEMENT

”

Data Commonly Used in Prediction .

The major student variables measured by testing are
achievement, aptituae, interest and personality. All may
be used in the prediction of future performance.

. Achievement tests,_eithér in the form of school
éxamination; or standardized tests, are designed to measure
‘how much one has accomplished as a résult of past education.
Standardized aptitude tests are designed to indicate the
potential éne,has for learning in the future. Standardized
interest and personality inventories measure certafh |
personal-social characteristics.

Most prediction studies are based upon achievement
test data obtained froﬁ standarized tests, the high school
record, or both. Aptitude tests arg&used to a muéh lesser
extent. Interest‘and personality @n&éntories-are used
mainly for guidénce when.making a tentative career choice.

As Mack (1963) stated, it is now common practice to
use multiple predictors and a épecific'ériteria of success .

in order to see what combination of predictors is best

suited for a particular situation.

Research Studies Using Standardized Tests

Smith and Adams (1966) noted that, although no test

can serve as a perfect predictor of academic achievement,
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standardized tests now serve a major role in American
college admissions. Almost invariably, they a;e achieve-
ment tests. Black (1959a), Knowles (1965), Butzow and °
Williéms (1967), and others question the predictive ability
6f some bf them. A re&iew of»the literature Zhowed.thisl
criticism to be justified.

- Prediction studies ﬂsing standaréized achievement
tests showed that the achievement test can have predictive
validity extending over several years of the college program
(Pickle, 1967). Often, however, it doesvnot‘predict with
sufficient accuracy to serve as a basis for college admis-
sions (Stone, 1965). In some cases, the correlation between
Standardizea test scores and performénce in a'college program
are so low that it must be concluded they measure two different
things (Roemer, 1965). X

- Studies thét related test scofes to thigh school
performance showed that the‘standardized test scores are
affected by the student's aspiratioﬁs'for higher education
T ;ﬂ(Gadzella & Bentall, 1966) ané the type of program he wishes
to enter (Obst, 1963). |

Sténdardized apéitude tests are used more often for
counseling than for pfgdiction.' This does not mean, hqwever,
that £hey cannot be.usgd for prediction. 1In féct, Carrol and

Fredériksen (1959) have explicitly recommended that the

Differential Aptitude Tests (DAT) be used for this purpose.

~
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Differential Aptitude Tests

TAE Differential Aptitude Tests are a multi-aptitude
battery of standardized tests worthy of special mention,
. . l\\ .
not only because of their wide acceptance, but because they

are administered to newly registerad students at’ the Northern

Alberta Institute of Technology, maiﬁ%y foy coupseling
. . ‘ I

. A AN ~

- |

~

The DAT tests were designed'%or graaes 8 to 12, but
' . . ,

can also be used for unjelected adults. .The battery contains
the following eight Suptests: .

1. VerbalsReasoning, A series of verbal analogies.intended
to mé%sﬂfe‘arcombination.of verbal‘ability and deductive

'~

reasoning.

2. Numer}cal Ability:w A géries of relatively si?ple numeri-
cal problems that give a measufe of mental compﬁtational
skill.

3. Abstract Réasoning. A ﬁonverbal measure of reasoning
ability based on selecting a-fifth abstract figurj that
logically follows four others. |

4. Mechanical Reaspning. Measures an ;nderstanding of
physicél principles through the use of drawings.

5. Space Relationsf Measures the ability to visualize
objects by relatiﬂg surface developments to their solid

/

6. Clerical Speed and Accuracy. Measures speed and

figures.

accuracy of responses to letter and number combindtions.
. : ._ \



u ST .
7. Language Usage. Part 1 is a spellihg'teet: L l
8. Language Usage. Part 2 is a test in‘grammar; éuﬁetuatioﬁé
and word usage. | ) ,' .
‘carrol and Frederlksen (1959) separately rev%fwed tHej‘:
Differential Aptitude Tests‘and agreed on several_lmpqrtant -
points. - They‘found the oVerlap of abilities.measuted by the
subtests somewhat disturbing and questioned if the-batte:y
was truly differential. Ffedérikseﬁ‘étated that the best
three predictore for success in all of.the four study areas
- of Engf%fﬁ, mathematics, science and social etudies were |
Verbal Reasoning, Numerical Abilit;, and the sentence part of
Languaqe/Zsege. Both'reviewers noted that the QAT authors.
strongly recommend the practice of counselingﬁfrom.profiles;
in other words, .the use of c}inical prediétion: The ieviewers
recommended the employment of Statist;eal hethods,‘at least-
for local situations, to discover hoy, best to combine’the
scores so that statistical prediction can be maae’from pre-
diction equatlons Carrol completed his crlthuévby statlng
that the DAT tests were the best avallable foundatlon battery
for~measuring the chief intellectual ablllt;es apd learned
skills of the hlgh school student.
If DAT scores are to be used in predlctlon, two of the

most useful subtests are Verbal Reasonlngsand Numerlal Ab}llty-

(Carrql & Frederiksen, 1959; Price, 197f).
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Research Studies Using the High School Record

Most prediction stuéies attempt to relate standard-:
’\\12e§ achievement tésts and/or'the‘high schogl record to the
college freshman grade-point average. In cases where
standardized tests and the high school record have been used
jointly, the high schqol record was found to be as good as,
or better thAn, the standardized'testsAin predicting success
~in college (Doppelt & Stuit, 1953; Black, 1959a; Knowles,
1965; Lunneborg & Lunneborg, 1967; Fleming, 1962; Astin,
1971) . . - .

'Studies using the high scool record as a predictor
of successlin collegé showed: | |

In some cases, the high school average was the best
single predictor for success in the freshman ye%r (Fléming,
-1955; Mowa£ & Rass, 1962; Mack,'1963; Lunneborg & Lunneborg,
1967; Astin, 1971).° In other cases, the high séhool course
marks weré the best discriminators (Black, 1959b; Kﬁowles,u
1965) . 6 |

For Engineering, high schoql course marks in mathe- )
matics and science were better;predictors of suécess than .the
high échool average (Flemihg, 1962; Jenkins & Prentice, 1968).

A freshman's grade point average éah be predicted
with moderate accuracy from a knowledge of his average grade
in high school, and to a‘iesser extent, from colle§e admis-
sion tests. Prediction beyond the‘first yéar iﬁ cqilege can

be made with only a low degree of accuracy when based on the

“J
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high school record and standardized tests (Mowat, 1966;
Astin, 1971).

Younger students who entered college immediately
after high school dld better than older studentsi(Fleming}
1955). For a given ability, the successful student was
young, had good study habits, and attended -a highly selective

college (Astin, 1971).

LS

Conclusions

1

Most prediction studies deal with success inﬁthe
college freshman year, measured by the grade—point average..
4Few go beyond thé freshman year and few consider the
engineering-based program at an institute of teehnology.
Findings from existing studies, however, can serve as‘a"basis
for predlctlng the success of. students in the'Electronic
Technology'program at the Northern Alberta Institute of
Technology. .

’ Of particular interest is the.uork of Black.(l959a,
1959b), Fleming (1962), and Jenkins & Prentice (1968); Black
has studled)the Alberta high school graduate S record and its
Arelatlon to success in dlfferent faculties at the Unlver51ty
of Alberta. The others have studled ti.c requlrements for
success in Schools.of Engineering. Their work is of interest
because thenpreSent‘study is coneerned.with predicting the
success of Alberta higb school graduates in a teahnology-

program closely related to engineering.

A
“



From a review of the literature on prediction it
seemed reasonable to use the high school average, and the
Mathematics and Physics marks (in addition to two DAT scores)

as the prediétor variables because of the engineering nature

)

/ ) . ‘
of the Electronic.Technology program and because of the, .

entrance requirémehts for this program: The Eléctroniq
graduatipg average was chosen as ﬁhe criterion variable
because the study was‘éoncerned with success,:ﬁbt in the
first year, but in the program as a whole. The sample was
restricted to students who entered the programidirectly from

high school in order to eliminate the effects of maturity

and work experience.



CHAPTER III

~

f ,/
STRUCTUﬂE OF THE INVESTIGATIQ&

This sfudy sought a relationship hétween the high
school record and‘success in the Electronic Technology pro-
' gram at the Northern Alberta'Instituté of %ecﬁnology.

The §tudy was divided into“thfee parts, described ‘as
Part I. Prediction, Part II. Cross-Validation, and Part III.
Discrimination. ;Part I established a set of preéiction
equations'based on the high scﬁodl record aﬁd aptitude test
scores. In Part 11, the.prédiction equatioqs were cross-
validated agains£ a second subsample. Part III studied tﬁe»
“influence of the kind éf high school preparation'onlsucéess .
in the techﬁolody program.

| The structure of the investigation is given bei0w,'

. It describes the §opulationamd sariple, the méthod of analysis

.for each part of the study, and the statistical data used.

I. POPULATION AND SAMPLE

AN
T~

‘ The population was all students who applied, or who
will apply, for entrance to the NAITvElectronicvTechnology'
?rogram from the year i968*onwards. The samplé was made up
ffom those students who completed the program in the years

1970, 1971, and 1972. It included all studénts who- entered
the pyégram directly from high schdpl or from pretechnoldgy;

/ -

/ 20
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provided their high school record was known. It excl&déd;,
transfer students and thosé with one 'or more years of work
experience. \ : | | |

Of the 174 students making up the sample 48 had come .
from preteéhnology; 29 from the vocatiénél, and 97 from the
academic high.school programs. Of these, 27 pretecﬁnology,
25 vocatisn;l, and,91'academic students,.had written the DAT
testé. | A |

The sample was randomly divided into two subsaﬁples
having the same representation of pretechnology, vocational,’

and a;ademic students‘in\éach.. The first (standardizing)
subsaﬁple was used ‘to eStaBliéh é set of prediction equations.
'The second (cross-validation) sﬁbsample was used to check ‘
‘them. | ’
The standarizing and cross—vaiidétion.subsaﬁples
‘were each subdivided into pretechnology, vocatiénal, and
academic subsamples. These in tu?n were furthef subdivided
according to whether or not the student had written the DAT
tests."
ThUs, there was one set of subsamplés conlaining all
students makiné up the sample. »This Set was used in‘thé th:ee;
. predictor. study. Another set, containing all students ekcept
those}ﬁithout.DAT scdres; was used in the five—predictorx
study. |
For the discrimination part of the study, the‘saméle'

as a whole was divided .into pretechnology, vocational and
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academic subsamples.

Details of the sample and its. subsamples are given

§

The student's high school record was obtained from

in Table I.

his application form seeking entrence to the Electronic
Technology program, his DAT scores from the Counseling Depert—
ment, and his technology graduatihg average from the Elec-
tronics Department at the Northern Alberta Institute of
Technology. '

; ' ,
II. METHOD OF ANALYSIS

t

‘Part I. Prediction | ‘ ' o ~—

The fiﬁe predictor variables were the high school
scores in Mathematics, Phy51cs, and average, and the scores
in Numerical Ablllty and Verbal Reasoning from the. Differential
Aptitude Test battery The criterion variable was the Elec-
tronic Technology graduating average.

| In all, a total of eight prediction equations were
found uSing stepwise multiple regression and: employing the
MULR@ 6 Computer Program déveloped by the Division of
Educational Research at the University'of Alberta. One set
- of four equations used the three predictors from the high
school‘record. The_other set used alljfive‘predictors to
see if prediction could be improves\hy the inclusion of DAT
scores. | |

Statistical data‘leading to the prediction equations
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were the means, standard deviations and a correlation matrix
for the predictors and criterion, an analysis of variance

table, and regression weights.

Part II. Cross-validation - .

,Prediétion equations from Part I were appiied to the
cross—falidationlpretechnblogy} vocational, and academic
subsamples thus allowiﬂg tablesjof observed and prgdiéted
technolbgy gradﬁating averages.tovbe‘brepargd. From these,
the mean observed and predicted scores for each subsample
and for the chss{validation subsample as a whole were found.
‘The correlation bétween each pair of mean observed and pre-
dictéd scores was festeaffor éignificance, with the proba-

bility.level set at .05, by means of a t-test.

-

Part III. bisorimination

In the diécfimination parf of theistudy, the means
~and Standarq deviations of the observed technology é?aduating
,average were found erithe sample and its pretechnology(
vocational; and academic subsa?ples. A chi-square test.was
uséd to check the hémogeneity of variance and a One~wayv
analysié of variance was used to test fo: significance with

the probability level set at .05 in both cases.

~

-



CHAPTER IV
RESULTS OF THE STATISTICAL ANALYSIS

This predictioh study, and the statistical analysis
tha£ supports i;, is invthree'parts. Pért I. Predictian
developed a set of prediction equatidns, Part II. Ccross-
4Validation chééked them for accufacy,'and Part III.H Dis-
crimination studied the influence of'the typé.of high school
preparation on success in the technology program.

Developmentmof the prediction equ '»ns are shown in
Tables II to-x, their cross-validation in Tat s XI td& XIV,

and the results of the discrimination part ¢f the study in

Table XV. '
Student records used in’this investigation ar= given
in the Aépendix. Data for tﬁe standardizing subsample used
in- prediction are given in,Table XVI t6 XVIII, and data for
thélcroqs—Validation iubsample in Tables XIX to XXIiI; The

-two subsamples were combined to form the sample in the dis-

crimination part of the study.
~I. PREDICTION

A set of'three—predictor equations was obtained for
the standardizing subsample as a whole and for its pretech-
nology, vocational, and academic subsamples. The . three

predictor variables\were.the'écoies in high school

25
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" Mathematics, Physics, and average. The criterion variable
was the Electronic Technology graduating average.

In an attembt to improve ‘prediction with thé,use of
standardized tests, a similar set of five-predictor equations
was found by including DAT-Numerical Ability and Vprbal'

y%easoning scores as predictor variables.

Steps leading to the prediction equations follow.

Means and Standard ‘Deviations

[y

T?ble II showé the means and standard deviations of
the three predictof.variables, high.SChéol Mathematics,
Physics, and average, and the criterion variéble? Electronic
Technology graduating average, for the standardizing'subsample.r
Table IIT shows similar data after adding.DAT—Numerical
Ability and Verbal Reaéoning as‘égedictor,variables.

Sixteen subjects, mainly pretechnélogy students, did
not write the Differehtial Aétitude tests, although ali
students are supposed to do so. Their records were deleted
in the five-predictor study and, in cqnéequence;the total
number of obse:vatibns fell from 89 to 73 after adding the:
DAT scores. Aftef\dele;ing pretechnology students withgut
DAT scores, the pfétéchnology means of highvschool Mathema-

tics, Physics and average, and of the technology graduating

average, increased.
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Intercorrelations | (

‘Table IV shows the in£ercorre1ations|of the three
predictor variables, high school Mathematics, Physics and
average and the criterion variable, teéhnology graduating
évgrage, for the,standardizing subsample. Miniﬁum correlation
coefficients required for significance at ﬁhe .05 level were
.34 for pretechnology, -44 for_vocatioﬁal, ;24 for academic,
and .18 for the total. ”

There were high correlations between thé’three
predictor vériables representing the high school record,
especially 5e£ween.high.school Mathematics and averagé, for
Which correlation coefficients ranged from .558 for vocationai'
stﬁdents to .838 for academic students. The higﬁ correlatians :

]
between the predictor variables indicated they were measuring

much the same thing.
There were smaller correlations between the predictors

| l
and the technology graduating average. Although not- all were

signifiqagt at the' .05 level, they were high ehough to indi-
cate that a pésitive relétionship existed bétween the high‘
schoo; record and success in the Electrornic Technology pro-
- gram. The best siﬁglé.predictor for successywas the high
school avé;age with correlation céefficients'ranging from

.360 for vocational students to .445 for pretechnolbgy.

students.
[ 3

Table V shows the intercorrelations of the five

predictof variables, including DAT-Numerical Ability and
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; TABLE IV~
~.

\\fFTERCORRELATIONS OF THREE PREDICTOR VARIABLES"

AND OF THE CRITERION,'GRADUATING AVERAGE

=T

Predictbr - High High Criterion

Variables ‘ . School School Graduating
v : Physics Average Average

Pretechnology (N = 25)

High School Mathematics .700* .741* .272
High School Physics : .665% .442%
High School Average : ‘ . .445%
Vocational (N =‘15) A .
High School Mathematics .395 - > .558%  ,239
- High School Physics- L767% - o192
High School Average © 360
Academic_(N = 49) . .
High School Mathematics .532%* ~.838% 77 s _395%
High School Physics <744%* .218
High School Average ) _ \\.395*
Total (N = 89) ‘
High School Mathematics .563% 1. .750% .334%
High School Physics ’ .739* .261*
High School Average .366%

*Significant at the .05 level

»
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Verbal Reasoning, and the criterion variable) technology
graduating average. In this case, minimum correla@ion

coefficients requ”féd\;or significance at the .05 level were

.46 “»r pretechnold 4,4&~for vocational, .25 for academic,

and .20 for the ﬁot i.

Correlations between components of the high school
record were higher than wheh only three'predicto:s Qere-used.
Again, in general, the highest correlations were betweenfhigh
school Mathematics and average where Qalues of the correlation
coefficient *ranged from .571 for vocational students to .879
for pretechnology students. Correlations between combonents of
the high school recofd andvthe,technology graduating average
“also increased. For example, for.pretechnology students the
ézrrelation coefficient betweenlhigh school Mathematics and
the technblogyvgraduating average increased from .272 to .635.

| For voaational and écademic‘students and five pre-
diétorivariables, the be#t single predictor.for~success in
the technolééy program was the high school averagé with
correlation coefficients of .384 and .422, reséectively.
For pretechnology students and the sténdardizing sﬁbsample

as'a whole, the best single predictor was high school

Mathematics with correlation coefficients of .635 and .411.

Analysis of Variance ‘

The analysis Qf‘variance,tested the hypothesis that

the means of all the variables are equal. If the test proved



33

significant, it meant there was a significant difference '
between any two of the variables used, but a further test
would be needed to find out which two. Ideally there should
be diﬁferences between the‘predictot yariables if each is to
make an independentvcontribution to prediction, but there
should be no difference between each predictor and the

criterion variable.

Table VI shows that, for the three predictor variables .
and the criterion, there were significant differences at the
-05 level between the means for the academic and total sub-
samples. Table VII shows ,that, for tne five predictor
variables and the crlterlon, there was a 31gn1f1cant dlffernce
only for the subsample as a whole.

Percent of Variance Accounted For

~

Table VIII lists the percents of variance accounted
for, the multiple correlation coeffieients; and the standard
errors of predicted score derived from the analy51s of

variance tables for the standarlzlng subsamples and their
J

‘three subsamples.

With three predictor Variables, the values of the
percent of variance acgounted for were small, ranging from
14.22% for the standardizing subsample as a whole to 26l93%
for the pretechnolegy students. The‘corresponding.multiple

correlation coeff1c1ents ranged from .378 to .518 The small

values of the percent of variance accounted for 1nd1cated
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that other faqtors besides.ihe pxedictor'vatiables were |
.affecting th student's tecﬁnology graduating average.

s« - The percent of variance .accounted for increased with
the use of_the1five predictor variables, justifying’theA'
inclusion of DAT scores as predictors. Fef example, the value
for the total subsample increased. from 14 22% . to 19 7%. The
range was from 19. 62% for academlc students to 47.36% for
pretechnology students with multlple.correlatlon coeff1c1en£s
from .443 to .687. The standard errors of predicted score
decreased, except for bretechnology studeets where the Value

increased from 10.35 to 12.49. ' :

Prediction Equations

. Table IX gives the Beta weights and constants for
the three-predictor equations. Table X.gives the correspon-
ding values for ¥££’five—predictor equations.

) II. CROSS-VALIDATION

<

Cross-Validdtion

The predictioh’equationsedeseioped3in'Part I were
applied to a cross—ﬁalidation subsample. ‘The results are
shown in Tables XI to XIII in which the observed and predicted
scores are those of the Electronic- Technology graduatlng .
’average. Two predlcteé scores were obtained for each subject
ﬁsing the three—predlctor equat}ons from Table IX, and two
predicted seores were found using the five—predicﬁor equé%iqns
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from Table X. :

Correlations Between Observed and Predicted Scores

!

Table XIV shéws the analysis of thes cross validetion-f
in which the means and standard deviations for the observed,-
and predicted scores, the eorrelation Cﬂefficientsj t-values,
ana probability levels are given.

In general; the means and standard devietiOns of the
" observed scores for the.cross—validation‘sﬁbse%ple were less
than for the standardizing subsample given in Tables II and
III, especially for pretechnology and vecatioﬁel students,
For example, with thfee.bredictors, pretechnolog;'studeﬂts.
in ﬁhe'cross—validation subsample had'é mean teehqoldgy
‘graéuating average of 59.9 with a standard deviation ;f %.l3.ﬁ
The corresponding values in the standatdizing subsampleAwere

0

63.5 and. 11.32. . . - -
: o

Correlations between observed'and predicted gcoges
were small. Fernthe set of three—b:edietqr'equationsi values -
of'the_eorrelatien coefficient renged from ll?é for academic
students to .532‘for pretechnology studentél For the five-

;

predictor equations, the range was from -.178 for vocational
_stﬁdehts to .343 for pretechnology stu&ents; However, the
t-test showed there was no significant difference between |
the means of the observed and predicted scores, except in

two cases. There were significant differences at the .05

level when the fhree—predictor equations‘were applied to the

v .
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pretechnology subsample and to the cross-validation subsample
as a whole. z | |

The first hypothesis stated that it will not be
possible to predict the graduating averaée in the Electronic
Technology program on the basis of high school M&#hematiCs,
Physics, énd average. This hypothesis cannot be rejected fsr'
the pretechnology students and the subsample as a whole, but
is rejected for the vocational and academic students. .

The secona hypothesis.stated'that-prediction will not
be improved iﬁ_standardiéed test scores in Numerical Ability
and VerbalaReasoning, a§ well as the highlschooi record,lére
used as predictors. | |

The computer pfogram for the stepwise regrgﬁsfbh was
" designed to add or delete predictor variables at the .05

level of significance. Neither of the two DAT scores was

deleted in the five-prédictor equations, indicating that they

made aksignifiéant contribution to 'edicﬁion. Téble'VIiI
alsovshows that oﬁ adding the DAT scoes the pércént of
variance accounted for iﬁcréa§ed from 14.22% to 19.7% for
the standardizing subsample as a whole And from 26.93% to
.47.36% for prétechnolégy Stuaents with correspohding
increases in the multiple correlatibn co fficients. A
further inéicétion of iﬁprovement in predi tiQn‘is given
in Table XIV which shows that with fiv =+ ¢
probability values of t were higher than the'do

values with three predictors. The higher pro&abi j
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of t indicated that the predicted and observed cores were
more nearly alike than when only three predictors were used.

For these reasons, the second hypothesis is rejeéted.

-

ITI. DISCRIMINATION

’

To study the influénce of the'type of higé_school
preparation on thé Electrohic‘Technoldgy‘graduating average,
the means aﬁd standard deviaﬁions of the observed téchnology
graduating average were detérmined for the pretechnology,
vocational,-éhd academic students férming the‘sample. The
results are shown in Table XV. |

A chi-square homogeneity of'variance éest was applied
to see if the variances for'ﬁhe three subsamples were equal.
The probability level was..~204, and thUS‘i£ wag concluded
that the variances were eéual, ihdicating that the three
subsamples came from the same sample. |

. The méan,graduatiﬁg‘averaqes were 61.8, 63.2, and
65.8% for the pretechnology, vocational, and academic ‘sub-
groups, fespectively, but an analysis of vafiénce teét showed
that the differences in the scores were nbt significant at
the .05 1eve1.» ) N o _

‘The .third hypothesis stated that it will not be
bossible to discriminate between the suitability of the three
types of higH‘schoql‘prgparatipn'that éerve as admission
requirements for the Electroﬁic‘TeghnologY'pfbgram:d Qq;pq;vu
significant difference was found 1n the means'df tﬁe gfadu?ﬁa

ating average, this hypothesis cannot be‘rejedéed.



TABLE XV

MEANS AND STANDARD DEVIATIONS OF THE OBSERVED

TECHNOLOGY GRADUATING AVERAGE FOR

THE SAMPLE
Subsample N . Mean Standard Deviation
Pretechnology 48 61.8 10.47
Vocational 29 63.2 7.73
Academic 97 - 65.8 9.99
174 64.3 9.88.

Total

Chi-Square Homogeneity Test:

Analysis of Variance Test:

Probability

Rrobability'=

.204

. 055

48



CHAPTER V
'SUMMARY, DISCUSSION, AND RECOMMENDATIONS
I. SUMMARY OF THE RESULTS

. This study sought to relate the high school record
and\gtandardized aptitude test scores to success in the
Electronic Technology program at the Ndrthern Alberta Insti-
tute of Technology In particnlar, it considered the adniis-
51on requlrements for the program and thelr 1nfluence on
three kinds of enterlng student. FlndlngS'from a study of
this type could be useful when decisions have to be made on
adm1551on requlrements, the need for remedial work, and
student counseling 1n-the hlgh school. |

The study'is in three parts. Part I.’ Predictionq \
bestablished a set of predictionrequations, Part II. Cross- = |
Validation checked them for accuracy, and Part III. Discrim-
ination studied the 1nfluence of the type of high school
preparatlon on success in the.Efectronic Technolegy program.

'Results of the study showed that::

1. It was possible to'predict'the graduating average'
of vocational and academic students in the Electronic Tech- e
nology‘program on the basis of their hidh scnool record -
alone, ae reéresented by high school Matnematdcs, Physics andl

average, but it was not possible to make predictions for

pretechnology students or for students in general on this

-~ . 49
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basis.

| 2f Prediction was improved when standardized test
scores in Numerical Ability and Verbal Reasoning, as well as
the high school record, were uSed‘as’predictor variables.
It was p0551ble to predlct the graduatlng average of pre-
'technology, ‘vocational, and academlc students 1n the program
either separately or jOlntly w1th the use of approprlate
five- -predictor equations. ' ' ' L
! 3. It was..not possible to dtsctiminate between the 0
suitability'of the three types of‘high school preparation
that serve as admission requirements for th Electronic
Technoiogy program. Althouéh the pretechnology, vocational,-«
and academip students had mean technology\graduating aﬁerages

of 61.8, 63.2, and 65.8% respectiyely, the differences were

- not significant at the .05 level.

H

II. DISCUSSION

Certain assumptions were made in this Study ‘Among
them was the uniformity in marklng throughout the- hlgh schools
and for_dlfferent programs. Table I1, for example, shows
that the mean high school marks for Mathematics, Physics,
and average for'preteohnology students were higher than for
~academic Stodents, but the aoademic students obtained a
slightly higher technology‘graduatina averaoe. This would

«

suggest-"that uniform marking did not exist in the high schools.

It is. because high school grades often lack a high degree‘oﬁ

»
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comparability that standardized tesfs are used es‘eupple—
- mentary criteria of performance. In the present study, the
use of two scores from the standa}dized DAT tests improved
predictipn. o o
| Correlation coefficients ie'Tables IV and V ehOWed~
’that selected components of the high school recerd, especi-
ally Mathemetics and the h;gheschool average, were sighifi—
cantly related to success in the program, but neither oflthe
DAT scores were. The‘DAT scores did contribute to predic-
tion, however,,when'used with other predietors since they
were not deleted from the prediction equations at the .05
level of significance. .

Wurfel (1969) showed that of all -the Subtests of the
DAT battery, when used separateiy; only Numerical Abilitf
- had somenpredictive ?owerlin'predicting success in the
Electfonic Technology'program at NAIT. Price (1971) fbund
.that it was not bossible to predict the success of st-;udentsj
.in a technology program on the basis of DAT scores aione.‘
The present study showed that selected DAT scores, when used
with other'predictors,.can have valﬁe.in prediction.

Similarly, components of the high school record for
vocational students were not siénificahtly reléted to the
greduating average-until combined in a prediction equation.

.The generally high cqrfelation coefficients between

components of the high school record showed that they were

 measuring much the sdme quantity. Further evidence of this

h
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is given ih the Analysis of Variance Tables VI and:VII which
show that in most cases there was no significant difference
be tween any‘of the vériables used; It also explains the small
'percent‘of variance accounted fo; in Table VIII.

| If this study had beeh concerned with finding the
‘best combination of predictors, the high correlation |
coefficients between high school Mathematics, Phy;ics, and
average would,indicateva pbq; selection of prédictors"
However, -this study dealt primarily with ‘the relationship
between admission requirements and success in the progrém,
. and thus the preéictors-ﬁere already established. .
Perhaps tﬁe relationship between academic studies id

.high sChool andVéuccess %n the Eiectronic Technology program'
is recognized by students.  In this study there were 48
pretechnology, 29 vécational, and 97 écademic.students.

Of the eight prediction‘eq@ations developed, six were
* found té bgléccurate, giving no significant differenqe
between dbserVea and.predictéd_scofes at the .05 level.
Table XIV  shows .that in terms of thvtia probabilitj} of t, the
gwo best equations were the fiye—prediétor equations for the
vocational and academic students. The résults for vocationalx
students are Su;ﬁriéiné.. As stated earlier, Table V showed
that fofvﬁhe voc =ional students no single prédictor-was
.significantly reléted to success in the technology program,

but when combined to form a prediction equation; they were

able to predict with considerable accuracy.



The two prediction equations that did not pass the
requirements of cross—validation were the three~predictor
‘equatlons for the pretechnology etucents and for the mtmamﬂe
as a whole. A t- -test showed that the dlfferences in the
means of’ the graduatlng average for the pretechnology students
used in prediction and cross—valldatlon were not significant,
1nd1cat1ng they came from the same subsample. The same

results were obtalned for the subsample as a whole, thus the

¢

failure oﬁ the two prediction equations was not because the

prediction and cross—validation subsrmples were different.
In the predlctlon subsample there were 14 pretech-

nology students who wrote the DAT tests and 11 who did not.

ki

The. correspondlng numbers in the cross—valldatlon subsample_‘
were 13 and 10. It is suspected that the dlfferences in thé
records between pretechnology students who wrote and those

who did not write the DAT tests were -he reason the two
‘hequations were'not validated, although no tests Were made tQ
-see if the dlfferences were 51gn1f1cant.

All students w1tF a complete high school record were
included ln the three—predlctor study, whether they had .
written the DAT tests or not;on the assumption that prediction
would be‘}mproved with the use of large humbers. The results ﬁf
now indicate that a better study would have resulted if ohly

those students who had written the DAT tests were 1ncluded

in -both the three predlctor and five-predictor parts of

~ this work.
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Tables II and III, as»weli as Tables XXIT and XXIIT
in the Appendix, show there was all-round improvement in the
performance of pretechhology students when the records of
those without DAT scores were deleted; This suggests that
ppetechnology stuaents wifhout.DAT scores are students who
ﬁry to avoid formal evalu;tion where possible.

' ‘This study showed that admiésion to the Electronic
Technologf program isurightly based on the completion of the
high school diploma.or'its equivalent, with a Specified
standing in Mathematics and Science. The type of high schodl
preparatlon is not 51gn1f1canf

Lee (1974) conducted a study on Electronic Technology
studen£S<at the Northern Alberta Institute of Technology that
was similar to this but differed from it in several\impor:
tant respects. His studvaas COncernedAwifh)%he influence;

- of high school Electronics and Electricity on performance

in each of théltwp years of the technology program, the
‘determination bf'the best sihgle predictdr for suécéss in
each of the two years, and the establishment“of predictidn
equations for each year using the bést combination: of p;édic-
tor variables from the high school record$#and the two bAT
'tests. Lee did nét,cfoss~validate his equations nor did he
specifically differehtiate Between the three Wypes of Hﬁg%x N

schooirpreparationg
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III. RECOMMENDATIONS

Unlike most, this prediction study did not attempt
to flnd the best set of predlctors for success, - but used

data from the high school record representlng the adm1531on//
requirements to the technology program, and data from a |
standardizedvaptitude'test-administered by the Counseling
Department at NAIT.

It is recommended that any study directed to finding

the best combination of ‘independent predictors for success

s -may not

provide a usefuiumeans of prediction, they can be useful

when employed with other predictors. T
- 3. %o‘ensure accuracy in the results, only those
students with a complete record should be 1ncluded in the

, study. | o |

// Although this study showed that it is possible to

predlct the success of students in this program on the basis
of the high school record and DAT scores, other factors are

'1nvolved. This was 1nd1cated by the relatlvely low percent -

of'variance_acCounted for. It is rﬁcommended that a study

be made to determine what these other factors are,

!
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particularly those relating to the students' attitudes and

[ 4

.personality.
v"This,study considered only those students who suc-
ceeded in the program. It is recommended that an alternative
study consider the students who did not succeed and, in ’
particular, eXamine the attrition rates of pretechnology,
roationai, and academic studeﬁts‘iﬁ this program.
'F%nally, it is recommended that thoée'associated
with admissions, remedial work, and high SChOOi counseling
recognize the importahce of high school Mathematics as a

predictor of success in this program.

r
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