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ABSTRACT

4 o

Th&s stddx was undert;kén to inveétigate the pfediction of
#cadenic success af students“in the two year.ﬁlectronic-Technqlogy
prpgram at the Northern Alberta Instltute of Ieohroloqy |

[ .

The: sample~con51sted of those students (14() -who - had rompleted
the two year Electronlc Iechﬁology Program at thp Northern A]borta ¢
]nstltutc of" lc(hnoloqy during the perlod May, 1972 to Muy, 1973 and
for whom D. A. T“ Subtest (VR + NA) and- hlgh school marko were avallable.

Sfat)stlcal analy51s of thls study included the analy51s of
cavariance technique w1th scholastic aptltuée as the éovarldte. Aﬁhieﬁe—
merft represented by the flnal marks in the NAIT Electronic Technology
’ Program was consxdered for each of four groups: (A) Students without
high school eléetricity { N 94) B) Students with thirty-five credits
of high school electricity (N=21); (€) Studénés with five to twenty;
credits of high school olect?icity (N=31); (D) Students with ten t6
twenty urodiﬁs of high school electricity tN:20). 1 | " ; _
The stepwise multiple regfession technique was used»to‘Hetéré |
mine “the be;t predictors of first and-second year Electronics final
mark's based Ah'the:followinq D.A.T. Subtest and high school subjects:
Electricity i2:(or Electronics 10), Electricity (of-Electronics) 22,
Electricity~(or'Electronics) 32, English 30, Malhematics Averaqge,
501enge Average and Dppartmental Average were used as predictors.

!

Three dlfferent analyses were made w1th dlfferen( sets of

predictors.

The results of the anélysis of covariance indicated that students

# PR :
iv AR



with two br more cod;éeqvoi elvotriclty ingtruction rn nigh schood
achieved significantly higher marks i the first.year elqctronicg fi)
than,;&udents whb had not reccived ‘Uth instruction. Hnwever upon
completlon of the program au the end ot fhe second year, no |

W .

dliference in Electronlro dbhlPVPtht waes found betwann stodent

;_ .

had prlor 1nstruct10n in electr1c1ty and th059 who hud ne AH‘IIu(flrr

Aa in electr1c1ty prlor to enterlnq the N, A.I T. Electronjcv Prryrmn
When all predlctors except Electr1c1ty 12 or Electronics 10 were
included as predlctors for the stepw1 e multlple regrp sion analysis
(N= 19), D A. T. Subtest and Departmental Average were selected as the
two best predictors. For these students 60 90 percent of variancé wWas
accounted for when predlctlng achievement at the end of the first year
of the program and 60.57 percent at the end of the second year With:
all predlctors except Electricity (or Electronlcs) 22 and 32 (N=21),
Mathematrcs Averagé wasg selected as the best predictor. For these
students 52.99 percent,of variance was account®d fpr when predicting
achievement at:the end of the firstvyaar.of the program ana 38. 69
percent atvthe énd of‘the'second year.' Wirh all predictors ekdept
high school electricity instrdction (N=82),'Departmenta1 AQerage way
selected gs the besr‘predictor. For these stuéents 30. 25 percent of
‘variance was accounted for when predlctlng achlevement at the ‘eng ol
the first year of the program and 30. 83 perce:; at th@ end of the';/,ﬁﬂ
- second year. ‘ ) : T

7
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CHAPTER 1

"INTRODUCTION

?

Concern with the prediction of academic success of studepts ip
- . . ) )
post-secondary programs of study has increased during recent years

(Macbonald, 1970, p. 6). The value of such prediction, even if

L ® , |
present knowledge cannot guarantee that correct determinations can be

"made with a high degree of consistency, clearly lies in the additional

help it may give a student in deciding which program of study to pursue.
No doubt, "in makihg such décisions, the student has traditiQnally been

guided by aavice:from parents, friendé-and counsellors, as well as by

printed information. Still, it canncot be denieq that the greater the

degree of relevarnt information possessed by the student, the greater the

potential for good decision-méking. Bloom (1961, pp} v—Qi) has illus~
trated the argument rather wel] as followss .

If he chooses a course, a college, and a curriculum that fulfill
his needs and challenge but do not overtax his capabilities he is
liable to gain much from higher education. If he chooses a colle =
and program with requirements far above his possibility of attai -
ment, he .will suffqr the frustration and loss of time anq
opportunity consequent on failure. . . .The matter of choice is
not just the student's concern. . .colleges that accept students
who fail suffer great losses in utilization of faculty and other
re'sources.

* oo

STATEMENT OF THE PROBLEM

According to the information from Mr. S. M. Checkley (1974)
Head of Student»Cohnselling Center, the Northern Alberta Institute
of Technology (&.A.I.T.) dbés not have adequate means of predicting
success or failure in'the Two-year Electronic Technology Program.

1



The purpose of this study is to answer the foilowfng_general
, - '
guestions:

1. po students who have recgived one or more courses Of electricity
iﬁstructiﬁh in high ;chool achieve higher weighted'average scores at thf
end of the first and second year of the N.A.I.T. Tﬁo year Electronic’
fechnology program than stddents who havg not repe;ved any high schéol
electricity instruction? =
2. Erdm among ; number of gggh schéﬁl diploma subjects, which are
the best predictors of higher weightéé average scores at the end of the
first énd second y;ar Af the N:A.I.T. Two year Electroric Technology
proéramé_ From these findings itfis proposed té.develop'equations for
predictihg success of applicants té the N.A.I.T. Two year Eiectronic:

Technology Pfogram.
" SIGNIFICANGE OF THE STUDY

This study will provide estimates of N.A.I.I. first and second
year final scores in the Iwé year Eléctronic Technology program with
'selected secondary échobi subjects_as predictors.'xlt.has been sﬁown
that gradeé in secondary school are effective'predictbrs:of success in
.fhe freshman yeér af college. . Howevef very little work has been done
to date regarding the predictive vqlidity~of‘high school g;ﬁdes'fcr'
technology programs. Almost all studies prg;ict academic performance a?
only one point in time. For example, most reséarch on college perfor-
mance 1s concerned With the prediction of grades in the freshman year.
This report attempts to rectify fhiSFOMissionﬁand providé information

hd ) . )
regarding the consistency of performance. and the degree to which it is

4 &

predictable over a pe&ﬁod of more than one_yeér; an area which Lavin
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(1965, p. 58) points up as one requiring furtuer study.

HYPOTHESES }: ‘
3

THe hypotheses are divided into two sectionss Part I includes
those hypotheses relating to the achievement. of Electronic Technology
students with or without prior electr1c1ty 1nstruct10n. Part 11

includes those hypotheses pertaining .to thquelection of predictors of.

b

sSuUccess of Electrondc Techhology “students. ~ = -~~~ - " = o

-

Part 1

The design of part I of the study is shown in Figure 1 p. 5. In.:

6rder fo.increase the precision of the study a statistical treatment
is applied to the Electron1cs final marks to adJust the initial
differences in the data. This is known as the adjusted Electronlcs
final marks. |

The rationale for the hypotheses stated on page 6is to flnd outs

whether students who took hlgh school electr101ty courses achleved

- higher scores in N. A.I T. Electronlcs f1na1 marks than students

1

who had no high sohool electr1c1ty 1nstruct10n._

In order to achxeve such a goal, a test to measure the dlffer-
ences between means of the adJusted ElectronlcS final marks of students
in Groups A, B, C and D was requ1red. Six differences were required
in accordance with the i;x hypothe;es in Part I. '

The division of ueaningful subgroups is given as followss

Group A - includes all the students who have completeduoo high

school electricity courses.

Group B - includes all the students who have completed thlrty—

five credits of high school electr1c1ty courses. This -w.,

EN

\

A



Group C -~

Group D -

represents all those who have completed the Elec-

tricity or Electronics Vocational Program in higﬁﬁ

school.

includes all tne students who have cbmpleted five to

twenty credits of high schdol.eLecffibity counses.

this répresents all those who have taken one or moge
high school Industrial Arts or Vﬁcational electricity
courses but'diQAnpt complete thé enti:¢ Vocationa;
program. | |

includes all the étUdents who have taken téﬁ to twenty
credits of high school electricity courses. This
includes'those who have more than one high s;hbol

Industrial Arts om Vocational electricity courses

but did not complete the whole Vocational program.



First Year
Hypothesis la

Bl

—significant differénce

Hypothesis 2a

L—sighificant difference

2

Hypothesis 3a -

[a—

| significant difference

Yes

No

Yes

No

Yes

No

?

. [B

?

?

Hypothesis 1b

ll__.

L-significant difference

Hypothesis 2b

l!}_,.

Honthesis 3b

[A}—

—significant difference

Yes

No

Yes

—significant difference .

No

Yes

No

-
ﬂQuestion to be Answered: Are there any sigﬁificant differences
in the adjusted first and second yeai Electronics final

marks between the followingAgroups:‘

&

Group A: Students héd no electricity in high school
Group Bs Students with 35 credits high' school eléctricity
Groub Cs Student§ with 5=20 credits high school
electricity o |
Group Ds _ Students with 10-20 credits high schpof
;‘ électricity
FIGURE 1

Design of Study.Part I

Comparison of Electronics Finai~Marks Between Groups



Statement of Hypothegses, Part 1

1. (a)

(b)

There is no significant‘difference at the 0.05 level in the
adjusted first year Electronics final marks between students
who have had, thirty-five credits of electricity instruction in

high school and student's who have had no electricity instruc-

“tion in high school.

There is no significant difference at the b.OS level in the

-~adﬁ5ted second'Year Electronics final darks between students

2. (a)

who have had thirty-five credits of electricity instruction in
high.SChool and students who have had no electricify instruc-
tion in high school.

Theré‘is ‘no significant difference at the 0.05 level in the

- adjusted, first year Electronics final marks between students who

I

have had five to twent9 credits of electricity instruction in

(b)

3. (a)

(b)

~tion in high school.

adjusted first year Electronics final marks between students who

‘high school and students who have had no electricity instruc-

There is no significant difference at the 0.05 level in the
adjusfed sechd’year_glecfronics'final marks.bétween stddents 
who ﬂéve had five to twenty credits of electricity instruction
in high schogl and students wﬁo have_ﬁad no electricity instruc—,
tiorm in high-;chool. |

There is no sighificant_difference at the 0.05 level in the

;

“have had ten. to twenty credits of electricity instruction in Vo

high school and students who have had no electricity instruc-.

tion in high'school. .

There is no significanf differ?nce at the 0.05 level in the

-~



adjusted second year Electronics final marks between students
who have had ten to twenty credits of electricity instruction
. . N 4

inlhigh school and students who have had no electricity instruc-<

tion in high school.

Part 11
The des1gn of Part II of the study 1s shown ‘in Flgure 2, p. &. Tiw
rationale for the hypotheses stated on page 9 is to discover the best
predictors among high- school subject marks and D.A.T. Subtest scores.
Hence, the fespectlve'pfedlction equations can be derived.®
In orderlto obtain the predictlon equations,ia testvto_measure
both the correlation between Electronics final marks and high school
subject marks as well as the correlatlon between Electron1cs final
marks and D.A.T.: Subtest scores was required. Hence the six hypotheses_
in Part II of the study.were tested<toiprovidettheqbasis for the
deveLOpment of the‘ffspective'prediction equations. '
The_division of\meaningful subgroups. is given as tolloWS:
1. The group in Hycotheses 4(a) and (b) contains students pno
' ‘have taken Electr1c1ty or Electronlcs 22, 32, D.A.T.
Subtest and other hlgh school subjects. ‘
: 2. The group in Hypotheses 5(a) and (b) contains students wno
" .: nave takenwElectricity 12 or glectroniCS lQ, D.A.T.
| Subtest and other high school subjects. ' o
3. The group in Hypotheses 6(a) and (b) contains students who
have taken D. A.T. ‘Subtest and ordlnary high school

subjects without electr1clty courses.
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First Year

'Hypbthesis'4a

Hypothesis 4b

¢
> Electronics Electronics
final marks Yes final marksf— @ “ Yes
~1st year Correlation 2nd year Correlation
Significant Significant
TS & HS No DATS & HS . ' No
sibjects ENG, ' subjects ENG,
MA,\ SA, DA, MA, . SA, DA,
L Eled. 22,32 Elec. 33,32
Hypoté&iis Sa - Hypothesis 5b:
lectrogics €lectronics
final marks Yes - final marks L . Yes
lst ye .4 a.ation 2nd year Correlation
- - - -\ -l Gigaificant S - - ... Significant .
[CATS & HS ‘ No DATS & HS . ‘ No
subjects subjects “a
Elec 12/10, { Elec 12/10,
ENG, MA, SA, ENG, MA, SA,
DA DA
Hypothesis 6a Hypothesis 6b
Electronics " Electronics *
final marks o Yes |final marks . Yes
1st year Correlation - ?. 2nd year Correl@tion
- Significant -1Significant
DATS & HS No .|DATS & HS No
_ | subjects ENG, subjects ENG,
- |MA, SA, DA MA, SA, DA

%
. Qhestion to be Answéred: Are there any significant correlations

‘between first and second year Electronics final marks

P

(criterié) and DATS-SuBtest; high.scbool marks \ &

(predictors); vEnglish 30 (ENG);vME}hematics
Avérage (MA); Scienéé.Average (SA); Depértmental
Average (DA); E;éptricity 12/Eléctroniés 10 (Elec 12/10); -
.Electricity/éleétronicglé2’(Eléc 22)3 Electricity/

.

Electronics 32 (Elec 32).

- FIGURE 2 , _
-DeSign'of Study Part I ° , . R

Correlations, Electronics Final Marks and DAT Subtest, High School
. Subjects



s;g;gmgnt of Hvpotheges, Part II ’
4, (a)’Includiné‘Electficity (or Electronics) 22 and 32 asvpredidtors;
.there is no signifiban& éoirelation, at the 0.05 level, between

the first year Electfbnic§ final marks and marks in the
. - l :

folldwingx

'v.(l) English 30 | ‘ (5)'Départmental‘Ave%age ‘
»(2) D.A.T. Subtest (6) Electricity (or Electronics'22)
(é) Mathematics Average (7) Electricity (or Electronics) 32

,(4) Science Average ., . T . ... o L U
~ (b) Including Electricity (or Electronics) 22 and 32 as predictors, -
there is no significant correlatin, at the 0.05 level, between

the second year Electronics final marks and marks in the

following:
(1) English éo. / T (5) Deparfmental Average

. (2) D.A.T. Subtest | ~ (6)'Electricity‘(or Eleqtronics) 22
(3) Mathemafics Averége g (7) Electricify (or Electronics) 32

(4) Science Average
5. (a) Including Electricity 12 (or ElectronicvaO) as a predictor,
there is no significant correlation, at the 0.05 level, between

~ ‘first year Electronics final marks and mérks in the foLlpwinq§

(1) Electricity 12 (or o ‘(4)vMathemafics Average
Eléct;onibs 10) (5) Science Average
" (2) English 30 v a (6) Departmental Aygrége

{3) D.A.T. Subtest
(b) Including Electricity-fz (or Electronics 10) as a predictor,
“there is no significant correlation, at the 0.05 level, between

]

* second yeér Electronics final mérks and marks gn the following:



(l).Electriiity 12 (ori ,é f4) Mathemaéics Avefége“' _
_Eiectronics 1Cy) T ) KQS)lScienee Average ) )
) (2) English 30 ?é) Departmental Avepage "’
° (3) D.A.T. Subtest/ T s

+ .
! ‘ . ' o -
(a{\E*cluding students who have had high school eleciricity courses
s ‘p;Edictors, there is no significant corretation, at the 0.05.
|
level, between first year Electronics final marks and marks in

- i

the following:
(1) Englieﬁ‘SO‘ == oo - (4) Science Average
(2) D.A.T. Subtest (5)‘Departmental Average
(3 Mathematics Average ‘ |

(b) Excluding students who have high school electricity coerses és
predictors, there is no siénificant ¢orrelation, at the 0.05
level; befwegp second year Electronics fiﬁal marks and marks

~

in the followingz

(1) English 30. ' (4) Science Average

(2) D.A.T::Subteet (5) Departmental Average

(3) Mat hematics Average = - T ey
SCOPE OF THE STUDY ' - Ay

y
- The present study: £§s concerned w1th the two year Eléétronlc

Technology Program offered at the Northern Alberta Instltute o

- Technology during the‘per;Od SeptemberAl970 to May:1973. ‘The
gation is delimited in its statistical'treatmentetoﬁstudente wﬁ&;
- completed the two year prograﬁ'and had written the reqﬁfred examina-

. tions at the end ofleaeh of the-six quarters (terms).



11
'LIMITATIONS OF THE STUDY A- ’

No attempt is made in this study-to determine the reasons for the

“contribution or non-comtributiom of high school electricity to.

achlevement in Electronic Technology program
Although other factors shéh as age and sex may affect achievemnent

in the Electronic Technology program, these factors are not B

¢onsidered in.the preseit study. 8 - ‘
Forty-nine of the students who entereq'the’program in 1970 and

1971 are not included in the sample because of lack of complete

~predictor data-for them: - - . -

The. reliability of grade 10, 11, and 12 marks, and marks in
courses, of the Electronics program, are not known.

The effect of different instructors or course changes is not

considered.

DEFINITION OF TERMS

High School Electricitys This refers to the electricity coureee

.éﬁailable in Alberta high schoo{7: ‘Prior to September 1, 1970 these

o T
courses were:

(a) Industrial Arts Electronics 10, 20 (4 or 5 credits) and.
30 (5 credits).

(b) Nocational Electricity 12 (5 or 10 credits), Electricity 22

(10 or 15 credifs), and:Electriciﬁy 32 (15 or 20 credits).

(c) Vocational Electronics 22 (10 or 15 credits), and Electronics
= i .

32 (15 or 20 credits).

High §ghool Cre it:. The Department of Educatlon, Alberta

(1973—74, p- 15) deflnes a hlgh school credlt as follows:

~.One credit represents 40 minutes mlnlmum instruction time per

week or 80 minutes per week in semestered schools eéxclusive in

each case -of time for class movement. A subject carrying a credlt
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value of five must receive at least 200 minutes instruction time
per week or 400 minutes in semestered schools, that'is, .a five

credit subject for a normal . ten-month .school year represents 200

minutes of instruction time per week or the equivalent of this
time in schools operating on alternative organizational plans.”

Ei;g;‘gnd second vear E;gg;;Qnigg final mé;ggz The'fiiéé yeaxr
Electronics finél'marké‘are obtained by averaging the wéighted scores
received for respective sfudents‘in the first, second gnd third quarters
in all courses taken durihg theseﬁthree QUartérs. ‘The ;eCOnd_year
Electronics final marks are ‘obtained by averaéiﬁg the weighted scores

" ¥écéi§éa fof.reébédfibé students in the fourth, fifth and sixth qlarters
in all courses taken during these three quarters,- The Electronicsvfinal
marks predicted in each case a weighfed average of achievement in the
whole of the student program. . . |

_First year students fake just over one‘half of their courses

in electrqnics,-thé’remainder being sciences and Qenerglleducation.‘

Second-yeaf studehts'take th;ee quarters of their courses in elecfronics,

. the remainder being sciences and genefal education.

Adiggtgd;fixgi;égd_ﬁgcond vear Electronics final marks{ These

marks would be either the first or the second year Electronic Tech-

nology program final marks aftéf the statistical correction had been
"applied to paftial out the differences in intelligence.

nglish i i Mathemati , Chemistry 30,

Physicg 30, French QQ; Biglggg 30 gnd'Mgfbgmgtigg 31: These are
matriculation subjects ﬁ?fered-to grade”twelve studeﬁts in Alberﬁa high
schools;A The Departmen£ of Educétion provides unifo;mvprovince—wide‘
examinations for these*éourses. v

.‘M@iﬁgmgiigﬁ_ﬂxg;gggt, This refers to_the average of é stddénﬁ's

final marks in Mathematics 30, Mathematics 31 and Mathematics 33..
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Science Average: This refers to the average of a student's
final marks in Chemistry 30 and Physics 30. ‘ '

Q epartmental Ave .ggg:' Thls term is used to designate the average

of a student's final marks in English 30, Social Studies 30 * Mathematics
30, Chggggtry 30, Physics 30, French 30, Biology 30 and Mathematlcs 31.
D:A. T, Subtest: This is the leferentlal Aptltude Tests of the
Psychological Corporation, New York, 1961 edltlon. The score used is
"the sut. bf the Verbal Reasonlng (VR) mark and Numerical Ability (NA)

'mark achleved by the student on the test. The test is de51gned to

measur® scholastic aptitude.



CHAPTER 11

REVIEW OF LITERATURE -

|

This study is concern2d with the prediction ¢f success over the
two year length of the Electronic Technology program.
In the review of literature, studies that attempted to predict

problems of success in general are considered initially. .These are

followed by a review of the prediction ‘of success in technical and

vocational programs.
The sources of variation in academic performance suggested by

-Bloom and Peters (1961, pp. 5~6) are: errors in judgément of -teachers
.P about the qﬁality of a student's achievement, the differénce among

students in a;h}evement and molivaﬁion, and‘the differénce in standards g

from school fo school.a Tpgy suggest that the errors in juﬁgement of |

tgaghers have been grossly overestimated and that‘grade'averag;$ may.

have a high reliability if apprdpriate scaling procéHures afe”égglied

to remove the. error from the other sources of variation.

+ Bloom and Peters used the records of some 25,000 students who
graduated from the léé p?rticipating schools of the National Regiétra—
tion Office in the United States. The study was begun in 1956. Some of
their relevant findings are as follows: 7 |

1. Average correlation between school and college grades is
about +o;§o (Bloom and Peters, p. 37). |

2. Median correlations between grade averages in adjacent
college semesters is +0.79, médian cofrelation between grade averages

~two semesters apart is +0.72, and median correlation between grade averages.

14



three semeslers‘apart is t0.66 (Bloom and Peters, p. 38).

3. Within a school or college, academic grades and aptitude
scores correlate approximately +0.50 (Bloom and Peters, pe 59).

‘4. The vast majority of correlations used for predictory
success from undergraduate college profecsional or graduate echools are
between 40.30 and +0.60 (Bloom and Peters, p. 31).

3. When aptltude scores and high school grades are combined by
a regression method and the scores are soaleh to make them eguivalent
_for different eoboole and colleges, the prediction of_aoademlclsuccess »
can be improved to a correlation of about 0.75 (Bloom and Peters, p. 61).

Reliability of first year college grades is estimafed to be in
the order of‘+0.80l'whioh represents the upper limit of prediotion
correlations unless tﬁe reliability of'college grades isvimproved
(Bloom and Peters, p. 131). .

Assessment techniques,. which take into account 50c1ologlcal and
psychologlcal factors,rcould be useful for prediction purposes. However,
large scale applications have not yet been develOped (Bloom and Peters,
p. 30). |

Lavin (l965) reviewed about 300 prediotion studles published
between 1953 and 1961. A summary of some of his conclusi'ris relatod»to(
this study is given below. |

- Measures of ability accouut for'35 to 45 percent of the varia-
tlon in academic perforhanoe in high school and college (Lavin, p. 59).
) A large proportlon of the variance in academlc achievement could

be accounted for by nonlntellectlve factors such as personalztylfactors,
sociological factors, and the interactions between them (Lavin, p.4lo6).

Bae (1967 pp. 1131-1136) hypothesized that a combination of
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predictors which would maximize prediction of high school chemistry
courses could be selected by means of multiple linear regression
procedures, from among 15 selected subtests of the D.A.T., Iowa Chemis-
try Aptitude Examination (I.C.A.E.) and Science Aptitude Examination.
She found that the combination of all fifteen predictors4yielded a
multiple correlation (R=0.78) which was not significantly better than
that yielded by the best.combination of four pre_dictors as selected,@y a
stepwise multiple linear regression procedure (R=0.75, N=117). .This
_combination of four predictors included the I.C.A.E. information of
Science. Test, the D.A.T. Verbal Reasoning Subtest, the D.A.T. Numerical
Ability Subtest, and the Science Aptitude Examination, Pért B; Reading
in Science. Her conclusion was that the.most efficient predictors for
high school chemistry grades fall into three categories: generai
intelligence, background experience in science and mathematics and
reading comprehension, as measured by selected subtests of the D.A.T.
Towa Chemistry Aptitude Examination and Science Aptitude Examination.
Ferguson (1971, pp- - .402-403) suggested that the greater part of
the prediction equation can be achieved by a relatively small number
" of variables.
Frequently, in practical work, the greater part of the pre-
diction achieved can be attributed to a relatively small number
of variables, perhaps four or five or six, and the inclusion of
additional variables contributes only small and diminishing
amounts to predlction. .« o
Investigators concerned with problems of prediction frequently
attempt to identify independent variables-which show a high
correlation with the criterion and a low correlation with each
other. If two variables have a fairly high correlation with the
criterion and a low correlation with each other, both measure
different aspects of the criterion and both will contribute
substantially to prediction. If two variables have a high
correltion with each other, they are measures of much the same

~thing, and the inclusion of both, instead of either one or thev
_ other; will contribute little to the prediction achieved. ‘



Geiss (1966) attempted to measure‘thevrelationship between

high schoolvbackground and success in the various technical.programs
offered at the Oregon Technical Instltute. He reported the number of
students who passed and who failed against whether or not they had
taken a'given.higk'school course, Or against the number of units.of
study they had completed in high echool in a particular academic area.
Hi's sample consisted of all those students who entered the institute
in 1960, 1961 and 1962. He did a separate analy51s tor students who -
lentered wifh a»high,SChOOIfg?QQEUPQiUt“?Y?TaQQ,Qf_?WF_qub?Ftertand for
those who entereq with‘e.high scheol grade point average of less than
two. | |

}r | Out of 116 electronics students wath ‘a G.P. A of two or betfer
in hlgh school, 49 (42%) failed. Out of 26 electronics ‘students with
a high school grade point average of less. than two, 19 (73%) falled
(Geise, p. 66). Algebra 1, Ceometry I and Irlqonometry combined were
highly predictive of success for be;h groups of Eleetronlcs studerits
| (Geiss, p. 100). ‘ |
Generaily, for}engiheering technologies he found that completipn
-eof ehySics, chemistry andlmathematics coursee in h;gh school correlated
most hlghly with success. ‘There were Jubstant1al differences between
the succes; ratios oi those students who entered with a high school
‘G.P.A..of two or better and those who entered with a high_school‘G,P.A.
of less than,tWo. He- also foumd that the nunber of industrial arts
coerses a student had in high scheol correlated‘eeeatively wrth suLcess -
ratio in all techneiogies, and tﬁat nonacademic courses apparently .
do not prepare students for suceess‘at Oregon Techﬂical Institute

(Geiss, pp. 96-101).
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Herring (1953, p- 31) reported that the f1nd1ngs of research
studles dealing w1th\the effects of 1nstruct1on in high school book- .
keeping upon students"achievement in college accounting disclosed that'
’ : t .

“the students who had studied high school bookkeeping made better marks
in elementary accouncing-than d¥d those students who had not studied
4oigh school bookkeeplng. In addition, he stated that students who had

_studled bookkeeplng in the senior year of high school achleved more
readlly in the college elementary account1ng courses than did those

Ni;:_giodents who had studled bookkeep1ng in the 50phomore and Juolor years
_of high school _ _

‘ Cérlin“ (1962) studied the effectlveness of 1ntelllgence,
readlng, and mathematlcs scores as predlctors of success in four
vocatlonal high schools 1oﬂNew York~City. He foond-a significant

\ -

difference between intelligence scores of graduates and dropouts, but -
+ did not recommend that they be used alone»for~counsellingi' He found
differeoces»in arithmefic scores of graduates -and dropouts to be
consistently significant and sobstantial, ana.5uggested that a critical
.arithmetlc score would be the best single predlctor of .slccess in the
vocatlonal program. He "also recommended,that the school boardsincfude
aptitude tests in ﬁﬁeir counselling battery in the future.

Karpoff (l9§7) aftempted co identlfy_the aptitude and achieve=
ment scores which would best predict success’ in-the 22 Serles Vocational
courses offered at':ne large Alberta hlgh school. " His sample included
the 646 students who completed one or more of‘the vocational 22. series

~ courses at.toet hiéﬁ school in 1964, 1965 aod 1966, and for whom

complete data was available. ' The 27 predictor varlables included the

"grade IX Departmental Examlnatlon scores, the D A T. battery scores, and -
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the Kuder Preference Record-Vocational. . He set up regréssion equations
for each of ten courses in the vocational 22;§eries'cour5es, and found
théf betwegnAfour-énd seven variables accounted for maximum variance.in
each case,<which ranged from 29% to 69% of the.criterion variénce, His

'regressipn equation for electrbnics 22 scores (N = 86) resulted in an
N _ o
R = 0.728. The equation ingluded four.prediétor variables, the grade IX
scienpé mgik,‘the Kuder Computational Score, D.A.T. Verbal Reasoning
score, and- the Verbal'Scét (Karpoff, p.'84).» :
Campbell (1966) invéstigated the preéictive validity of grade IX
bepaftmental scofes at a vocational high school in Alberta. His sampie
consisted of the‘443 students who campleted one or more of the'ten
vocational courses offered by that school dﬁ?ing the period 1965—1966 -
inCIUSiye. Grade IX subjects which had.the highest zero brder correla-
tions with final grades in a vocational squect were mdst.offen Science’
_IX, Math IX, and Quatitive S_chool a‘-College Ability Test (QSCAT) (Camp~-
bell, p. 82) with the median highest gingle correlation coefficient |
being 0.424 (Ca@pbpll, p. 87). The average level of criterion
Vaiiance explained by mu;tipléiregression equations for.the individhal
subjects was féund to be 29.25% wh;ch the investigatbr concluded was too
low toijStify théir use.over that of the single best prédictor’
»(Cambbell; p. 76). This is probably eépecially trﬁe in .the case where
saﬁples were small; thé‘§£treme'ca$e being where N = 12, and tﬁe_
predictor equation-contained three predictor vafiables.‘
The vast majéritytbf predictib;;studies have been concefned with
the #rediotion of college pgrformance, especiali?'the prediction of

~.

first year college performance.v The fofloWiﬁg is a review of some

.

literaturé related fo prediction of school and college performance
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with an empha51s on studies which used data bevond the first year level.

Scott (1966 p. 370). 1nvestlgated ‘the correlations between high
school grades and college performsnce in mathematics,and science with Ltis
data jrom the graduates'sf the UniversiﬁyIOf Arkansas during ;he peribd

' 1960-1964. He concluded that the average achievement .in all high

school mathémafics and sciéﬂce courses is an‘eXcellent predictor of
freshnan success in mathematics and science courses, a good predictor of
"50phomore success in mathematlcs and. 501ence, and a poor predlctor of
'performance in qunlor and sen{or mathematics and science.

Lewis (1964, pp- 353—356) oérriéd out a study ‘to investigate the
efficiency of pre-college Variables for predicting grade point averages
for studeﬁts enrolled in the Iowa State University's College of Pharmacy
in 1952, 1953 and 1954. Rank ihvhighlschool class, high school G.P.A.,

. the number of high school physical’scisnse unitsicomplet;d, and the
.percentile mathematics scores of{thssCollege Entrance Tests were used.
as prediqtofs. |

He found the multiple correlafion coefficient betﬁeen'pfeaictors
and freshman G P.A. to be 0.6. However,'fhe vaiidity of these predictofs
fell markedly as predlctors of SOphomore and junior achlevement, and he
used freshman G.P.A. and SOphomors G.P.A. in his predlctor equations
for junior performance,bwhiqh'képt multiple R at ;hé 0.6 to 0.7 levéll_
He,fognd that tHe freshman G.P.A. was a significantvpredibtor of
sophomore G;P.A.

Black (1960) carsied out a ssries of studies relateé to the
'pgedicfion of freshman success at the University of Alberta. -In a

study to determlne the validities of grade IX. Departmental grades for

predlctlng freshman success, ' Black (1960, pp. 38-53) used the data from-
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529 sfudents who entered the University of Alberta in 1956. He
ihvestigatcd the validity of grade XII Departméntal marks, grqde IX
. Departmental marks, S;C.A.fl scores, A.C.E. subtest %cores, C.E.E.B.
scores‘and S.A.T. scores fof the predicﬂion of freshman success.
‘He tound the grade XIllscience average to have the largest zero

‘order correla%ibn with.university average (r = 0.632) énd a regregsibn
equatipn which combined the gradeAXII Departméntal g;ades in English,
Science average, Math average, Forefgn Language 'and Social Studies, was
deemed to be the best Operatioﬁél cémbinatioﬁ for all university courses n
vstudied (Black p. 45). Multlple correlatlons reported with thls
combination Ff predlctors was +0.656 for the whole g;OUp and 0. 670
for that part of the _group im engineering (Black, p. 46).

. ’ In a follow-up ;;udy, Black s (1964, pb. 125-136) regresslon

equations were applled six-years later to another sample' of students

entering engineering. The predicfion equation was not found to shrink

¥

‘significantly. 1

'Knowies and Black (1965, p- 125) studiéd the use qf the -
Principal's Confidential EstimatéS_of the Grade XiI Depa:tmehtal
Examination results for prediction of ffeshnanlsuqcess, and found that
the loss of predictive efficiency whén principals’ estimates are uced

llﬂ place ot the actual Dopartmental SCOTES5 . Was only 2.3%. Thislwould

seem to confirm Bloom s contentlon that tGdChPTo qrades were perhaps

more accurate than are commonly credited.

Evanson and Sﬁith (1958; pp- 67—83)-r9ported the findings of a
vstudy whegein‘some ;f the correlétes of.uniyersity'achievement wefe
investigateﬁ with a sample from those who entered the‘Univefsify of

8

Alberta as ffeshmen~in 1951. Some of their findings pertinent to this



study are summarized in Tables 1 and II.

TABLE I

COEFFICIENTS OF CORRELATION (r) BETWEEN FIRST YEAR MARKS AT
UNIVERSITY AND MARKS IN LATER YEARS (EVANSON
AND SMITH, P. 70)

4

22

First Year Average.with: : L ~ No. of Cases
Second year university. average . 0.63 . . 5’10
Final year university average o _ .

(students graduating in 3 years) - 0.45 ' ©o18l .
Final yeér,university average . , . o
(students graduating in 4 years) = . 0.47 o 199

. ‘ . - . .

4 - _ . '
TABLE 11 -

- COEFFICIENTS OF‘CORRELATION (r) BETWEEN GRADE XII AVERAGE
SCORES AND UNIVERSITY MARKS OF 1951 FRESHMEN '
(EVANSON AND SMITH, P. 70)

‘ G;aae XII Average

r | No. of Cases
. N . . -
First year university average = _ 0.48 - 881
éeéone yea; university averége' _ 0.54 478
Final year uhiversity~a§erage-

(students graduating in 3 years) 0.36 170

Final year university average S
(students graduating in 4 years) 0.50 191




.;equireﬁénts for vocational and"technical schools are usually lower with
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The observation that the interéorrelatioﬁs between achievement in' "

the different years of university are quite low, and lower than that

-

between the grade XII average in some cases is of particular, 1nterest

in the flndlngs of Evanson and Smith. Howevef, it must be p01nted out

‘that-compaiisons between.the correlations are somewhat risky in that

different samples were used for each correlation. Furthermore, the

study indicated that grade XII examinations of the Province of Alberta

represent the best single prediétot,of:successAat.therniversity“of;

Alberta.

- SUMMARY ' ' o

1. A 'vast amount of prediction research has been done for

’ B

esfimatiné'first.year univérsity achievemehf.f'However, very little
research has been done in predicting success in the later coliege yeéfs.
2. The high_schobl academic éyerage‘seeﬁs to be a‘goddvpredictAr

of freshman success in univeréity'and remains reasonably stable as a
predictor ;f shccess.ove}‘the Léngth of the progrém. |

* 3, There appearslto be a scarcity of literaturévin the area éf
prediction studies for‘vbcational and technical projfams, eSpeciaIly as.
compared to the amount .of llterature relatlng to predlctlon of college
success. Vocatlonal and technlcal programs are generdlly more Spec1a1—
1;ed and less academic than unlver51ty programs. Further, the entranoe

.

Lol

respect to high school academic standing than are the entrance require-

ments of universities. This factor may ‘well result in different

.student ‘populations inTthe different insfiiuﬁiohs; Hence, good

predictors -of success in University programs are not necessarily valid

'
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;redictofs of sdccess in teehnical and yecational programs.
4. A combination of high school achievement scOres’and eptitude
seoree; as determieed byimultiple ;ineaf‘;egression procedures; has
often been found to;p;edict up to‘SO%‘oflthe variance in freshmén
success. | |
! - 5. Sometinmes, 51mple combinatlons of predlctor scores; such as
'aVerages, haVe been found to be as eff1c1ent for pr'dlctlon as regression
_scores. | '
6. Certaln subtests of the D. A T. have been found to be
51gn1f1cant predlctors of success in college and :echnlcal programs.

7, Tedchers' marks can be as effectlve for prediction purposes

.as standardlzed examlnatlons which measure high school achlevement..

3
X
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CHAPTER II1

.o * PROGEDURE--DESIGN OF THE STUDY

. Population and Sample
The population consisted of all students who have completed,
those who are currently enrolled, and those who will take up the two

._year Electronlcs Program at the Northern Alberta Irstltute of
Technology (N.AJI.T.). It is assumed that the student populatlon’bas
high school preparation equivalent'to the school' year 1970-1971 in
Alberta and pursues equivaient.programs during the two years in’the'
N.A. 10T, Electronlcs program of September 1970 It is also assumed
that the entrance requ1rements at N.A.I. T do[hot drffer from those
which were in existence in September, 197Q. |

_To replace the three year'Electronids‘Program uhioh had been
.terminated after September 1970, the two year.Eiectronics'Program nas:
been-introduced.' Hence the sample consisted:of all students who were
admltted to the two year Electronlcs Program of N.A.I. T. during the
7two-year perlod, September 1970 to September 1971 and had completed
the program by May 1972 and May 1973. Out of a total of 195 students,

'bomplete data were avallable for 146 students Therefore,_sample size

for thls study 1s 146. C

Collection of Data

For.each of the 146 students, the first and second year

weighted final average marsk in the two year Electronics Program were

‘obtained from. the records of the Registrar's Office at N.A.I.T.

s
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From the séﬁg.records,(student final marks_were obtained for |
the followind nigh school subjectss . Industrial Arts Eleetronics 10,
20, 30-.Electricity 12, 22, 32; Electronics 22, 32; English'30;
Social Studles 30; Mathematlcs 30, 31, 33, Chemlstry 303 Phy51cs 30;
French 30 and Blology 30.. These marks’ were used eltner slngly‘or

jointlt ;n developlng the predictors'used in this study.

D.A.T. subtest scores (VR + NA) for the whole sample were

_procured from the eff1c1al records of the Student CounseLllng Center.

- e
The test pqrports to measure.the students scholastlc aptltude

[reatment of Datag
An identification number was assigned to each of the 146
students and a deck of IBM cards was punched from the informapion

sheets t¢ permit processing by a computer. The analysis was_conducted

through the Divisionof Educational Research Services and the data were

‘processed at the Computing Science Centre at’the University of Alberta.

tatisti ocedu , ' - _
This is én abservational study, not an experiment. The
1nvestlgator did. ‘not draw random samples Ff students from an existing

p0pulat10n, instead the sample was determined by . the availability of

- data from N.A. I. T In view of thls lack of experlmental contro], it -
| would not be surprlslng that the students of the sample dlffered

. 1n1tlally in 1ntelllgence. Hence; there was a need to increase the -

prec1s10n of this study by removing the potential sources of bias dur -
to initial" differences among students' intelligence. _The Analysis of
Covariance was considered most appropriate to accomplish this aim '

(Winer, 1971, pp."752-812, and Ferguson, 1966, pp. 326-340).

kS

-
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' The_knalysis'of Covariance was employed as a statistical control
techniqde, to test the‘significance of the differénceé between group
means of the first and second year Electronic final marks (the
.criterion), 5y takiné into account aqd adjusting the initia&’schqlastic
aptitude differences measured by D.A.T. Subtest (tgé covariafe).

“ Aﬁ examipatiod of the data to'éetermihe the size of each grouﬁ
revealed that twenty—éne’students had thirty-five credits of high )
»ﬁchbﬁl*ele;tripity; tbirty?one stqdents:hgd:fivé to twenty_credifslof
high ‘school electricity, twenty students had ten to twenty credits of

high sbhooi electricity and nihety-four students had no high school

electricity, Comparisons of these groups o both the first and second

year final'marks were made as fﬁllows:‘
Group A Those who had taken no electricityvin high schaol (n=94).
Group B Those‘whb had taken thirty-five credits of high -school
| electricty (n=2i). |

: Grdup A Those who had taken'no electficity.in high -school (n=94).
Group C Those who had takeﬁ.fivé to twenty crédifé'of.high school

‘ eieétricity (r=31). 1
"3.' Group A Those who had taken no electricity in higﬁ school. (n=94).
" |Group D Those who had taken ten to twenty credits of high school

eleétriéity,(n=20).

/ ' . A
The second method of analysis used was that of stepwise multiple

. . ) _
regression by means of which the hypothesessin Part II were tested.
! . : : ' :

This procedure provides the means and standard deviations of all

1 " : R . .
predictor variables and criterion variables, and a correlation"

.

coe%fiéients matrix sdeiﬁé the relationship between variables. At

. each gﬁep the accumulated variance, the beta weights and constants
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associated with each variable, ?revprovided enabling the development
of multiple regression equations. The regreséion equation using the
prédictor with the highest zero order co?relation with the criterion
variable is determiﬁed firét, the predictor which adds most t; the
multiple cdrrelati&n'coéfficient s added to the regreésién equation
in thé next stepy and.sé on. Percent of the criterion variance
accounted for by thé ;egfession equation and the Significénce level of -/
“the regression equatiqn (p 0.05) were alsd ascertained. The signifi-.
" ‘cance "level ‘i§ ‘determined ‘on fge Baéis of'aﬁ f'téSt; ‘In'uéing‘thréé’
ruﬁs in this analeis a different number of predictors and, conse-
‘quentiy, different- N's were eﬁployed in -each run. The correlation of
.each predictor with both the first'and the‘second yearvElecérEnic_
final marks was determined. Thg‘predictOrs and N'; used in the thfee
separate}analyses were as follows:
;. b.A.T. (VR+NA), English 30, Mathematics Average, Science‘Average,

Departmental AVeragé, Electricity or Elébtronics 22, and Electricity

" or Electronlcs 32 (r=19). 1

2. D.A.T. (VR + NA), Engllsh 30 Mathematlcs Average, Science Average

Departmental Average, and Eleetr1c1ty 12 (or Electronlcs 10) (n=21).
3-"D.A.T. (VR + NA), Engllsh 30, Mathematlcs Average, Sc1encp Average

and Departmental Average (n=82).



CHAPTER 1V
PRESENTATION AND ANALYSIS OF DATA .

The fesulte of the analysis of the data are presented in this.
chapter. Each nei: hypothesis of Parts I and Il is stated and followed

by the appropriateltest and a brief interpretation.

-‘Pért"I; }vaeftenee Ahelveis

thegi . _There is no significant difference at the 0.05
level inlthe adjusted.first year Electronics marks hetween.students who
have had thirty—five credits of electricity instfuction in high school.
‘and students who have had no electricity instruction in high school.
| Group A (K=94). Those students who have had no electricity 1nstruct10n

in hlgh school | ' |
Group B (N=21). 'Ihoee students who‘have had-thtpty—five credits of

electrtcity instruction in high echool.

The mean first year Electronlcs mark before adjustment was 68 301

for Group A and 72.85 for Group B. After ad;ustment the mean was 68.20
for G:oue_A and 7%.28 for Group B."As.showh in Table III the difference
in mean acHievement scores of the twoigroups Was found to be signifi-
cant at the 0. 05 level Therefore, hypothe51s 1( a) was reJected
Students who have had th1rty—f1Ve credlts of electricity’ 1nstruct10n

in hlgh school did achieve hlgher flrst year Electronlcs marks than did

students who have had no electricity 1nstruct10n in high school.

. Hypothesis l(b). There 1s no 51gn1f1cant difference at the 0.05

level in the adjusted second year Electronlcs marks between students ‘who

29



TABLE III

~ ANALYSIS OF COVARIANCE OF FIRST YEAR ELECTRONICS
) FINAL MARKS BETWEEN GROUP A (N=94)
AND GROUP B (N=21)

Source of 4 Mean Adjusted
Variation df Squares F A
Group o T 401,69 " 5,605 0.020°
“ Within 112 - 18.80
—— — "

aSignificant at the 0.05 level.
have had thirty-five credits of electrlclty instruction .in high school
and students who haye "had no electr1c1ty }pstructlon in high schpol.
Group A (N=94). Those students who have had no electricity instruction
. in high school.
Group B (N=2i), Those students who have‘had thirty-five credits bf
. electricity instruction in high sehooi.

1The mean second year Electfonics mark before adjustment was 67.08
for Group A wng 67. 38 for Group B. Affér'adjustment the: mean was 67.00
for Group A.and 67.71 for Group B. 'As shown in Table IV, no §ignifi-‘
cant difference in mean achievement scoresvwas found. Therefo;e,
hypothesis 1{b) was hoi rejected. .Theféhis no significant di fference
inithe adjusted second year Eléétronics marks between students who
L'havé hadrfhirty—five credits electricity insfruct}on in high.school

and students who. have had no electricity instruction in high school.
Hypothesis 2(a). There is no significant difference at the 0.05

level in the adjusted first,yeér Electronics marks between $tudents who

have had five to twenty credits of electricity instruction~in high
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TABLE 1V

ANALYSIS OF COVARIANCE OF SECOND YEAR ELECTRONICS ",'
' * FINAL MARKS BETWEEN GROUP A (N=94) '
AND GROUP B "(N=21) -

— . n ., " C
® -
Source of = Mean Adjusted
Variation codf Squares F . P
Group Tl 8.80 0.095 0.758
Within’ 112 o 92:55

L.

e ———————— L

.
’

schoolvgnd,studentS'who have had no electricity ingtruction#iﬁ high
schdol.
o : . : o
Group A (N=94). Those students who ggve hag no electricity instruct;on
in high school. | |
Cidup C (N=31). Those studénts who have had five to twentf credits of
electricity ihstruction in hiéh school.
The mean first yeér,Electronics.mark befdre_adjustment was 68.30
for Group A end 68.85 for.Group C.“After adjusfment tHe meén'was.68.ll
for Group A and 69.42 for Group C. AsIShpwn in Tablé~v,.no significant

st . . . o
difference in mean achievement scores was found. Therefore, hypo-

thesis 2(a) was not rejected. There is no significant ditference in

the adjusted first year Electroﬁ&cs marks between students who have had

’

five to twenty credits instruction in high school and students who

have had no electricity instruction in high school.

Hypothesis 2(b). ‘There is no-significant difference at the 0.05

"
TN

¢ _ : o
level in the adjusted second year Electronics marks betweendstudents

,‘wﬁb H%Ve had five”to twénty credits of electriéity.instruction in high

-—

schoolland students who have had no electricity instruction in high
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" TABLE V

s 4 b,]
"ANALYSIS' OF COVARIANCE OF FIRST YEAR ‘ELECTRONICS
FINAL MARKS BETWEEN GROUP A (N=94)

AND GROUP C (N=31) :

v

‘Source of : Mean Adjusted

Variatiost df - Squares | F R
Group 1  39.48 0.592  0.483
Within =~ 122 * 66.68 |

school. ) .

Group A (N=94). Those students who have had no electrﬁcity instruction .
. . } -

in high school.

Group.C (N=31). Those students who have had fiQe to twehty credits' of

electr1c1ty 1nstruct10n in high school
The mean second year Electronics mark before adJustment was 67. 08,

g?for Group A and 65. 96 for Group C. After adjustment the mean was 66.95
P .
flfl

for Group A and 66.33 forﬁéroup C. Asﬂirown 1n Table VI, no 51gn1f1—

cant gifference in mean achievement scores was found. Therefore,

hypothesis 2(b) was notérejected. There is e sighificant difference

in the adjusted second year'EleCtronics marks between students who have
‘?« .

had f1ve to twenty credlts instructlon in hlgh schdol electr1c1ty and

.
students who have had no electr1c1ty 1nstruct10n in high school.

' Hypothesis 3(a). There 1is no significant difference at the 0.05
level in-the_adjusted first year'ElectroniCS»marks between studentéb

. whoehave had ten to twenty credits of electricity instruction in high
school and students who have had no elegtricity instruction in high

. 3 S < ) i

..)". S
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TABLE VI
ANALYSIS OF COVARIANCE.OF SECOND YEAR ELECTRONICS

FINAL MARKS BETWEEN GROUP A (N=94)
AND GROUP C (N=31)

— — ersimes— —
—— — et — —

Source of K : _ ‘Mean ‘Aajusted
Variation - df Squares F . ‘ P
- Group 1. 9.2 0.115 . 0.735
within'© 122 79.01 "
. {' v ) A =— .
school. ' ‘

. ) . ‘ : “ -
Group A (N=94). . Those students who have had no electricity instruction

in high schgol.
Group D‘(N=20). Thoée students Qho}havé‘had ten to twenty credits of
electricity‘iQ§truction in high school. |
The mean first Year Electronics ma¥k before adjustmént was 68.3d
for Group A and fl~56 for Group D. Aftér adjustment the mean was 68.13
fﬁr Group A and 72.36:fQ£vGraxp D. - As shown in Tablq VII the difference
in mean achievement scorés o; the two groués wQs found to be_signi—
" ficant at the'0.05‘level. 'Theréfore{ hypothGSis 3(a) was rejected.
There is a sidnificant difference in the adjusted first year Eiec- .
troniéé marks between students who have had ten to'twenty gredits.

electricity instruction in high school and stud?nts who have had-no

electricity.instruction in high .school.

Hypothesis 3(b}Y. There is no‘significant difference at the 0.05
" level in the adjusted secbnd'yeaf‘Electronics marks between students

who  have had ten to twenty credits of electricity imstruction in high;af



- - ‘ TABLE V11
ANALYSIS OF COVARIANCE OF FIRST YEAR ELECIRONICS .

FINAL MARKS BETWEEN GROUP A (N=94)
AND GROUP D (N=20)

Source of Mean © Adjusted

Varilation df Squares - F . P |
Group 1 289.77 4.199 10,0438

“Within Y 111 7 89.01

aSignificant,‘at the 0.05 level.

'sdﬁool and studen{s who have had no electricity instrucfioﬁ in.high
school.
.Group A (N=94). Those students wh& have had nolélect;icity instruction’
| | in h;gh school. .
Gfoup D'(N£20);' Those students who hay; hadvten to twenty credits of / N
electricifyAinstrﬁcfion in high schooi. ' -
Tﬁe mean second year”Eléctrohﬁcs mark before adju;tment Qés %7.08.
fpr Group A and 68.58 for Group D. - After adjustment the méan was 66.95
" for GfOUp‘A_and 69.16 for 6roup D. -As shown in Table VIII, no signi-
R ficant‘diffe;ence in mean achievement scores was fbuﬁd. ihérefore,
\hypothesié 3(5) was not rejected. There is no significant difference
in‘the adjusted se;;nd year Electro;ics marks begween stﬁdents who

have had ten to twenty credits of electricity instruction in high

school and students who have had no electficity‘instrubtion'in high

échbbl. i
' 1
nalysis of Covarian mmary {Table IX) - o~
e . . b <

With regard to first year Electronics final scores, Groups B,
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TABLE VIII - [‘ :
] . ,‘ . ’ .
ANALYSIS OF COVARIANCE OF SECOND YEAR ELECTRONICS

FINAL MARKS BETWEEN GROUP A {N=94)
AND GROUP D (N=20) : ‘

Source of ‘ : Mean- : ‘Adjusted B 'K\\;
Variation - df | Squares : F- . P N
Group 1 . 79.57 10.984 0.323
Within 111 - ‘so.88 '

. N ! o . )

TABLE IX

PART Iz SUMMARY'OF]ANALYSES OF COVARIANCE

' Adjusted Means First . -Adjusted Means Second

- Year Electronics Final Year Electronics Final
Group . Differences - Differences

A ’ N . e .

‘ Significant? .Not Significant
A ‘ | :
Not Significant Not Significant
c - E
A . o .
' . Significant™ Not Significant - -

_ %significant.at the 0.05 level.
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 C andvﬁAaéhieved higher mean scores than Group A befbre.adjustmeqt'héd' a
been made to partial out the effect of Echolasfic‘aptitude. _Howéver,
after the adju;tmeﬁt,}only Groups B and D scored éignificaﬁtly higher
than G;oﬁp A at the 0.00 level deconfidence, with F ratios of 5.605 -
and 4.199 respectively. | |

When the second year Electronic scores were USed for compariéon,
there were no significant differbnces between the means of Group A and
. those of Groups B, or C, or D, at the 0. 05 level, b@fore or after the '

,—l

adJustment
Part 1I: Stepwise Multiple Rearession fnalvsis’
Hypothesic 4(a). * Including Eﬂectr1c1ty (or Electronics) 22 and

32 as preéictors, there is no slgnlflcant correlation, at the 0.05 level,

between the first year Electronlds final mark and marks in the follow1ng.

‘(l) English 30 ) - (5) Departmental Average _
(2) D.A.T. Subtest ~  (6) Electricity (or Electronics) 22
{(3) Mathematics Average | (7) Electficity (or Electronics) 32-

(4) Science Average

~ The means and standard deviations’for‘scoreé-on'thé seven predic-
tor Variables and two criteria variables ére qiven in Tabl ‘X,‘ With
N = 19, a correlation of 0.433 is reéuired for signiticance at‘ihe‘0.0S
level. As shown in4Table X1, D.A.T. Subtest, Mathematics Avérage and %
'Dépértmenta; Averége were'sfqnificantly correlated Qith the Lirstﬁyear |
Electronics finai mark. Therefore, Hypofhesis 4(a) was rejected. The
signifigant correlétions were D.A{T: Subtest at 0.556, Mathematics
Averége'at 0.462 and‘Depértmentél Average at 0.525.' -

- "To-'develop a regrésgiOn equatioﬁ which inclades those variables

which are the best predictors of the first-year'Electfonics final mark,

~ the éfepWise multiple fégressionzprogramlwas uﬁilized; Table
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ABLE X

a7

. MEANS AND STANDARD DEVIATIONS FOR SCORES ON SEVEN
"~ PREDICTOR VARIABLES AND TWO CRITERIA™ -

VAR

IABLES; N=19

7) Electricity/Electronics 32

- 0.198

Predictor : Standard
Variables Means Deviatiohs .
English 30 60.16 ",;9g54[:v/'
D.A.T. Subtest . ’ ‘ 67.53 10.52
~ Mathematics Average 65.58 . ©9.93
Science Average - 68.68 10072 -
‘Departmental Average .- 65.26 8.47 .
Electricity .(or Electronics) 220 77.11 - 11.34 ~
Electrieity (or Electronics) 32 71.68 12.25
Criterion Variables .
First year Electronics final 73.92 11.16
-'Second year Electronics final -67.14 - . 11.93
L P
o
7 TABLE XI
{ o N . L : :
THE .CORRELATION COEFFICIENTS'OF SEVEN PREDICTOR VARIABLES C
“' ’ WITH EACH OF TWO CRITERION VARIABLES; N=19 '
Criterion
o ' .~ First Year | Second Year
Predictor : " " Electronics Final Electronics Final
- _ - — — .
1) English 30 e 0.316 - 0.394
2) D.A.T. (VR+NA) 0.5562 ©0.582%
3) Mathematics Average T 0.4622 0.4732,
- . 4) Science ‘Average 0.426 10.479%
5) Departmental Average. 0.525° 0.567°
6) Electricity/Electronics 22- 0.217 . 0.430
0.241

N —
- significant at the 0.05

1evel,'
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.'XII indicates that with N = 19, the D.A.T. Subtest was the best 51ngle

' predlctor of the flrst year Electronics final mark accountlng for 30.89

. percent of the var1ance, followed by Departmental Average with 12.96
'percent, Enqllsh 30 with 6 72 percent, Science Average with 5.02 percent,
Electricity (Electronlcs) 32 w1th 3.49 percent -and Mathematics Average

with 1.82 percent.

The resultlng equatlon was derlved irom the models

Y - C + a Xl + a2X2 -+ IR T B A + aan.
A .

where .Y is. the predlcted crlterlon

C is the constant associated w1th a partlcular set of welghted
v predictors / - |
X to Xé are the predictor Variabies
a, toa are the'regressien coefficiente assqctated wrth each

predictor.’

ﬂThe‘prediution equation for the first year Electronics final .mark -

 based on N = 19 and_using the variables given in hypothesis 4(a) was |
. : ) : A . : B , N .
as follows: o . ' ' .

AN N - o

¥'="9.262 + 0.533 X, +'3.539 Xp = 0.328.X3 - 1.599, X4 - 0.719 X5

- G ’ .
0.391 Xg

where X, to Xe ﬁre identified in.Table XI1.

As -shown in Table XII, the regression'equation'is significant at .

the 0.05 level.

] a
-

- ) i . .
ypothe§1§ 5{3) . lncludlng Electrlclty (or Electronics) 22 and

b'.32 as predlctors, theré.is. {10 51gn1f1cant correlation, at the 0.05 level,

* -,
, w

between the seconﬁ year Flectronlcs final mark and marks in the

KN o »
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TABLE XII

Y

LAST SIGNIFICANT STEP IN THE STEPWISE MULTIPLE REGRESSION
ANALYSIS TO DETERMINE THE BEST PREDICTORS OF .
THE FIRST YEAR ELECTRONICS MARK; N=19

. : Standard Regression .  Standard © Peréent -
Variable Weight - Weight Error Variance
. .. . . ‘l B N
"D;Alﬂ.vSubtest'(Xi) ©10.502 - 0;533~'v~1 o 0.214 - - 30.89- -
Departmental o o . :
Average (X,) 2,685 3.539 B 1.529  12.96
: Electricity/Electronics . : o
- 32 (X3) i -0.360 - -0.-328 0.232 -3.49
_Science Average (X;) ~1.535 -1.599 0.789 5.02
English 30 (X5)  =0.615 -0.719 0.453 ° 6.72
Mathematics . o :
Average (Xg) . =0.348 ~-0.391 . 0:524 1.82
'<T Tdffl : . 60.90
Constant  9.262 o L

'SIGNIFICANCE OF REGRESSION

e . » - ' ‘Sums of - Mean
Source , af Squares ' Squares F P
.. . . N - » . e = . : . . . a N
Regression .6 . 1366.47 . - 7,75 3.114 0.0447
Residuals . 12 - 877.30° 73.11 |
. Total . 18 | . 2243.77
. 5 _ _ |

~ %significant at the 0.05 level.



following: . -

40

(1) English 30 () Departmental_Avdraqe'
(2) D.A.T.‘Subtest (6) Electricity (or‘Electronics) 22
(3) Mathematics Average {7) Flectricity (or Electronics) 32.

| . )
(4) Science Average’

As shown in  Table XI, D.A.T. Subtest, Mathématics“Average,

’Sc1enco Averaqe and Departmental Average are 51gn1f1cantly correlated

"w1th the oocond year Electronics flnal marks Therefore, hyaothe51s

.

‘4(5), Was reje(ted

The 1gn1f1cance level requ1red for these correlations was O. 433

@

The siqgnificant correlation with the second year Electronics fJnal marks

were: D.A.T. Subtest at 0 J82, Mathematlcs Averaqo at Q. 4/3, 5c1ence

“Average at 0. 479 and Departmental Average at 0.567. As shown in Table

XIII the best- predictors of the second year Llcctronlcs flnal mark

were: D.A.T. Subteet,'Departmental Average, Sclence Average,

Electricity (Electronics) 22, Electricity (Electronics) 32 and English

Bb,;with variance accounted for of 33.83 percent, 15.65 percent, 3.23

percent, 3. J? percent, 2 77 porcent and 1.96 percent erpPCf]VPly.

The prOdlCthh equatlon ior the Lecond year flnal mark, based .on N~— 19

| +-0. 2"3 &Jm() 293 XE)
where Xl,tn Xg are indicated in Table XIII.

S . . "
[ 7!

The rcyression equation is significant at the 0.05 ievel.

A

and uslnq the varﬁg@lee qrven in hypothe.,lr J(b) was as followss ™™

S
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- TABLE XIII
LAST SIGNIFICANT STEP IN THE STEPWISE MULTIPLE REGRESSION

ANALYSIS ‘TO' DETERMINE THE BEST PREDICTORS OF
THE SECOND YEAR E_ECTRONICS MARK; N=19

-
k- ——
. : Standard _Regression‘ . Standard Percent
EL;/Xarjablo : "Weight Weight . | ~ Error JVariance
’ . "}L')'V} - - — N . [ A - .
© D.AT. Subtest (X;) ~ 0.444 0.503 0.228 33.83
I RIS T T T T
_Departmental o ' . ) ’ o
Average (Xp) _ 1.536 - 2.163 1.198 15.65
Electricity (Elec-- ) :
tronics) 32 (Xj) -0.352 . -0.343 + - 0.255 2.77
Science Average (X4) =0.922 = -1.026 0.794 3.23
Flectricity (Flec- : : C
ronics) 22 (Xg) 0.221 - 0.238 0.232 3.13
English 30 {Xg) -0.234 . -0.293 7 0.380 ° 1.96
» Total ‘ 60.57
Constant -13.233 -
SYONIFICANCE OF REGRESSION
N .
. Suks of ; Mean
Source - df : Squares Squares - ' F P
Regression 6 1551.67 258.61 3.073  0.046% -
Residuals - 12 A 11009.94 ~ 84.16
Total ‘ 18 . 2561.61

B _————— e ————— ——————————
e .

dsignificant at the 0.05 level.
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Hypothesiy 5{a). :Ihuludiug Electricity 12 (ov Flectronics 10) ay
a predictor, there is no signiticant correlation at the 0.0H level,

between the first year Electronics final mark and marks in the fdllowing:

(1) Electricity 12 (or. (4) Mathematics Average
Electreonics 10) (5) Science Average
(2) English 30 o (6)'Departmenta1 Average

”

w

(

TUIhi means” and standard deviations for scores on the six preédictor”

) D.A.T. Subtest
variahbteo and two crito}inn variahles are given in Table XIV. With
- 20, a cdrroLafion of U.dlB_is'required-fur significance at the (.05
lTevel. As shown in Table XV, Mathemdtics Average, Scicnce Averaje
and DOertmentul Avoraﬁ@ dre siqnifigantly‘corrv]ated wilh thoe iifst
yedr Eléutrunics final marks. Therelore, hypbtﬁnsis 6(a) wae rojected.

" The signidicant correlations were Mathematics Average at 0.540,

Science Avofaqn at 0.435, aﬁd Departmental -Average af 0.536. As showﬁ
in lable. XVl the best predictors of the first year Elecfronicé final
malk wurv:b Matlhematics Average, Do AL Te- ;thost; Elvctricitf 12 (or
Electronics 10), Departmental /A.orage’and English 30, witH varidance
accounted {or uf'éQ.HQ percent, 13.92 percent, H.H2 pGTLUnf, 2./73
purcvnf dﬂd .00 p@rgeht Tebpoctivrly.‘.Thﬁ prediutibu eguation for thoe

fivet year fiwal mark, based an N “1 A WujHJ‘ihP variable, qgiven

in hypolhesis 5(a) wan au follows:

A

Y SLh07 0,642 X)L 0.8 Xy B 00297 A, 1.0.300 K = 00474 %

-

3
whoro XI‘LO X, are indicated in Table %VI. o
L

The regression eguation is significant at the 0.05 level.



TABLE XLV

MEANS AND STANDARD DEVIATIONS FOR SCORES ON SIX PREDICTOR
VARIABLES AND TWO CRITERION VARIABLES; N=21

Predictor Standard
Variables Means Deviations
Eﬁegtricity 12 (or
Electronics 10) 8l.24 9.68
English 30 62.24 9.13
D.A.T. Subtest 70. 24 10.33
~ Mathematics Average S 70.14 ~10.07
Science Average 68.57 10.59
Departmental Avexage 67.10 - 7.44
Criterion -Variables ‘ -
First year Electronics final 69.46 7.17
Second year Electronics final 66.37 6.70
e -
TABLE XV

THE CORRELATION COEFFICIENTS OF SIX PREDICTOR VARIABLES

WITH EACH OF TWO CRITERION VARIABLES; N=21

" - Predictor

Criterion

First Year
Electronics Final

" Gecond Year
Electronics Final

l).Eléctricify“12/Electronics

10~ 0.151. 0.159
2) English 30 o 0.298 0.008 i
3) D.A.T. Subtest 0.361 -0.050 - '
4) Mathematics Average 0.5469 . 0.5654 .
5) Science Average 0.4359 - 0.285 ‘
6) Departmental Average 0.5369 . 0.386

a_ '
Significant at the0.05 level.
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TABLE XV1°
LAST SIGNIEICANT STEP IN THE STEPWISE MULTIPLE REGRESSION

ANALYSIS TO DETERMINE THE BEST PREDICTORS OF
THE FIRST YEAR® E~LECTRPNICS MARK; N=21

. . R - . .- . roo L 1'-/.-

L . Standard ' ., Regression - Standard Percent
Variable . Weight " Weight ~Error ' Variance
Mathemétip§_Average ' . : ’ :

(xl) . T "i - 0;3027 ) ;”~"0.642'"“' ;0.280“’ - 29,82 - -
D.A.T. Subtest (X5)  0.372 0.258 0.134 13.92
Electricity 12/Elec- . :

tronics 10 (X3) = 0.348 .057 0.166 5,52
English 30 (X4) 0.383  0.300 ~ 0.276  1.00

“Dépen*tmr'nt_.al : , , - , '
Averuage (Xg) ~0.492 . ~0.474 0.508 2.73

.Total . : . 952.96
Constant =1.507 *
’ ) ’
SIGNIFICANCE OF RE(}RESEEI_ON
: Sums of Mean ]

v Source df .Squares Squares Fo P
Regreusi on S5 544.64. 108.93 3.381 "0.0304%
Residuals © 15 a¥3.27 . 30.0 .

Total 20 1027.91

_ :
Significant at the 0.05 level.



Hypotpesis 5(b). ‘Intluding Electricity 12 (or Electronics '10) as
4 .
a predictdr, there is no significant correlation, at the 0.05 levels.

between the second year Electronics {inal mark and marks in the

followings . 4 .
(1) Electricity 12 | ,~ 1) Mathemat s Averaqe
(or Elegtronic§ 10) v (5),Science.Averdqo
(2) English 30 - - “f‘ (6) Departﬁental Average

(3) D.AcTs Subtest - e e e e e
. . e . ,

As shown in Table XV, Mithematics Avérage'is significantly
7corréigted'W@th the se@dhd year Electronics final marks. THeréfore,
hypothegis 5(b) was rejected; ' ‘ ' - -7

The,significancé level'fequired'for this correlation“was.0.4lé,
The signiﬁécant correlation of Mathematics Average.with the second year
Elebtrdnics tfinal marks wa5'0.565e‘ *Aé sho@n in Table XVII the best
predictors of the second ‘year Eleﬁtronics final.marks were: Mathe-
matics Average, Electricity 12 (o; Electronics 10) and Departmental -
Average, With variance accéunt¢d for of 31.87 percent, 5.75 percent'and

1.07 percent respectively. Thé prediction equation“for the second year

tinal mark, based on N = 2, and using the variables given in hypothesis

‘;5(b) was as follows: g
Y'= 26250 1 0.471 %) 4 0.201 X, - 0.139 Xg
where X, to X, ave indicated in Table XVII. f

The regression equation is Siqnificant‘ at the 0.05 level.

Hypothesis 6(a). Excluding students who have high school

e . .

electricity courses as predictors, there is no significant correlation,

®at . the 0.05 lcvel, between5the firét year Electronics final mark and-

K
o



TABLE .XV1{

LAST SIGNIFICANT STEP IN THE SYEPWISE MULTIPLE FEGRESSION

’

ANALYSIS TO DETERMINE THE BEST PREDICTORS OF
THE SECOND. YEAR ELHCTRONICS MARK; N=21

3

Standard qureésiobﬁ' Standard Percent
Variable . Weight Weight Error Variance
- Mathematics ‘ - g : .
7 Average (Xy) 0709 © 7 07471 TTUU0.1867 0 31.87 7
Electricity 12 (or . ° . oo \'_r
Electronics 10) (Xza 0.291 0.201 0.ra7 5.75
‘Departmental - ' e _ . .
Average (X3)« -0.155 0.139. 0.255 1.07
h . Total %38.69
" Constant 26,259
. . . ",,
- "'"' li(' -~ N )
i © _‘b 1’-' '\‘ & .
*:‘): 4 '. . ; ) ;
.° _SIGNIFICANGE OF REGRESSION - =«
, oL . " Sums of Mean L
Source df @ Squares Squares F P
_ Regression 3 346 . 45 115,62 3.57%  0.0360°
Résidualy - - 17 ® 549.71 32.34 :
. Total 20 896. 56

%@

- T

a .. R : '
Siqniilcaét at ;the 0.05 level.

<
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marks in the tolfowings -

4(I) English 30 C ‘(h) Science Averaqge
‘ : L L T
"(2) D.A.T. Subtest (5) Departmental Average

’

(3) Mathematics Average
The mcans and standard deviations for scores on the five

predictor variables and two criterion variables are given in Table

. to : LY ’
SXVIII. With N = 82, a correlatiopn of 0.215 is required for significance
at the 0.05 level. As shown in lable xI1X, = D.A.T. Subtest, Mathe-

~

matics Average,_Soience,Average and Departmental Average are
significantly corfelated‘with £he first year ElectroAics final mark.
Therefore, hypothesi§ 6(a) waskrejected. | |

The signifiéant'correlationé'Were D.A.T. Subtest.at 0.362,

Mathematics Average -at 0.395, Science Average at 0.431 and Departmental
' ] .
“Average at 0.473. As shown in Table XX, the best predictors of the
‘ | o S , u
first year Electronics final mark were: Department:l Average, D.A.T.

Subtest and English 30, with variance aqéghﬂ#edffpr of 22&40-percent,
6.35 percent and 1.30 percent réspectiveiy. The preéiction equation-
for the first yeaf final mark, based on N = 82 and using the variables

given in hypofhesis 6(a)

.

was as follows:

) .
K v . -
PO

/\ R ' .
-Y = 26.218 + 0.499 Xl + 0.237 X2 - 0.113 X3'

i

" where X1 to X3'aro fndidéted ih.Tabln XX. - : g
'4' T G - .

£ 4
o
t

the regression.equation is siqnif’_a'nt at the 0.05 level.

Hypothesis 6(b). Exclhdind students Who ' ve iqh school ~;

' - ® .
electricity courses as predictors, there Ts ro significant correlation, |
at the 0.05 level, between the Sebénd yeaq Elgctronics final mark and
‘marks,in the followings . |



. : TABLE XVI

I

a8 .

MEANS AND STANDARD DEVIATIONS FOR SCORES ON FIVE
PREDICTOR VARIABLES AND TWO CRITERION
VARIABLES; N=82

JPredictor _ Standard
Variahles ' . Means Deviations
English 30 ' 60. 18 11.50
“D.A.T. Subtests o 70044 - 11.16
Mathematics Average : 66,76, 11.34
Science Average © 65.51 11.32 v
Departmental Averaqe ‘ 64.33 #.49 ‘
T &g .
L Criterion Vdrlablg§ .
First year Electronics final~ 68.17 9.04
Second year Electronics final | 66.53 9.86
"'—‘ ’ ‘ —— S
i
\ TABLE XIX

|

.

THE (ORRELA]ION COEFIPCIENTS OF FIVE PREDICTOR VARIABLES

WIIH EAFH OF TWO CRITERION VARTABLES;

5

N=832

Criterion

. . First

Second year

. year
Predictor c o : Electronics final ~ Electronics final
£y .
1) English 30 0.172 0.201 .
2) D.A.T. Subtest 0.362° 0.22249
3) Mathematics Average 1 0.3958 - 0.456°
‘4) Science Average 0.4314 S -0.4108 4
0.4732 T 0.540% 7

5) Departmental Average

—

9Sighiticant at the 0.05 level.

L

T
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(1) English 30 -~ " (4) Science Average

(2) D.A.T. Subtest. - (5) Departmental Average

»

(3) Mathematics Average
As shown in Table X1X, D;A.T.'Subtest, Mathematics Average,

Science Average and Departmental Average are rlqnlflrantly correlated
I“

with the second year Electronics final. marks. lhereforﬁ, hypoth951s

6(b) was rejected.

-The signifidance~levél»required'for these correlations was.0.215..

-Thé significant correlations with the second year Electronics‘final
'mark were: D.A.T. Subtest at 0.222, Mathématics Averége at 0,456,
Secience Averaqe at 0.510 and Departﬁental Average at O.54O.AvA5 ;Eown
in Table XXI the beét prédiﬁtors of the second yearvElectronics~final
marks were: Departmental Average, Mathematics Average and D.A.T.
Subtest, w1th variance actounted for of 29 15 percent, O 87 percent and
_0.81 pércent'respectively. The prediétion'equation for the second

. year}final‘mérk, based.ép N =’82 and using the variables'ineA in-

hypothesisv6(b) was as follows:

¢ - : . . hd

A ' | S
. = 21014 + 0 464 ¥) +0.101 X, + 0.128 x3
where X1 to X3 are 1nd1cated in Tdble XXT. '

The regression equation is significant at the 0.05 level.

Al



TABLE XX7

ol

, : | .
LAST SIGNIFICANT STEP IN THE STEPW1SE MULTIPLE REGRESCION
© ANALYS1S TO DETERMINE THE BEST PREDLCTORS OF
~ THE SECOND YEAR ELECTRONICS 'MARK; N=&2
. - Standar'd 'Regressi on StandarA Parcerit
Variable W=ight Welyght Error . Varianee
Departmental L : _
. A_v.eragé (%) 0.400 . 0,464 G.L77 L 29.15
D.A.T. Subtest (Xp) 0.114 0.101 0.058 0.81
Mathematics . | :
Average (Xg) 0.147 0.128 0.129 0.87
: Total 30.83
‘Constant 21.014
SIGNIFICANCE%F REGRESSION
q. I“ :
. Sums of Mean o
Source df. : Squarés Squares . F p
Regression G3  2427.44 809.15 -11.580  0.6000%
Residuals 78 | 5445.77 69.52 v
81 - 7873.21 ¢ .

L 'Adtal

asignificant at the 0.05 level.

-



<Anaivsis of Steowise<Multiole Reqression Summary
For studenfg who had taken thlrty-flve rredlts of hlgh school

electrlclty Jnstructlon, the best predl tor of success for the first. ~
.‘and second year Electronlrs flnal marks was ‘the ﬁ A.T. Subtest whlch
"accounted for 30.89 and 33.83 percent of the variance respectrvely.

If however, each of the following predictors,‘fhe'first year, D.A. T.

Subtest, Departmental4Average,.Electricify/Electronics‘32,‘Science
~ Averagg, Engllsh 30 Mathematlcs Average, the -$econd year,‘D A.T.

Departmental Average, Electrlclty/Electronlcs 32, Science

Average, Electricity/Electronics °2, English 30 was used in the
regreéssion equation, success could be predlcted with 60. 90 percent,
60. 57 percent of the varlance ;;spectlvely accounted for. rww“ga?
“For ‘students who had taken Electr1c1ty l2 or Electronics lb,e-
the best predictor of success for'the first and second year Electronlc
final marks was Mathematlcs Average which accounted for 29 82 and
‘ 31.$7~o>\§ent of the variance reSpectlvely. If however, eachuof the
following'predictors,,the first year, Mathemat;cs Average, D;A.T.
Subtest,vElectricity 12 ox ﬁiectronics lO ﬁepartnental Average,
Engllsh 30, the second year, Mathematlcs Average, Electrlclty 12 or.
‘Elecrronlcs lO Departmental Average was ‘used in the regression
,equation,.soccess could be‘predicted'with 52.99 percent, 38.69‘percenf
‘ofbthe variance'respecfively‘accounted;for.' | | |
'For‘studente.who had novhigh achool electricity COorses,‘the
.beat predictor'of‘auccesskfor the first'and~second.year Elecrronic
© final marks was Departmental Average whlch aqpounted for 22.40 and

a .
'29,15 percent'of the varlance respectlvely If however, each of the .

lf0110w1ng predlctprs, the first year, Departmental Average, D. A. T.



Subtest, ~English 30, the second, vear, Departmental Average, D;A.T.q‘

Subtest, Mathematics,Aveiage was used in the regression equétion,
'success could be predicted with 30L25néercent, 30.83 bercenf of the

variance respectively accounted for.

[O20N

]



CHAPTER V

. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
S " .
The summary and conclusions presented in this chapter are

. : ’ !
reported in two sections. Part I includes the summary and conclusions

‘ releted to the determination‘of the effect of prior electricity
1nstructlon upon achlevement 1n two year Electronlc Technology programs;
Part II 1ncludes the summary and conclu51ons related to the selection

‘of peedictors of Electronic Technology.

PART Is SUMMARY AND CONCLUSIONS

.

y:d 61 - A.l' | | .A. - - ‘

” One of theypurpoees of this etudy was to determine whether there
is any difference in achievement of final marks in the N.A.l;T. Elec-
'wtronlc Technology.program between‘etudents‘wno had received electrlclty
instruction 1n hlgh school and students who had not recelved such prior
hrgh school electr1c1ty ins tructlon. Electronlc Technology studentsv
envolled at the Northern Alberta Instltute of Technology from 1970 to
1973 were used as the sample Of the 146 students 1ncluded in the study,
twenty-one students had received th1rty-f1ve credits, thlrtyqone
students had received five to twenty credits,-twenty students had received'
ten to twenty credlts, of hlgh school electr1c1ty 1nstruct10n and ninety-
four ;tudents had rece1ved no hlgh school electr1c1ty 1nstruct10n.>'ln

- order to partlal out the effect ot 1ntelllgence the analysis of |

covarlance method was employed whlch prov1ded adJusted Electronlcs

flnal marks. A summary of the results follows:
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ypothgsls l]gf. Hypothesis 1(a) was rejected. There is
slgnlflcant dlfference at the 0.0%5 level in the adJusted f1rst year
Electronlcs final marks betweenvstudents who have had thirty-five
credits of electrieity instruction.in high.school andAstudents who have
had no electr1c1ty instructlon in high scnool ‘Students who_had |
recelved thlrty-flve credits of hlgh school electrlolty 1nstruct10n
had an adJusted mean of 5.08 percentage p01nts hlgher on. thelr f1ret

year Electronlcs flnal marks than dld those students who had reCelved

;no hlgh school electr1c1ty 1nstructlon.

0 i b). Hypothesi's l(b)'was not'rejected. There is

no 31gn1f1cant dlfference at the 0. 05 level in the adJUSted second year
\

Electronlcs flnal marks between students who have had thlrty—flve

credits of electricity 1nstruct10n in .high school and studepts.who

have had no electricity instruction in high:schooi.

' Hypothegis 2(a). Hypothesis 2(a) was not rejected; There is

no s1gn1flcant dlfference at the 0.05 level in the adjus fi year

1Electronlcs final marks between students who have had f1ve to twenty -
_credits of electrlclty 1nstruct10n in high school and students who

have had no electricity instruction in high school..

'Hypothegis 2(b). Hypothesis 2(b) was not rejected. There’is f
no 51gn1flcant dlfference -at the O 05 level in the adJusted second year
" Electronics final marks between students who have had flve to twenty

credits;of electricity rnstructlon in high school and students who

have had no electricity instruction in hig@chool.’

’

Hypothesis 3(a). ‘Hypothesis 3(a) was rejected. There is’

4
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signifioant‘dlfference at the 0.05 level ln.the‘aéjusted fifst year
ElectrOnics flnal marks between students who have had ten to twenty
credits of electricity lnstructioh in hlgh school and students wno
have no electricity instruction in high school. étudents whe had
received ten to twenty credits of electricity instruction in high school
had.an adjusted mean of 5 08 percentage plints higher on their first
year Electronics final marks than did those students who had received

no electricity instruction in high school.
Hypothesis .- Hypothesis 3(b) was not rejected. The;e is no
2 o

~significant difference at the gjos level in the second year Electronics
final marks between students ‘who have had ten to twenty credits of
electricity instruction in high school and students who have had no

electricity instruction in high school.

onglusions

'On the‘basis of the ststisticol analysis of the data obtained
in this investigation, ﬁhesfollowing conclusions were maoe in relafion
to Part I of this study. - |

A‘signifloant difference‘Was'found between the'firstvyear
Electronlcs final marks obtalned by students who md prev1ously com-
pleted a vocatlonal program of electrlclty or electronics courses and

those obtalned by students who had not completed any electr1c1ty or

electronlcs courses. In the’ sample used, students who had completed

Jthe vocational electricity or electronlcs program 1dent1f1ed in thls
4/
¢ study achieved hlgherlmean scores on the first year'N.A.I.T. Elec-

tronics final marks than students who had no high school electricity

instruction.. N : S T : .

' - o
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A significant difference was found between the first Yeér
’ Electronics final marks obtained by students who had préviously completed
somé~e1ecfricity or electronics'courSes‘and“those obtained by'students
who haé nbt completed any electricity or electronics courses. In the'
sample used, students who had completed two or more courses of €lec-
triéity either in tbe Indu;tfialvArts'or Voéafional Programs achieved.

higher mean scores on the flrst year N.A. I.T. Electrqnlcs :f“5f”

[ T

than students who had no hlgh school»EIectrlcxty 1nsﬁruct'-

year N.A.I.T. Electronlcs flnal mark than” stdents who had onlyggheo

.

course of h;gh'school electricity 1nstruct10n. However by the end of

the second year, “this difference was no longer apbagedt. Similarly, "

- thefe was no apparent difference Between stuﬁentslwho haa‘cémpléfed
X i v

a high school vocational prograh énH those who had no high school

electricity or electrodics instruction at the.euﬁ:of fhe second year.
PART II:" SUMMARY AND CONCLUSIONS -

jL_mazx ¢ S - ';k
% o - ot

Tf? “second pﬁrpose of this study was to determjne from a number
of varlables, the.best predlctprs of the academlc success .of students |
of the firsf'aﬁd second'yéar Eiécfronic Technology progfam at the
Northern Alberta Ihstitute'ofiTephnology. The factors considéred were
as fol;owsz 4Electficity 12 (or Electronics 10), Electricity 22 (of
Electronics 22 and 32), English 30, D.A.T. Subtest, Mathéma@ias
Average, Science Average and Depaftmentél Ayeraée, The sémpio_of'l46ﬂ'
students was the éamelgrOUp used. in-Part I of this stﬁdy and_cénSisfedl

Y . . -
. . L e
‘ ‘ ' ‘ )pﬁ. s
. > 'Y e L S

” . - . N
' . : : ® L
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Voo : . S ' © oy
of ‘Electronie lérhnology studente 0nrollnd df fhe Northerh Alberta’
Ingtltuto of fprhnology from ]970 to 191? 1h“’5tGpW15ﬂ multiple
regression computer program was used for the analysis. |

In the first'computer auélysis.whéh'Electricity or Eleutrop%uu
22 and Electricity or Electronics'ﬁz were included 4as nredirtof& (n l’l
the correlation coeff1c1enr requlred for significance at tie .00 level
was 0.433. 'Three predlctors correlated significantiy with the

—

criterion, first year Electronics final mar‘D The predlctors and Lhelr

respectlve correldtlon coeff1c1onts were as fo]lows. D.A.T. Subtest

‘with 0.556, Départmental Average with 0.525 and Mathematics Average at

0.462. Hence - _aas reasonable and possible to develop. a prediction

equation for ihe first year Electronics final mark as follows:

¢ Y =9.262+ 0.533 (DAT) + 3.539 (Dept. Avg) = 0.328 (Elec 32)
~ 1.599 (Science Avg) - 0.719 (English 30) - 0.391 (Math
Avg) o v
Total variance accounted for = 60.90% -

iy ?
_The D. A. T. Subteot was selected as the best predlctor. It accoupted

for 20.89 pFrcent of the varlance.' The nextAbest.predlctors and the

L.

amount of variance that was added were Departmental Average with 12.Gf

. ’ - b - . " - ' .
-percent, Electrnicity (or Electronics) 32 with 3.49 percent, Science
| Average with 5.02 percent, English 30 with'6.72 percent and. Mathema-

tics Averaue'With 1.82 percentav Eloctricity (or Electronics) ?° i

A

not cnntllbute 51gn1flcantly to the equatlon and therofore are not
reported here. . P - ' }
- With the second Yean»Elebtrohics'finaiv@ark as-the ¢riterion i .

(N=19), the same three predictor- that weré Significanfly correlated-Aéﬁi,

.
. : . ’ ° . ".s :
. ; . M - f
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Qﬁ'with the firet'year Electronics finai mark‘agatn were 5ignificantlyi
correlated with the eeconc year Eiectronics final mark‘hut one more
.yariable was. added. The predictors and.their;respective cgrrelation'
coeffiCiente were as follows: “D.A.T. Subtest with O,582.'Departmentalw
Average with'6.567 and Mathematice Ayerage with 0.473. In addition,
_one mcre predictor, Science‘Average, pronncee a Sicnificant correlation
cf'0.479. The prediction equation.for the second‘year Electronics

.

. final mark was written as:

¢’

o

Y = ~13.233 + 0.503 (DAT) + 2.163 (Dept Avg) - 0.343 (Elec .32)

-~ A . . ‘

-1.026 (Science Avg) + 0.238 (Elec 22) - 0.293 (Engllsh 30)

" Total variance accounted'for 60 57% o _gﬁ_

_ .‘; ) g | ' ' o é?

The D.A.T. Subtest again was selected as the best predictpr. 'IE
acconnted for 33.83 percent of the Qariance. The next best predictors
and the amount of variance that was added~weré Departmental'Average

vwlth 15 65 percent Electr1c1ty (or Electronlcs) 32 with 2.77 percent,
501ence Average with 3.23 percent Electr1c1ty (or Electronlcs) 22
w1th 3. 13 percent and Engllsh 30 with-1. 96 percent.

Th the secend computer analysis when Electrlclty l2lor Elec—
tronics.Ié was Jnclgdedaas a pred1ctor€?N=21), the correlatlon coeffr-

" cient required fer:significance was 0.413. Three predictors correlated
A51gn1f1cantly with the crlterlon, flnst year Electronlc final mark:

\ :

The predictors and thelr reSpectlve coefflrJents were as followss.

Mathematics Averaqe with 0.546, Depavtmental Average'w1th 0.536-and
. \)' . .,

“Science Average with 0.43%. Thus, 1t was JUStlfldblO to yleld a
- - »eq
predlctlon equatlon for the first year - Electronlcs final mark
»
'y, oo A \

B

«

@ - fo ‘ BRI
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.

Y - -1.507 4'0.642 (Math Avqg) + o."258, (DAT) 1 0.257 (Elec 12/
" Elec 10) +0.300 (English 30) - 0.474 (Dept Avg)

Total varlance accounted for.= 52. 99%

The Mathematics Average was selected as the best predictpr when the

regression eggation for the first year Electronics final mark was

established. It accounted for 29.82 petcent of the variance. The

-

next best predictors and the amount of variance that was added were
D.A.T..Subtest-with‘13.92 percent ﬁleCtricity 12 (or Electronics JQ) o
with 5. 52 percent Departmental Average with 2.73 percent, and

Engllsh 30 with 1.00 percent. '
i

With the second year Electronlcs flnal mark as the criterion
LN ‘ ~.
(N—21) the only 51gn1f1cant predlctor was Mathematlcszﬁyerdge wlth a-

A 4,1

correlatﬂbn coeff1c1ent of: 0. 565 The predlctlon equatr%ﬁ for the

’-a,.. 'f 7\

second,year Electronlcs final mark wass

A :
Y= 2. 259 +:0.471 (Math Avg) +0.201" (Erpc 12/Elec 10)

—o 139 (Dept Avg)

Total variance accounted for = 38.69%

¢
!

The'Mathematics Average was again selected'as the'best,predictor._ It

‘accounted for 31.87 percent of the variance when the regresqlnn equatlcn

-;s‘,

was established.. The next best predlctors and the amouqt of varlanco
i L
that was added were Electr1c1ty 12 (or Ele;trpnlcs 10) w1th 5. 75 o
™, s
percent and Departmental Average with 1.07 percent reSpectlvely

In the flnel computer analYysis when hlgh school‘electr;clty ;
T : \ . . .

instructions were deleted as predictors (N:82), the correlation

‘ coefflclent requ1red for slgnlflcance was O. 215. "Because of the large
. ‘("\1 . .

"N a low 51gn1f1cance was- req as a result, all predictors
. : e




e

: td ésjabllsh the predlctlon equatlon for the flrst yearV

8 . R L e

o ,2:: - '.‘,l';;., : R v [
except Engllah 30 were s1gn1f1cantly correlated w1th both the flrst and

\‘r\«r l

second year Electronlrs flnal marks. Ihe pred;ctors of the}f;rst yeaﬁ

~

" Electronics final mark and thelr respective cgrrelation coefficients
were as followss Departmental Average with 0/473, Sc1en¢e AVerage

with 0 431, Mathematics:* Average w1th 0. 395 aryd D. A.T Subtest w1th

iy

/. g
0.362. The prEdictof§ of the second year Electronlcs flnal mark and

- 4 -

thelr reSpectlve correlatlon coefflclents were as follows. Depart-: '

a. . i [

' o
mental Average O 540 Mathgmatlcs Average O 456 Sc1ence Average 0.410

" and D. A T.-Subtest 0. 222., Therefore, Lt was reasonable aqﬂﬁposslble

/

R
. A . R S S '
. frnaI maﬁk as.: ) SR e , “

s

/\ : : LT . -
= "26. 218 +co 499 (Dept Avg) + 0 237 (DAT) ~ 0. 143 (Engllsh 30)

‘Total w&rrance accounted for 30 25% _
, L A%

RS

fThe varlables that"added slgnlflcantly to the predlctlon equatlon,

'establlshed<for tne flrst year Electronlcs fanal mark and EEF amount
.J‘\""\."'- k i . ’ﬁ

of varlance that thelr addltlon accounted for were as followS*

‘ Departmental Average 22 40 percent D.A.T. Subtest 6. 35 percent and o

/’ . ‘ G‘.
Engllsh 30 l JQ percent..~

- . - N : .1’ .
‘

The predlctlon equatuwxépveIOped for the second year Elec” ~

,_O

<t10 &Ol (DAT) ? 0. 216 (Math Avg)
l} .‘ vA,A ._.« ot

A
varlanpe accou’ted
13 . . 3
P e &

. Total

i »}The varlables that addedA51gnf¥1canth to)the pred1ct1on equation -

ﬁpstabll B

oY : ) . TR,
'ﬂ:nce that thelr‘adéltlon accoQBted tor were as. follows, .;ﬁf

:fyb.-' s" ¥

e LA o o B
g =, Y . . L NEIS
(55N ! - -7 RN . N . IR

for = 80 83% - o ':a v &

p R ' .
gned £or the second year Electrdﬁccs f1nal mark and the amount*‘ﬁ

~l LR ';.' A g l"
s s I
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Departmental Average 29‘.1‘.‘5)%' oerrtont‘;" D.A.T. Subtest O,,8‘.1 percont ‘and
Mathematlcs Averago 0}37 ﬁfrcerwt. a

Departmental ,AVefﬁﬁér aceounted for the largest portlon of the
vvarlance followed b ’D'AL’T‘ Subtest for both the predlct*on equations -

~? . /

of the flrst and ‘se"co" d’iear. ._“.7_
. Y

' Vi J‘r' HERY
Lonclugioag "f TR

r‘ Py T Cave, ‘ - .
On the basi@ ¥ Ahe findings of this g
conclus1ons related : azﬁ_il,of‘\phést(stfdy s§ )

L -~ The best“ﬂ@élcﬁrs&f su(ess 1n/,§

Y ""“‘a

‘F’rogram for students 'who P'we conp'ﬁ'fe:i' the h;#}-

E N YN N

P

EleCthlty or Electro-nlcs P)f'ogram are as folmws. the flrst ‘year of 4, g "

1‘1,.

‘the N A,I T.. P’wam, D.}‘L/ Subtest Depgrtmental Average, En;llsh t».w

i . b

30 .s‘cilence Average, Electrlcity/Electronlcs 32 and Mathematlcsx !

A

Avérage. ‘For the second;year the, best predlctors are:. D. A.T. Subte ;
¥ -
Departmental Average, 501ence Average, Electr1c1ty/Electron1rs 22, '

L ,
Electrlclty/Electronlcs 32 and E1gllsh 30 o a T
LS . For students who have only one cou‘i-se of Electr1c1ty/Elef—¢ . . o
o 9?‘-‘ \’ » N . B .
‘ trorucs 1n\?ugh qchool t,;hel best predl.ctors of success in.the MJAZI. 1.
a oo e g ® T

) 'V‘Eleotronics Program are as follow'S. the fn‘st year of the N A 1T
. f_, : . t

, Mathematlcs Averag-(, D.A. T. Subtest, Eloctru;lty 12 or L RN ¢
. “* . . i N ‘ y . . \.,. ‘x“

Elec ronlcs 10, Departmental Average and Engllsh. FOr‘the onrorvj year,

the best predlctors are: Mathematlcs AVerage,Electrlcﬁgt 12 or

’ 7 R

Electronl'cs 'lO and Departmental Average., Co - ‘ - 4'#“
Fo:c studen‘ts who have no hlgh school Electr1c1ty courses thc o
N R
b best predlotors of 'Success in tth ATV Ty Electronlcs Proqram are’as

,follows,. flrst year of the N. A I T. PpOQram, Departmental Average, )

i - .t v - o o o . mitn

o



[ ° ' (),3
D.E)T. Subtest, and English.SO. For the second year, the best

predictors ares Departmentai-Average, D.A.T. Subtest and Mathematics

4 BT

Average. .
The variance accounted for 1‘ regression equations

presented rn thls study ranges from a high of about 60 percent to a v

Jow of about ?O percent The varlance accounted for appears to 1ncreaso'

w1th the amount .of prlor tra1n1ng in electronlcs and decrease w1th the

prediction of success in the second year. This cogppares favprably
with other: studies of regression analysis where the variancde accounted

for generallv falls betweén 20 percent and 50 percent of the total

.

< varianpce. . Lav1n (1965), suggests that tofal variance accounted for

‘.ranglng between 35 ‘percent and 45 percent. results in eggations

x

satlsfactory for use in predlctlng student achlevement. This be1ng :
the case the eqdetions deveIOped in this study for students who have

_completed one or more courses of electr1c1ty while in hlgh schooJ
) L 4

(R
might -be used as predlctors with some confadence while those equatlons ‘

. " ~

assoclated w1th students who have had’ no tra1n1ng ?rlor to enterlng o

‘N A I, 1 ~ may not be used w1th the same - deﬁree of oonfldence

el d -
N T . B . ' P
RECOMMENDATIQNQ e i
s Oon the grounds of the flndlnqs of" thl’ studyn Lhe fol]ow1n1 1W.. o
b ‘,f‘;' - '3 . - ) -
reoommendatlons are made- - Co .'

. b SR

1.It appears that studentgmwho have a baokgrounéfo[.two oT more
e o S fts 2 S .

- o - ‘ R SRR .
courses or thirty-five credits in'high school elecﬁrlflty have an

advantage ‘over other students enrolled in the«fzrst year - E}ectronrcf

@

5 program at the Northern Alberté’Instltute of Iechnology Guidance .
ﬁn :

_‘. -

-




6HA

select electronics at N.A.1.T. of the relationship betWeon.high
'school electricity instruction and the N.A.I.T. Electronigs
program. 5The-prediction equations developed in this studywmlght

enable educators to assist students in making vocational choices.

A

2. Although students with some. high sghool electricity instruction
achieved significantly higher marks in the first year Electronilks

final.than did those without ‘such.instruction, the correlation
'QLTPBQEQEeprbi%h,schooljelectricity courses'and.the.ElectroniCS final_.‘ -

-

1
-

“ot laigé. Perhaps the- marks ass1gned to high school

* .
STA e, A S, - a--_, AT

o )

whlchKenables a high school electr1c1ty graduate to succeed in ‘the
.. first year Electronics program. Further 1nvest1gat10n is

N.A. I ;
.requ;re 'in this area.”
3, A study ould be made to determlne the areas of ‘similarity 1n
content be ween h1gh school electr1c1ty courses and the N.  A. I T.

Electroénic Technology program. A comparlson should also be made

*
€

of the 1nstructlonal approach used in hlgh school electr1c1ty
.courses wfth{&?at used in the N A LT, Electronlc Technology programl
4. A Turther study sﬁould be conducted to ver;fy the valldlty 6% the
<'pred1ctlon equatlons developed in this research _ - £ |
5; A survey should be conducted of Electron1c Technology program
udents who have had prior electricity high school 1nstruct1on'
f'to obtaln students reasons ‘for statlng that prlor hlgh school -,V;'
electrlclty 1nstruct1on was, Or was not, of asslstands
o. _A~%Urther surveyjqf Efectronlc Technology students,could‘be
‘oonducted to determine the sourCe of thelr difficultieslin the;5;‘

+ . .
. <

Electronic Techpoldgy courses.



N

BTN

. . 4 v .
program in 1970 and 1971 and who therefore graduated in 1972 and .

. 65.
Data were only available for students who first enrolled in the-
: ' .‘ A ' - *
1973. Factors of particular interest which could .not be ahalyzed
with reiiability because of bsmall_ numbers in the samplwuk_)grou_ps_

in this study could be” later analyzed with substantially larger )

samples. Increasingly larger-additions to the original sample

occur annually. In those areas, this study could be considered -

.

‘ff‘,ﬁ . ‘
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