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Fon some time now it has been appa::ent that the enrol-

ment pattenns in High School Science have been undergoing

change. Data collected in the Pnovince of Albertal by

G.F. Canon fon the years 1951 to 1969 show that Physics

enrolments in public secondary schools in Alberta wene not

keeping up with total en::olments in High School. In

comparison, Chemistny maintained a nelatively constant

enrolment patter-n until 1968 and then suffened a sudden severe

dr.op. 0n the othen hand, Biology registrations expanded,

appanentty at the expense of the other majon science

options.

This trend described by Caron in Alberta is similar to

a tnend identified eanlier in the United States " Data

compiled by the Amer:ican Institute of Physics2 confirmed

the declining enrolment pattenn of Physics in that Country"

TNTRODUCTTON TO THE STUDY

Chapten ï

1 G.F. Caron, "studentsr Reasons fon Electing or
Rejecting Enrolment in Grade L2 Physicsr', Unpublished Master
of Education Thesis, University of Manitoba.. I972.

2 The Amer.ican Institute of Physics, "l,Vhy is High
School- Physics Enrolment ltlot Keeping Up VJith The School
Populatioñ", The Physics Teacher, (l'lovember, l-964), p. 389.



NEED FOR THE STUDY

These sullveys naise seve::af questions:

1) Is there evidence of a pattern of declining enrol-

ment in Physics in Manitoba?

2) If a changing pattern exists, what al?e the factons

that contnibute to it?

3 ) Can a problem of declining ennolment be solved

within the f::amewo::k of education? Should any of the thnee

major science coullses novü offer.ed become a pre-requisite

coulrse of study nathen than remain as an option? fs there

need to change the content of science cunriculum, methods

of instruction, or teacher. prepanation? Have teachers

attempted to halt the downward trend?

No study has been made in Manitoba to confinm o:r deny

such a tnend, or to identify the contnibuting factons. Until

no\r, the problem has been left to speculation. 0n1y by

collection and analysis of data can the natune of the problem

be determined.

The punpose of this study is to determine the natune

and extent of the changing ennoLment pattenns in High School

Science and to identify possible causal factors contributing

to them.

SCOPE AND DEFTNTTTON OF THE PROBLEM

Since Manitoba High SchooL students at the gr:ade 12 level



may elect one or more of the majon science options, Physics,

Chemistry and Biology, the study will focus on enrolment in

gnade 12 science.

The study will seek anshTens to the following questions:

Question 1: What is the nature and extent of the

changing ennolment patterns in gnade L2 Physics, Chemistry

and Biology in Manitoba?

Question 2: Vlhat characteristics distinguish a grade

12 student who: (a) is enrolled in science fnom one who is

not enrolled in science; (b) is ennolled in Physics f::om

one who is not enrolled in Physics?

The chanactenistics olr variables to be tested are: sex,

I.Q., academic achievement, aptitudes, genenal interests and

subject attitudes.

Question 3: What are the reasons offered by students

for electing not to ennoll in Physics?

, STUDY POPULATÏON

The study involved the total gnade 12 population within

Manitoba fon each of the yeans 1962 to L972. The Manitoba

recor-ds of ennolment wene consulted to determine the numben

of students ennolled in each of the major science options,

namely; Physics, Chemistr.y and Biology, in each yean in
question" Brandon School Division ::ecords were examined to



determine g::ade 12 student enrolment in the Division and

within Bnandon Collegiate Institute.

Fon the pur?poses of questions 2 and 3, a sample was

taken from the population, comp::ising 76 students enrolled

in g:rade 12 at the Brandon Collegiate Institute duning the

academic yean 1972-73. Out of this sample of 76 students,

21 were ennolled in Physics. While the sample from Brandon

Collegiate was taken in the yean following the decade that

was used to determine Pnovincial and Divisional tnends, it

is assumed that the student sample is not different fnom

the total population under: study.

STUDY DESTGhI

To answer question 1, a historical surlvey Ì^/as taken of

total student enrolment in gnade 12. The survey was carnied

out at three diffenent levels: (1) fon the Province of

Manitoba as a whole; (2) fon Bnandon School Division #40;

and (3) fon a school within the Division, Brandon Collegiate

Tnstitute.
The data for question 2 wene obtained fnom a sunvey of

existing school records and from a batteny of objective tests,

Kuderrs Gene::al Tnte::est Survey and the Purdue Masters

Attitude Scale Toward Any School Subject T¡terle administened

to obtain data ::egarding students gene::al interests and

attitudes toward school subjects "



Fon the pul:poses of question 3, a trStudent Questionnaire"

r^7as used to deter.mine what students I gave as reasons fon

electing not to enroll in Physics "

The data fon each of the questions investigated were

treated in a differ.ent manner. With respect to question 1,

the enrolment records hrere consulted to determine the pen-

centage of students enr:oIled in each of the majon science

options, Physics, Chemistry and Biology, for each of the

years 1962-72" The pencentage of students enrolled çvas

ptotted against time and slopes of the cul?ves obtained were

used to detenmine the natu::e and extent of enrolment tr^ends

within each majon science optioir.

Da-ta denived fr.om the investigation related to question

2 lve::e treated by computer. using Peansonrs Chi-Square Test

of "Association" . The test statistic (X2 ) üras calculated

STATTSTTCAL TREATMENT OF DATA

using the fonmula;

ß2) =

where: E denotes the expected frequency of the panameten

classification unden question, and 0 is the conresponding

observed frequency" A critical value fon Chi-squat:e at the

Seo Level of confidence was used as a criterion for rejection

of the null hypothesis.

An item analysis of student responses to the ttStudent

(r - o)2
-õ-



Que st ionnaine "

r.¡t¡ e'ari z,oò. ihe

(2) peciagogieal

Data r3sul-ting

histogram.

r,vas nad3 v¡ith respect to question 3 lvhich

responses into foui: nain a?eas : ( 1) acad=rni c

, (3) cultural-social-, and (4) vocational.

from the item analysis welle presented as a



Although modern educators necognize that the knowledge

of Physics is fundamental to undenstanding and coping with

such vital- issues as space exploration, environmental

pollution, nuclear hreaponry, as well as the mechanics of

evenyday livingr âr increasing number of students ane avoid-

ing the study of Physics.

A review of the litenatune nelating to the changing

enrolment patterns in High School- Science reveals a wide-

spread concern with respect to Physics on1y" Since Chemistny

enrolments have been somewhat more constant and Biology

ennoLments have been increasing, little mention has been made

of these two areas. Secondly, the concern appears to be

primanily American. All the studies, except one in the

P::ovince of Albenta, ü7elre made in the United States.

HÏSTORICAL BACKGROUND

Chapten II

REVIEVI OF THE RELATED LITERATURE

The percentage of high school students in the United

States ennolling in Physics has been declining fon mone than

half a centuny. The phenomenon was necognized fon some time

befone educato::s began to voice concern about it duning the

Fifties in the United States" However:, nothing r/,ras done

about it until the Sixties, when new science courses were



beginning to be intnoduced.

For decades, the American ennolment pattern3 (see

Figune 2.I, page g ) ín the thnee major science options has

been undergoing drastic changes. Total school ennoLment

at the gnade L2 level has nisen shanply but only Biology

has kept pace with the rising ennolment pattern. In tenms

of pencentage en::olments, Physics shows an almost steady

::ate of decline. In Canada, the data from Alberta4, indicate
a simil-an pattenn during the past two decades.

SURVEY OF CASE STUDTES

Factors suggested as nesponsible in publications
appeaning duning the past ten years may be clustered unden

three general categories: (1) the school curniculum; (2ù the

Physics teaehen; and (3) the student. Literature relating
to some of the vaniables tested in question 2 of the inves-

tigation appea::ed to be unavailable.

The School Curriculum. Course content and philosophy

of Physics coullses r^ras one of the first concerns cited for
decr:easing ennolment patterns in Physics. For this tleason,

experimentation with different text books began, as well as

J

4

rbid "

Caronr 0p. Cit. p.16
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the development of new courses of study, Physical Science

Study Committee (P.S.S.C.) Physics and Hanvard P::oject

Physics.

P.S.S.C. is the oldest of the new apProaches to Physics,

and pnobably has had the greatest influence on the design

of more necent cunniculum matenials. All aspects of the

program are closely integrated, and depend to a lange extent

on mathematics. Although the counse generates interest in

some students, it appears to do the opposite to others "

Thene ane indications that this is because of the mathematics

requinement.

Hanvard Project Physics is a progl?am that attempts to

bridge the gap between tnaditionat Physics and P.s.s.c. The

intent of this course is to create a Physics course that

will appeal to a wide vaniety of students, including those

who will make a caneer of science, and those who will go to

college but majon in some othen field. It is to some degree

a more humanitanian appnoach.

A study conducted in the State of Michigans, reported

that implementation of P.S.S.C. Physics along with other

eurricul,um innovations have not been effective in nevensing

the trend of declining enrolments. The study indicated that

from 1960, when P.S.S.C. Physics was intnoduced in the high

10

5 Thomas E, Van Koevring, "High School Physics and
Chemistry Ennollments in Michigan", School- Science and
Mathematics, Vol" LXXII, No. 5, L972, p" 379.



school curriculum in Michigan, until 1965, Physics enrol-

ments continued to decline.

A sinrilan study in Wiscorsi.r6, linking seve::al populan

texts in use to increasing and decreasing enrolment, reponted

that 18.6r? of the teachers using the P.S.S.C. course showed

an incr:ease in enrolment , 67 .4eo showed no change, and l-4eo

showed a decrease. I,'lith nespect to Project Physics, 37 "Seo

showed an increase , 509o showed no change, and 12 .seo showed

a decnease. Although there r^let?e ineneases in enrolment

shown, the study concluded that the new coulrses were unable

to produce any sígnificant increase in enrolment in Physics.

A thir.d study done in OhioT suggested that Pnoj ect

Physics or? a similar cunniculum approach, coul-d be success-

ful in incneasing Physics enroLments. The suggestion is
based on nesponses f::om senions not taking Physics, where

I6eo to 59eo of them said they would take Physics if it Ì^ias

a counse that stnessed historical and humanitarian implications
rathen than just the subject matten of physics.

A founth study, in Pennsylv"r,iu.B, which attempted to

tl_

6 H"E. Hale and J.R. Smith,
Physics -- A Survey in lrlisconsin",
(Feb., 1971), p. 33.

7 Thomas S. Jordan, "Investigation in the
Decreasing Ennollments in Iiigh School Physics",
and Mathematics, (May, l-972), p" 700.

B J.R. Canpbe11, "Is Scientific
Outcome In Todayrs Secondary School Sc
Science and Mathematics, (Feb., L972),

"T::ends in High School
The Science Teacher:,

Curiosity a Viable
ience P::ognam?", School

Causes for
School Science

p. 13I "



determine the effect of the philosophy of the nevr science

courses (P.S.S.C. Physics, CHEM-Study, B.S.C.S. Biology) on

the scientific curiosity of students as they move from

junion high to senior high, indicated that the new courses

do not foster the development of productive attitudes and

values.

The study showed that senior high students had greater

scores on the lowest level but sunpnisingly lower scores of

involvement on the more advanced levels of the affective

domain. fn othen wonds, a distinct crossover between levels

t and 2 occurred. This implies that as a student moves from

junion high to senior high, something happens that tends to

destroy the students level of scientific curiosity and

intenest, and which the new courses ar:e unable to maintain

or re-a\^raken. It is even possible that the new courlses

may be contnibuting to the crossovel? and to the decline.

The Physics Teacher. A second area of concer:n exp::essed

in nesea::ch literatune is the nole of the Physics teachen

in the studentts election to enroll in Physics. Thnee student

perceptions appean to be of most importance.

The finst penception is that "students feel- that Physics

teachens undenstand litt1e of their personal problems"9. The

teaching objectives of the Physics teacher do not seem to be

I2

I l,rlal-ter E. Elliott
and Physics Teachers", The

, I'Perceptions of High School Physics
Physics Teachen, (Jan., 1971), p. 33



peopl-e-oniented, not? do they appeal widely to the lower-

ability on tenminal- student.

llany students perceived Physics to be personally useful

and important to future goa1s. Moreove::, they perceived

Physics teachers as knowledgeabler ês deriving joy f::om

teaching, as able to make difficult ideas seem easien, as

fain: âs intenested in them as students and in their school

nelated probl-ems, but as understanding little of thein
pe:rsonal problems. The consensus among students seems to

be that the Physics teacher tends to tneat the student as

an object, The suggestion is that the objectives of the

Physics teachen should include something more than just

the purely scientific aspects of Physies.

A second penception is that "Physics courses exhibit
lma1e sel-ectivitytt'10. This is a senious charge since

enrolment figunes indicate that appnoximately 46eo of the

total- gnade 12 enr.olment in any school will be made up of
female students. Generally speaking, female students alle

finding it difficult to identify with eithen the Physics

coul:se on the Physics teachen, and as a result, avoid the

study of Physics. Fon example, in the United States in 1964

only 5.t+% of the gnade 12 students who elected Physics were
11Iemale

13

11 Fletcher G. ldatson,
Cou::ses?'r, The Physics Teacher

l0 rbid "

"lrihy Do VJe Need Mone Physics
, (May, 1967), p. 2I2"



Teachens I pensonalities and value systems are more
stnongly rel-ated to students' changes in Physics
achievement, attitude towands Physics, and interest
in scíence than are the extent of teachens prepara-
tion in Physics, mathematics, and the histony and
philosophy of science, thein knowledge of Physics,
and their years of Physics teaching experience(12).

The study goes on to show that teachens who like po\^ler

and competition, who are agg::essive and like to make gr:oup

decisions, and are generally domineering, will have a

positive effect on their students gnowth in Physics interest
on the cognitive level. They, however, do not have a positive

effect on the aff ective level, such as an ar¡rareness of the

beauty of the universe.

The third perception of impontance is that:

given by secondany students for enrolling or not enrolling
in Physics. Some of the reasons mentioned are those given

in student surveys while others are just impressions or

opinions given by educators.
1t

A po11'" taken at Vüestern Michigan Univensity of 3r000

college fneshmen in 1968 neveals the following reasons for

14

The Student. The third concelrn centres around the neasons

L2
Teachers
Reseanch

13
School-

A. T. Rothman, W. þJ.
Characteristics and
in Science Teaching,

Physics", The Physics
H. Knuglak, "A Po1l

itielch, and H. J . lnlalbeng , "Physics
Student Learning", Journal of
VoI. 6-1, 1968-69, p. 63.

of College Freshmen of High
Teacher, (Oct., 1970), p" 394.



enrolLing in Physics and

Reasons for Taking

1. Interest in the subj ect had the highest pniority
for the boys (40e,), fol-lowed closely by counsel-or:rs
raeconmendation (37e"). The orden was neversed for the
girls (24eo and 41% ) .

2. The challenge of a tough subject was nanked thind
by both boys and gi::Is (15eo and 19eo).

3 " The reputation of the teacher was the lowest rank-
ing for each group.

Reasons for Not Taking High School Physics

for not en::olling in Physies

Hieh School Physics

1. Lack of interest in the subject was the prepondenant
response of boys and girls (67eo and B3e").

2. The counselor:rs advice was ranked second by both
gnoups (19eo and Beo) .

3. Fear of a low mank appeans to have influenced
relatively few students (7eo and Seo).

4. The poorô neputation of the teacher and subject
difficulty wene given as reasons by a small fnaction
of the nespondents (14).

The reasons point out that intenest in the subject and

the counselorrs recommendation are the two most important

influences cited by the students. Consequently, Knuglak

concludes that if high school Physics is to remain competitive

with other core subjects, intenest will need to be built into

the curriculum both at the secondany and elementany level.

't(

l4 rbid.



AIso something will need to be done to establish a betten

rel-ationship with high school counsellors.

The findings of the Michigan poll are aLso supported

by a survey canried out by the American Institute of Physics

and by Canonfs study in Alberta. Howeve::, they do not rate
the above l:easons as necessarily being pnime.

The American Institute of Physic" 
"rr*,r"yIs would indicate

the pr ime reasons to be:

1. Physics is too difficult.
2. Studentrs arenrt prepared fon Physícs with

proper mathematics, etc.
3. Students donrt think they need Physics.
4. Physics isnrt requined for: gnaduation.
5. Students aren't advised to take Physics by

counsellors, adninistratons on panents.
6. Students are interested in other activities.
7. The Physics course isn't well pnepared"
B. The school-s find it difficult to find good

Physics teachers.
9. Some schools cannot affond the necessary Physics

equipment.
10. Students dontt know what the courlse is about.16

ït funther stated that the data col-lected on the above

r:easons.wouId furnish ovenwhelming evidence that high schooL

students stay away fnom Physics because in their school the

course is too difficult to suit thein abilities and desires.

The data also seem to show that the student of Physics is
expected to wonk relatively harder than students of othen

16

15 Victon J.
The Physics Teacher:,

l_6 rbid.

Young, t'Survey on
(Mar-ch, 1965), p.

Enrollment in Physics",
TI7 "



subjects in order to achieve high gnades.

In Caront s study in ALbertalT , the af or-ementioned

reasons al-so appeaned signif icant. The f indings \^iere:

1" Students elect Physics pnimarily because of career
choices.

2. Students do not el-ect Physics because they have
been told negative statements reganding Physics "

3 " Gnade L2 students showed negative attitudes
towar:d Physics even if they enrolled in it
also negative towand the science teachen, but
moreso towa::d the subj ect .

4. Students who were advised by thein counselor to
take Physics ü7ere more IikeIy to have a negative
attitude toward Physics than those who wene not
counselled "

5. Students were tol-d that you had to be good ín
mathematics in onde:: to take Physics "

6. Students hTere told that Physics is one of the
most difficult subjects.

7. Physics students (as compar.ed to non-Physics
students) were more prepared to accept a de-
pensonalízed style of science teacher.

B. Attitudes (both positive and negative) v¡ere more
stnongly developed in Physics students than in
non-Physics students.

9. Females agneed that Physics was slanted towands
boys.

10. Students appnoved of lab work and involvement with
equipment.

L7

I7 Caron, 0p" Cit., p. lgB



The findings of this Canadian study were diffe::ent
from those of the U.S. surveys in one interesting nespect,

namely the importance placed on career choice when electing

Physies. Albenta students do not appean to elect Physics

because they ane panticulanly interested in the subj ect , but

rather because they have to, in onder to be able to enter

the career of their choice. In fact, they appear- to enrol-l

in Physics even when they have negative attitudes toward

the subject, just so they can meet the nequirements for
ent::ance into their chosen career.

A number of facto::s that might incnease or decnease

en::ol-ment have been pnoposed by educatons. Their comments

do not necessanily relate dineetly to the science curriculum,

the science teache::, or the science student, but nathen to

science education generally. Among their suggestions atle

the following:

1. Moving Physics fnom grade 12 to grade 10 might

increase enrolment in Physics, because thene aue

usually fewer subject options at the lower l-evel-, and

interest in science on the pant of the student is
penhaps higher at the lowen age l-evel.

2. Physics may be per ceived as not serving society

in a useful- !vay. Although Physics does play an

1B



important nole in the moder.n technology of medicine

and food p::oduction, the student may be left with the

impression that Physics is l-ess involved with the

immediate needs and pnoblems of society. The importance

of Physics is not related in our textbooks to the

problems of sickness, poverty and pollution, but rathen

to the pnoduction of nuclean bombs which only kill-,
maim r op pollute man and his wor.l-d.

3. Physics eoncepts may be too widely diffused

throughout the science curniculum. Exposut?e in grades

9, 10 and 11 to many of the science tenms which have

thein ultimate definition and explanation in Physics

, but which ane taken ovel? by the biosciences and

chemistry befone the student is exposed to Physics,

tends to make students feel they have already had basic

Physics, and do not need funther contact.

SUMMARY

From the review of the litenature, certain outcomes of

furthen investigation appean pnedictable. Among the plre-

dictions are these:

I9

1. An extnemely 1ow female ennolment in Physics.

2 " Student decisions for. ennolling or not ennolling

in Physics are pnobably related to one or more of the



following: (a) car?eer choice; (b) subject difficulty;
(c) student interest; and (d) counselLor reconmendation.

3. Most Physics students would have a high score with
respect to academic ability and interest in science,

and perhaps also significant differences in other-

charactenistics as compar"ed to students who take no

science.

4. Science students in general ane less people-

oniented in thein philosophy and outlook on life than

students who take no science.

The pnesent study hopes to explore these predictions and

implications to a greater extent from a Canadian context, so

that a bettei: understanding to the same problem in Canada

might be obtained.
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In this chapten, data with respect to each of the

three rnajor questions given in Chapter I ane collected,

tabulated and analyzed. The purpose of this chapten is

to report and analyze the findings pentinent to each of

these questions.

THË CHANGING ENROLMENT PATTERN

Chapter fïï

ANALYSTS OF DATA AND FTNDÍNGS

INTRODUCTION

The f inst question under investigation \^Ias:

What is the nature and extent of the changing

ennolment pattenns in Physics, Chemistry and

Biology with nespect to Manitoba?

This question was investigated at thnee diffenent

levels: 1) fon the Pnovince as a whole; 2) for. a school

division within the Pnovince; 3 ) fon a school within the

division. The school divísion chosen \^ras Bnandon School

Division #40, and the school within the Division was

Bnandon Collegiate Institute.

The data collected fnom Provincial necords of ennol-

ments and school division necords of enrolments are tabulated

in Appendix A, Tables 4.1 to 4"11" A gnaphical presenta-

tion of the data appears in Figures 3.1 to 3.5. Figures 3.3

to 3.5, representing percentage enrolment versus time, show
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a generally negative t::end for Physics and Chemistry enrol-

ments, and a positive trend fon Biology ennolments " From

the years 1962-72, the data show that the enrolment patter"n

at the Pnovincial level panalleled those at the divisional

and individual school leve1s.

Hovreve::, a companison of ennolment in Physics with that

in Chemistry reveals a shanper dnop ín Chemistry ennolment

at all thnee leve1s. Chemistny ennolments changed fnom a

1962 average value of approximately 65eo of the total grade 12

enrol-ment to a L97 2 value of approximately 22eo " This

nep::esents a dnop of t+3% within a decade. The dnop in Physics

during the same time is found to be considenably less,

appnoximately 23eo.

Biology, on the othen hand, unde:rwent a positive change.

The slopes of the Biology curves at the three different

levels of investigation ane similar, with an average positive

change of approximatel-y 32eo.

Anothen intenesting development illustr^ated by the

ennolment figunes was the dnamatic decline in ennolments in

Physies and Chemistry at all thnee l-evels beginning in the

yean 1969. In seeking an explanation fon this sudden decline,

it was discovened that 1968-69 \^ras the year in which the

Manitoba Department of Education intnoduced a combined prognam

of studies entitled I'Intenim Modification: University Entnance

27



and Genenal Coursest'. Beginning in this year, senion

students no longen had to choose or stay in one stream only'

but could now elect to carry a partial Univensity Entrance

prognam combined viith a pantiat General Counse prognam' The

pullpose of this modification was to provide differentiation

of studies to meet the var"ying neecls, interests and abilities

of students. When offered this diffenentiation of studies,

many students who had previously enrolLed in university

Entnance Physics or. Chemistry ' now seemingly elected to enrol

in the Genenal Course option of Physical science. This

conclusion is supponted by data appeaning in Table A-11 
'

which shols the increase in Genenal Course enrofments.

DTSTINGUTSHTNG STUDENT CHARACTERISTTCS

The second question investigated \¡¡as:

l¡lhat characteristics distinguish a student who:

(a) is enrolled in science from one who is not

ennolled in science; (b) is ennolled in Physics

fr:om one who is not en::olled PhYsics?

The variables investigated hTere: I.Q.; academic

achievement; sex; age; aptitudes in verbal reasoning;

numenical- ability; abstnact neasoning; mechanical neasoning;

mechanical, computational, scientific, pel?Suasive, artistic,

and litenary intenests; and attitudes towa::ds school subjects

Hypotheses regarding each of these vaniables, except

LO



fon attitudes toward school subjects, r^/ere tested using the

chi-squane Test of "association". student attitudes towards

schooL subj ects within the student categonies were analyzed

by comparing the mean grìoup scale value of one categony witn
that of anotherr âs shown in Tables 3.5 and 3"6. The

individual Chi-squane Test nesults are given in Tables VAR003

to VAR020 (Appendix C). A summary of the Chi-squane Tests

is given in Tables 3.7 and 3. B.

Science Students. The nesults of the Chi-squane Tests

in Tabl-e 3.7 , indicate that the onry var.iable of statistical
significance in differentiating between students taking
scíence and those not taking science is verbal neasoning. The

value of chi-square fon this variable ( 5.07) is significant
at the 5 pencent level- of confidence warnanting nejection
of the null hypothesis and the conclusion that the ver.bal

reasoning of science students is superion to that of the

students not enrol-led in science. Among other var:iables

investigated, only the Chi-squalre value fon I.Q., which was

at the l1eo level of confidence, seemed to be of interest.
Although not significant the r"esult is worth considening in
view of the statement that:



TABLE 3.5

STUDENT ATTTTUDES TOVIARDS SCHOOL SUB..]ECTS

Subj ect

Physics

Chemistny

Biology

History

English

By Students
Enrolled in Science

30

5.1

4.3

6.5

4.2

7 .B

By
in

Students Enrolled
No Science

4.2

J.b

6.3

4.3

8.2



TABLE 3.6

STUDENT ATTTTUDE TOI¡IARDS SCHOOL SUBJECTS

Subj ect

Phys ic s

Chemist::y

Biology

Histony

English

By Students
Ennoll-ed in Physics

Ôì

7.4

5.9

.J.ö

6.9

By Students Not
Enr.olled in Physics

4.0

3.6

AO

l.Iq

8.1



CHÏ_SQUARE TEST RESULTS OF
THE NULL HYPOTHESES

Ho: P* = Prr"

TABLE 3.7

Parameten

r.Q.

Sex

Aptitudes

Achievement

Verbal

Nume::ical

32

Abstract Reasoning

Mechanical

Mechanical

Computational

Scientific
Persuasive

Artistíc

Litenany

Chi-Square
Value,,2 ,

ïnte::ests

4 .7 4124

0.30948

4 .13 947

5.07$!$*rs

1.0s281

0.87911

0.10084

0.00653

0.59087

0.18200

0.0s292

0.30948

0.02915

:'s:'; significant at the \eo 1evel



CHI-SQUARE TEST RESULTS OF
THE NULL HYPOTHESES

Ho: P = Ppnp

TABLE 3. B

Panameten

r. Q.

Sex

Aptitudes

Abstnact Reasoning

Mechanical

Mechanical-

Computational

Scientific

fnterests Persuasive

Artistic

Literary

Achievement

Verbal

Numenical

33

Chi-Squane
Value G2 )

4.48921

10 . 0 2442':i

11 . 1617 5

2.15909

9.47532:!

5.07626**

2.32345

4.63407?t?rr

3 "46195

0.00775

0.55291

0.23778

0.13687

.. Ðl-gnLl l-cant

.r. -L òr-gnr-r r-cant

d.L

d.L

the Leo level

the íeo 1eve1



"...choice of significance level is to some extent
anbitrary and will often depend on the use which
is to be made of the observations. Fon example,
if tne obsenvations are exploratoFY, it will- not
be advisable to choose too small a significance
level (on critical region) fo:: then small- but
pnomising departunes from the nu1l hypotheses
may be ovenlooked"(J-B)

Therefone, the conclusion that I.Q. rnight have some

beaning or meaningful association may be warnanted.

The Purdue MasterstAttitude ScaLe Toward Any School

Subject was administered to both groups to detenmine if

attitudinal differences towards the school subjects of

Physics, Chemistny, Biology, Flistony and English r¡Iene a

factor. Summapízed in Tab1e 3.5, the results of this test

indicate the various attitude scale values of each gnoup.

Interpretation of the scale values in relationship to the

test in question (see Appendix D)' may be stated as follows:

IÁlith respect to Chernistry and History:

This subj ect will benefit only the bnighter
students;

or
My parents neven had this subject, so I see
no merit in it.

With nespect to Physics; the groups consensus was:

I haventt any definite like on dislike for this
subj ect .

Idith nespect to Biology:

This subject is a good pastime.

34

18 H"0. Lancaster, The Chi-squared Distnibution (New
York: John Tdiley, t Sons ,



Ì^lith respect to English:

I am willing to spend my time studying this
subj ect "

It was interesting to note that both groups neported a

similar set of attitudes, that of being negative towards

Physics, Chemistry and History; and positive towards Biology

and English. Thus, there is no difference measured in

attitudes between students enrolled in science and students

not en::olled in science.

Physics Students. lVith nespect to students enrol-led in

Physics as compared to students not ennolled in Physics,

several of the variables tested may be judged significant.

The vaniables of gr.eatest significance (0.01%) as indicated

in Table 3. B , weïae sex and the aptitude, numerical ability.

The conclusion annived at is that students who ennol in

Physics are 1) mol?e 1ike]y to be male; and 2) more capable

of neasoning with numbers or dealing intelligently with

quantitative matenials and ideas than students who do not

enrol in Physics.

Othen va::iables that were significant at a slightly

lower leve1 (0"05e") \¡Iere academic achievement, abstract

r.easoning and mechanical interests. ft can be strongly

stated that students ennolled in Physics are generally

academically high achievers, have a superior ability to see

relationships among things, obj ects , patterns , diagnams or

)tr



designs, and have a greate:: interest on p::eference for'

working with machines and too1s, than students who do not

enroll in Physies.

The results of the rrPundue Masteris Scale of Attitudes

Towards School Subjects" were also analyzed with respect

to students enrolled in Physics and students not enroll-ed

in Physics. A compa::ison of the two groups is summarized

in Table 3.6. The table neveals that Physics students have

a positive attitude towands Physics and English and a

negative attitude towands Chemistny, Biology and History. 0n

the other hand, students not enroLled in Physics have a

positive attitude towards Biology and English, but a negative

attitude towards Physics, Chemistry and Histony" Thus there

is a dif fe::ence in attitudes betr¿een the two groups.

By nefenring to Appendix D the difference in attitudes
betrveen the tr,¡o groups can be stated as follows:

36

Students Enrolled in Physics

Physics: This subject is a good
pastime.

Chemistry: I havenrt any definite
like on dislike fo:r this
subj ect ,

Biology: I havenrt any definite
like or dislike fon
this subject.

History: f see no merit in it"
English: This subject is a good

pastime "

Students Not Enrolled in Physics

I see no merit in it.

I see no merit in it.

This subj ect is a good
pastime.

I see no mer"it in it.
All lessons and all methods
used in this subject are
clean and definite "



In comparing Table 3.6 with Table 3.5, it is funther nevealed

that students who are not enrolled in Physics have attitudes

similar to students who are not ennolled in any science

option, while students who are ennolled in Physics diffen

from students who ane enrolled in one or more science options:

the difference being in their attitudes towards Physics and

Biology. Physics students have a positive attitude towands

Physics, whereas science students generally do not, and

secondly, Physics students have a negative attitude tov¡ards

Biology, whereas science students genenally exhibit a positive

attitude towand that subject,

STUDENT REASONS FOR NOT ENROLLING TN PHYSICS

The thind question investigated in this study I^ras:

I,'lhat ane the neasons offened by students fon

electing not to enroll in Physics?

To ansu¡er this question, a questionnaire consisting of

twenty items r¡ras adninistered to all students in the pop-

ulation who wene not ennolled in Physics. The items in the

questionnaine were designed so that responses could be

arranged in four groups acconding to academic, pedagogical,

JI

cultunal-social and vocational reasons

1. Academic Reasons -- measured

18 and 19.

by items 2, 10, L2..



¿. Pedagogical Reasons

14 and 20 "

Cul-tural-Social Reasons -- measu::ed by items 4, B ,

9, 15 and 16.

4.

The questionnaine is pnesented in Appendix E"

Vocational Reasons -- measuned by items 1, 3, 6 ,

11, and L7.

In responding to the questions, the students wel?e asked

to indicate whethen the facton: (a) influenced them strongly;
(b) influenced them mildIy; on (c) did not apply, in their
decision not to ennoll in Physics.

If after having completed the questionnaire, the students

felt ther:e \^rere othe:r reasons involved in their election not

to enroll in Physics, they hTere asked to descnibe them under

the section ttAdditional Com¡nentstt.

To estimate the relative impontance of reasons given by

students for opting out of Physics, an itenr analysis was

done on the questionnaire. Although the histogram (Figure 3.6)

is inconclusive in its implications, it does point tor¡rand

academic and vocational reasons as strongly influencing students

not to ennoll in Physics. The strong response to the academic

rleasons suggests that students do not enroll in Physics because

Physics is too difficult, in tenms of the mathematical skilLs

required as lvell as the verbal compnehension of concepts

-- measured by items 5, 7 ) 13,

JO
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involved. Secondly, the vocational neasons may be described

as those related to career choices orl univensity entnance

nequirements fo:: panticular vocations. Included in this is
also the idea that the study of Physics leads only to
vocations nelated to destructive technology or wanfare.

0n1y l-Seo of the population not ennolled in Physics

offered additional comments. However, their comments did

indicate the possibility of reasons, other than those given

in the questionnaine, influencing students not to take Physics

The reasons given under ttAdditional Comments't were almost

entirely related in one way on anothen to the school r or.

some specific aspect of the school. The following comments

made by students on the questionnaire al:e illustrative of the

type of problems implied. The comments in some cases have

been edited.

40

(1) Student-Status -- The problem with my school is

student-status. ft r¡as the downfall for me. No

initiative on nesponsibility was nequined of me some-

times bitten coffee \^ias moi?e pleasant than a class in

which nothing was accomplished (Student No. 41).

(2) Student-Teacher Relationships Thene was too much

changing of values by the teachens who haC formed

opinions of students before actually meeting them and

talking to them (Student No. \2) "



Teachers do not seem to be able or want to relate to

thein students " Teachers should not be as serious in
their attitudes as they are. ft would make the class

easier to leann in (Student No. 45).

( 3 ) Counseling Senvices I chose answelr (c ) fon most

of the questionnaine items because I donrt know any-

thing about the subject of Physics (Student No. 56).

If a student knew exactJ-y what he wanted to do when he

got out of school, then he or she could take the

course pertaining to that field. But at this stage a

student doesnrt know, so he picks the easiest of two

options, not knowing how the course is going to benefit

him in the end (Student No. 64).

(4) Pre-High School Experiences -- To be honest, T

never considened Physics at the high schooL level at

all. I leanned to dislike it when I was in gnade nine.

Our teacher concentrated al1 year on Physics. He was a

good teachen but expected us to do grade ten or eleven

+I

work. He was too tough and humonless with us

tu::ned me off Physics fo::ever (Student No. 33

(5) Pnio::ity of Intenests -- I woul-d like to

Physics, but chose Geognaphy instead because

it gives a broaden scope of the world we live

is too narrow (Student No. 49).

.He

).
have taken

as a subject

in. Physics



These additional comments indicate that witn respect

to these students, the Student Questionnaire was possibly

too genenal in nature, and didnrt alloÌ^i the student to

become specific about his reasons fon opting out of Physics,

Perhaps asking each student to describe his reasons in an

essay would have allowed him to become molle pensonal in

his objections to Physics. Howeven, negandless of the weak-

nesses of the questionnaine, the student comments demonstnate

that at least a small pencentage of the student population

is very perceptive about their school- I s effectiveness in

helping them make the night choices in onden to get the most

out of thein education.

The comments also demonstr.ate convincingly that fon

some students, one of the basic and crucial elements in the

classroom is the personal nelationships between the teachen

and the individual student. This nelationship appears to be

the key to the students pe::ception of his class, his

attitude towands the subj ect, as well as his achievement in

the subj ect. The whole a::ea of student-teacher-school

relationships is one which, perhaps, the study should have

exploned in more detail.

fn relating these student comments to the findings of

other reseanchers, it may be said that they lend suppont to

nesearchens like Flandersl9 and developmental psychologists

42
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like Erikson20 and sociologists like Fniedenb"og2f, who have

studied the effects on adol-escents of the school as an

institution. Togethen, their findings indicate that student

achievement and attitude scolres \^iere significantly highe::

fon those schools in which students T^iere exposed to indi::ect
methods of teaching. Teachens who used the indirect
approach, encoul?aging the student to ask questions, accept-

ing student ideas and feelings, had classes who obtained

the highest scores in achievement and attitudes.
The question now a::ises, is this anea of student-

teachen-school- relationships a cnucial one for the majority

of students who elect not to ennoll in a given subject like
Physics? The few eomments given above suggest it is fon

some, approximately 15% of the population. The Student

Questionnaire perhaps suggests that it isntt, since the

majonity of students who elected not to enro11 in Physics

indicated that school nelated reasons such as measuned by

items 5, 7 ) 13, 14 and 20, did not have a significant
influence in thein election not to enroll in Physics.

43
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Chapten IV

SUMMATÏON

The overall punpose of this study was to determine

the natune and extent of the changing ennolment pattenns

in high school science and to investigate possible reasons

fon any changes in enrolment detected.

The study points to seve::al conclusions which wa:mant

discussion, and fnom whích implications and necommendations

fon educational practice may be drawn.

CONCLUSIONS

In the following, conclusions will be pneceded by the

or:iginal questions posed.

Question 1: lrlhat is the nature and extent of the

changing ennolment patterns in gnade L2 Physics, Chemistny

and Biology in Manitoba:

With nespect to question 1, the data fnom the yeans

1962 to Ig72 established that genenally in Manitoba:

1) Enrolments in Physics and Chemistry at the Grade 12

Ievel declined at a nate of approximately 3eo pen yeara "

2) Biology enrolments at the grade 12 leve1 incneased

at a nate of approximately 3eo per year.

Question 2: l¡lhat chanacteristics distinguish a grade

12 student who: (a) is enrolled in science from one who is



not enrolled in science; (b) is enrollecl ín Physics from one

who is not enrolleC in Physics?

ïn ans\den to question 2, the study determined that the
changing enr:olment patter.n was associated with the follor^ring

student chai:acterist ics :

1) Science students have a greater. ability to carry
out ve::bal neasoning than students not enrolled in sc'''ence.

2) Students in l"{anitoba v¡ho enroll in Physics ere

predoni nantly mal-e.

3 ) Students in Manitoba who enroll in Physics are

more capable of numerical reasoning than students ç,¡ho do

not enrol-l in Physics.

4 ) Students in l'lanitoba enrol-l-ed in Physics have a

highen level of academic achievement than students r,"rho do

not enrol1 in Physics.

l' tr
IJ

5) Students in Manitoba who ennoll in Physics are nol:e

capable of abstract r^easoning than students who do not

enroll in Physics.

6 ) Students in Manitoba enrolled in Physics have a

higher level of mechanical interests than students who c1o

not enroll- in Physics.

7) Students in l,fanitoba enrol-led in Physics generally

have a mol?e positive attitude towards Physics and Chemistry

than students who do not.



Questíon 3: What are the ::easons offened by grade 12

students for electing not to ennoll in Physics?

With nespect to question 3, the study sought to identify

factons, othen than student chanacteristics, that had a

bearing on thein election not to enrol,l, in Physics " The

nesults indicated that students do not enroll in Physics

because of:

1) academic reasons nelated particulanly to skills

in mathematics and verbal compr.ehension;

2) vocational- neasons related to career choices and

univer:sity entrance requirements ;

3 ) pensonal reasons related dinectly on indirectly

to student-teacher-school nelationships.

DTSCUSSÏON

Fnom the conclusions neached in answer to question 1 t

and f::om tnends identified eanlier in the United States

and ALberta, it is obvious that the changing enrolment

patterns described are widespnead. What has happened in

Manitoba appears to be similan to what has happened in Alberta,

suggesting that these changes may be national in scope.

The study also suggests that if the pattern of declining

en::olments in Physics and Chemistry, and the negative

attitude of students genenally towards Physics and Chenistny

continues, Manitoba can expect to have less than l}eo of its

46



senior high school student population ennolled in Physics

and Chemist::y. Banring intenvening factors, however,

Biology en::olments will continue to nise.
The Pnovincial enrol-ment tnend described in an earl-ien

chapte:: indicates that possibly there ane factons that
occasionally arise which countenact the overall negative

trend observed. Fon example, Chemistry and Physics did show

an incnease in pencentage ennolment in Manitoba during l-971"

Howeve::, since both subject areas again showed a decrease

in 1972, it is difficult to determine what, if ênV, factors
had intenvened to arnest the downward tnend.

With respect to question 2 ) most of the conclusions ürel:e

not unexpected, panticularly in view of the studies cited
in Chpater 2. An intenesting point, howeve::, is that the

study has now verified by measurement what has henetofone

been conjectur:e. For example, pnevious studies indicated

that students wel?e of the opinion that one needed good math-

ematics skills in onder to take Physics, but the studies

cited did not seek to measure the numenical ability of Physics

students. This study has venified that Physics students

aÌ4e, in fact, supenion to non-physics students in mathematics.

The study suggested a profile of the Physics student as

being a male with high levels of ability in venbal, numenical

and abstnact neasoning, high academic achievement, mechanical
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interests and a positive attitude toward Physics and

Chenistry.

A surprising el-ernent in question 2 ís perhaps the level_

at lvhich the nu1l hypotheses r¡rith respect to sex and

numer"ical- ability \^7ere rejected. l4ost of the pnev'ierls

studies did indicate that Physics courses exhibit rnale

selectivitlz ¿¡¿ that they denand a high degree of mathematical

abilit¡r, but reo level of significance determined fon these

tv¡o var"iabl-es is indeed inpr.essive .

Another result that vras not anticipated in the inves-

tigation of question 2 v¡as the pattern of a-Ltitudes generalry

of students towands school- subjects. Fon example, l^zhy shoul_d

the attitude of students enrolled in science by negative

tor¡ards Physics and Chenistry, ancl yet positive tov¡ards

Biology. Iiorveven, the result is not as surprising in vi ew

of the ennolment trends established in the investigation of
question 1.

4B

Again, why shoul-d the genenal attitude of al-I students

be positive tov¡ar.ds English and Physics. f t lvoul-d seem

that a great deal of aciditional exploration in the areas of

attitudes is tìecessary, if ansr.veïìs to these questions are

to be found.

The conclusions ar.r^i ved

sinilar to and suppontive of

at in answer to question 3, are

those citad in other stud'ies



described by Chapten 2 " Fon example, the Alberta study by

Caron indicated that both career choices and academic skitls
in mathematics r17er.e major- factons having a beaning on

student election of enrolling o:r not enr.olling in Physics"

ït should be noted that the aspect of "career choicesrt

appears to be panticulanly Canadian, since it does not

appean as a significant facton in the Amenican studies,

IMPLICATTONS FOR EDUCAT]O}]AL PRACTTCE

The conclusions given above, based upon nesults with

a high level of statistical significance, suggest that if
ennolment in Physics is to be maintaíned at its historical-
level, positive action must be taken. Accondingly, the

foLlowing ane recoflrmended: (1) an integnated science course

option; (2) re-organization of the cunriculum.

An Integnated Science Course Option: To overcome male
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selectivity and the ennolment p::oblems associated with

venbal reasoning, numerical neasonirg, abstract reasoning,

mechanícal intenests, academìc achievement, and student

intenests and attitudes, it is necommended that schooLs offer
an integrated science option.

The low science aptitude student, the student with

problems in nume::ical reasoning and abstract reasoning, the

slow to average academic student, whose fonmal science

education ended with grade 10, poses unique pnoblems fon



educatons and cun::iculum materials publishers. The current
programs do little to satisfy these special needs. Students

who cannot handle the more rigorous science courses, but

who have an intenest, should be al-lowed to choose a suitable
sgience option, geaned for thein interests and abilities.
Such a course should appeal to a much wide:: range of student

needs, interests and abilities. This course should not

replace the pnesent academic science courses offered (P.S.

P.C. Physics, CHEM Study, B.S.C.S" Biology), but should be

offered as an option to those students who do not nonmally

en::ol in the more nigo::ous courses fo:: reasons given above.

The counse should appeal to those who wish to make a

car?eer of science, ås well as those who wil-1 go to college

but majon in some othen field. Tt is for this reason that
a tni-science integnation is suggested, with topics of study

fnom all three of the majon fields of Physics, Chemistry

and Biology. The bnoaden the appeal, the gr.eater the

enrol-ment. In this wayr many students who are now gnaduating

witn only a Biology background, olr no science baekground,

would also have the oppontunity to obtain a backgnound in
both Physics and Chenristny. Thus, the total number of
students studying Physics should incnease.

The inethod of achieving this goal is two fold. Firstly,
arrheant" will need to be put into the integrated science

course. Humanistic elements must be included in the textbooks
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and the supplementa::y matenials, exercises and progrôam

instnuction so that the inte::ests of the students will be

met.

The integrated science course v¡ou1d need to be

structur:ed to encourage involvement by allowing this kind

of a student to ealrn a passing gnade and by pnoviding

laboratory expeniences that speak directly and meaningfully

to the student, using his language and vocabulary. This is
one of the ways in which we can help the student ovencome

his weaknesses.

Secondly, the one-year, one-subject approach to leanning

a majon science option needs to be el-ininated. It is
gnatifying to see Manitoba move in this dinection. In a

::ecent study cannied out by the I'fanitoba Department of
Education on the ne-organization of secondary schoors in
Manitoba, it has been recommended:

trAll classifications of courses into discrete and
sepanate pnognams, such as the pnesent so-called
academíc, vocational and occupational, should be
eliminated the school should offen a wide ranøê
of opportunities to enable the student to follow
up his intenests and abilitie s.,, (22)
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ïn the place of the one-year, one-subj ect appnoaeh should

be a co*operatively planned flexible prognam, that v¡ir-r take

22 The @ Cone Committee on the Reonganization
of the Se

B.



advantage of the students t abilities, but equally important,

at the same time attempt to remedy or by-pass the students

weaknesses in venbal reasoni.g, numenical neasoning,

abstnact neasoning, or whatever.

An approach to this kind of science might be a pilot
pnoject of a large vaniety of topics or units, each of

some suitable length of time. Fon example, areas consider.ed

nelevant to students might be:

Units

Inquiry (T)
Analytical Skills (I)

Mechanics (P)
Natune of Light t Sound (P)
Electnicity (P)
The New Physics (P)

Evolution (B)
Genetics (B)
Homeostasis (B)
Ecology (B)

Atomic Theony of Matter" (C)
Solutions (C)
Elements ê Thein Compounds(C)
Chemical Calculations (C)

Technologies (G )
Individual Pnoject (G)

J.1

Length of Time Credit
40¿'o
aoL'o

ao,LA
2eo Physics
Zeo Ma j on
ao,LT

aO

2eo Biology
2eo llajor
ao¿'o

ao
Lþ

Zeo Chemistny
2eo }laj on
aq
L'O

ao
ao.¿'o

This is just a sampling of what could be offered. Such an

offering should neven remain static, but as needs and

intenests of the students change: so should the content.

This is what is meant by a co-operatively planned flexible

L/s
r/s
r/s
r/s
L/5
L/s

r/s
r/s
r/s
r/s
rls
L/s
t/s
r/s
r/s
L/s
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program, with the intenests and needs of the student at

its center:.

Re-onganizing the Cu::niculum: hlidening the appeal,

and thus making science accessible to all students, also

implies the necessity of ne-onganizing the curniculum.

An example of this ne-organization would be giving

students not only a large number: of science topics or units
fnom which they are al-lowed to select those that interest
them most, but assigning each such unit a cnedit value as

noted above. Grading would then be detenmined by cnedit

accumulatíon. The accumulation of L7eo would result in one

full cnedit. This would replace the present sequencing

method followed in most schools today. Non-sequencing would

allow more students to become acquainted with many aspects

of science, and hopefully, molle aspects of Physics, and

might conceivably uncover a hidden ::eservoin of talent.
T::aditionally, students have had to get a long "nunning
starttt on a science pnognam, befone getting to something

nea11y intenesting. Presently, a major science option takes

one or two years to complete, with no mid-term exit possibil-ities
or entrances. It is almost inpossible to exit for remedial

work fon a few weeks and i:e-enten. The only entrance point

p::esently is Septembe::.

ït nay be angued that opening access to science in this
way will reduce enrolment of students taking a major Physics



option, rather than incnease it. This is penhaps possible,

but the net nesult should be that mol?e students will have

at least some backgnound in Physics, especially those who

nol¡7 el-ect not to enroll.

In summa?y, these two recommendations, an integnated

science cour?se option and reorganìzation of the cunriculum,

are not dictated by the resul-ts of this study, nor are they

the sole methods of coping lvith aeclining enrolment in

Physics. They merely suggest two types of action that

would encoullage mone students to enroll in a Physics

program in l{anitoba high schools.

q,lr
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Appendix A: l,lanitoba Enrolment Tables
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llanitoba
Yea:r Pr.ovince

TABLE A

}{ANITOBA E}'ÏROLMENT

1962 6,223

1963 6,705

1964 7,899

1965 10,152

1966 11,730

1967 11,586

l96B 11,684

I969 13,584

1970 l_4,769

1971 14 ,48 3

L97 2 l.L+ ,B2J

Bnandon School
Division #40

.1

T]'Í GRADE L2

59

¿óo

270

292

353

)aaJ¿L

3Lt7

390

498

460

q?A

ô44

B:randon Cotlegiate
Inst itute

96

B]

oq.

L42

r03

90

95

r50

97

Olr



TABL]] A. 2

i'I¡,iJIT'0BA XÌ\iR0Ll{Ei'iT ïl"T
GPTADE L2 PIIYSICS

Year

1962

I963

1964

1965

1966

I O^?

1968

1969

197 0

I9 71

r97 2

Enrolment

60

t oÂ?

3,02L

3,507

4,LL7

4,562

4,518

4,006

? qqtI

¿ ) lL /

3,158

3r055

% Enno]ment

46 .0

45.4

44 .4

40.5

,o o
JO.O

?o a

a l' a

19 .1

15. û

21. B

20.4



.¡'r^llfta 
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D
If1IJLL ¡1,. \)

I{ANITOBA ENROLÌ"ÍENT TN
GRADE T2 C}IEi{ÏSTRY

Yean

1962

1963

t-964

1965

I966

1967

t96B

I969

1970

197t

L97 2

Enrolment

61

4 r377

4,330

5,310

6r653

6 ,42I

6,074

3rgl6

3,280

4,702

4r630

9o Enrohnent

.7^ f

64.5

67.4

65.5

54.7

52.6

45 .6

aÕ o
LO . O

J) 
'

tO l¡

?t o



TABLE A.4

I.{A}.IITOBA ENROLI,iENT T].J

GRADE 12 BIOLOGY

Yean

1962

t_963

l_964

t-965

r966

1967

1968

1969

1970

19 71

L97 2

Enrolnient

62

L r023

L r244

1,848
,) trooL)9JJ

r I ooJ t ]U ¿

2 ,697

3,113

o ?ooL)¿JJ

2 ,07 6

4,648

tr I OOU ¡ IO 9

9o Enr:olment

16 .4

1Õ fIO.J

27 Lr

25.6

27 .L

23.L

26 .6

I7 .7

14 .4

32.0

J+ . C)



TABLE 4.5

PHYSTCS ENROLMENT Tii
BRANDON SCFIOOL DIV. #40

Yean

1962

l-963

1964

196s

1966

t-967

t_968

1969

t"97 0

I9 71

L97 2

Ennolment

63

93

a ôaIJJ

LL2

IJ¿

123

l-43

OL

1r0

% En::olment

39.0

50.0

38 .0

Jö. Õ

39"8

35.6

36.8

16.5

17 .5

16 .5

L7.A



CIiE}lISTRY ENROL}4ENT TN
BRAi'fDO}I SC}iOOL DTV.#40

Yean

TABLE ,q.6

1962

1963

1964

t-965

19ô6

1967

1968

1969

197 0

19 71

I97 2

En::ol-ment

64

1 lr OITO

179

1+7

245

207

IJJ

l.47

161

136

LJ /-

l-27

?o En::olment

cn n

66.5

50.0

69.0

ç. t l-r

?Q 
'

37 .6

32.4

29.6

24.6

to tr



TABLE A.7

B]OLOGY ENROL}fEI.IT TI.I
BRAI.ÏDON SCFIOOL DTV . #4 O

Year

1962

1963

1964

l_965

1966

1967

1g6B

1969

1970

19 71

l-97 2

Enrolment

65

4

7

JO

tó

9B

101

9l-

aa2

204

210

2IL

% Ennolment

r.7
l.ô

12 .3

20.4

,a h

to a

23.0

45.0

44.5

?o a

JZ.Õ



PHYS]CS ENROLI,IENT T}'I
BRANDON COLLEGIATE INSTTTUTE

Yean

rF^nT.t] 
^ 

o
]NU!L ¡!. O

1962

1963

t_9 64

1965

1966

1967

t96B

1969

I O?n

19 71

r97 2

Enrolment

66

37

45

39

Iq

27

¿ó

27

1B

10

10

I7

9o Enrolment

38.6

sI. B

'+1.1
,l_L. o

tõ.¿

25.6

28.4

L2 .0

10.3

11 tr
I-L. J

18 .1



CHEl"lI STRY El'lR0Li"lEl'lT ïII
BRA}ÍDO}] COLLEGIATE ÏNSTÏTUTE

Year"

TABLE ,A.9

1962

1963

1964

1965

1966

1967

1968

t-969

1970

1971-

L97 2

Enrolment

67

C)

6B

EE

ót

tr?

51

44

47

zc)

l2

14

eo Enrolment

65.6

78.1

(? o

61.0

rc a
JJ . L

56 .6

46 . s

?t 2

zö . ó

13. B

14.9



BïOLOGY Et'lR0Ll"lEi\ïT ïN
BRANDON COLLEGTATE INSTÏTUTE

Year

TABLE A.10

1962

1963

t-964

1965

1966

1967

l_968

1969

197 0

19 71

r97 2

Enrolment

6B

I

2

14

l-B

26

31

25

39

49

44

+J

eo Ennolment

1.0

14.7

12.7

25.2

34 .4

26.4

26.0

50.5

s0.5

Ir O arT(J. U



TABLE

MANTTOBA GENERAL COURSE

Subj ect

Physical
Science

,aììJ UI

Biology
3 0t_

1965

bv

1966

2r3

4.11

l-79

1967

co?
.).-J 

'

ENROLI.{EÌ\TTS, GRADE 12

1968

23s

615

1969

363

915 144 9

1970

616 1114

1653

19 71

ts 17

17 97

L97 2

l5B5

L7 36

1516
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TABLE

cHI -SQUARE DISTRIBUTI0II

l,lo. 0.25

1 1.323

a a '7.71L L.T I¿

3 4.108

l1 q ?aq

5 6.626

6 7. B4I

7 9.031

B 10.219

I t_l.389

t0 12.549

0.r-1

2 .56

Ll ht

6.04

'7 Ê.4

o oo

10.38

IL.7 4

13.06

t4.38

15.67

D1u.f,

OF PERCE¡]TAGE POTNTS

Probability
0.10 0.06

7I

¿.IUõ

4.605

6.251

7.779

o ,?^
J. L¿V

10.645

L2 .0r7

t_3.362

14.684

15.987

O f I'

5.63

7.1r0

9.04

'ìn Eo

12.10

13.55

14.95

16.35

17.72

0.05

f O lr I

5.991

7 . B15

9.488

t_l.070

L2.592

14.067

15.507

16 . 919

1C a^¡1J9.UU/

0.01

6.635

9.210
'r'1 ?[(

L3.277

15.086

16 . 812

18"47s

20.09û

21.666

23.209
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Vai:iabIe
Number

CHT-SQUARE TEST RESULTS

T].TTERPRETATÏOì.J SCALE

VAROOl

VAROO2

VARO O 3

VARO04

VAROOS

VAROO6

VAROOT

VAP.OOB

VAROO9

Variable

Student ltlumber

ï.Q.

Achievenent

Sex

Aoo

Physic s

Chemist::y

Biology

l4athematic s

.7)

VAROlO

VAROl]-

VAROl2

VARO 13

VAR O T4

Verbal

Numerical

Verbal/l'trumerical

Abstrac-E

Mechanical

VARO 15

VARO 16

VAR O 17

VAR O 1B

VAROl9

VARO2O

l'lechanica]-

Computat ional

Sc rent aï rc

Persuasive Power:s

Artistic

Lite:rary

Diff:rential
Aptitude
Tests

Intere st s



TABLE C.1

CROSSTABULATION] OF VAROO2
IQ BY SUBJECT

Count
R0T,^l PCT
COL PCT
TOT PCT

l_"00

74

0.0

2.00

3

60.0
-ìh ?

âO

1.00

3.00

2

40.0
3.6

'1 a

2) l-r

c.'7 'l

Itr O

R0l^l
TOTAL

Col-umn

Total

5

6.6

oq.

b/.b
lr É E

32.9

6

L7 .6
28.6

7 .9

Chi Square = 1t.74L24 v¡ith 2 degnees
of fr^eedom

2T

27 .6

48.7

¿-o

82.4
50.9
JO.Õ

trE

72.)

34
44 .7

76

100.0



TABLE C.2

CROSSTABULATTON OF VARO02
IQ BY VAROO6 PHYSTCS

Count
ROl// PCT
COL PCT
TOT PCT

r.00

'7 tr,

0.0

2 .00

5

100.0
9.1
6.6

1.00

3.00

29
78.)
52.7
?o a

0

0.0
0.0
0.0

ROI,'T

TOTAL

Column

Total

B

2L.
to

10.

2I
6t_ . B
ão a

27 .6

f
J

6.6

Chi Squane =
of freedom

6

t
5

55
'Ì) l-I

48.7

13
f o a

61.9
17 .L

4.48921 with 2 degrees

2L

27 .6

34
44.7

76

100.0



Count
ROi^l PCT

VAROO4 COL PCT
TOT PCT

11AÞTF î ?¿1!U!! V. U

CROSSTABULATÏON OF VARO04
SEX BY SUBJECT

1.00
FEi.'{ALE

76

I,lALE

0.0

ô ññ

'7

1a

o

6

J
aL

1.00

Col-umn

Total

24
77.4
43.6
31.6

t4
a.] 'l
\JI.I

66.7
18 .4

RO\/'/

TOTAL

Cor^r-ected Chi Square = 0.30948 v¡ith
I degree of freedom

2I
/ I .f)

3I
40.8

11o-L
AQ O

q^ LL

40.8

Etr

72.4

]lq,
E,O .)

76

l-00.0



Count
R,OI,V PCT

VAR004 COL PCT
TOT PCT

TABLE C. tI

CROSSTABULATTOhI OF VARO04
SEX BY VARO06 PF]YS]CS

t _L1'LÉ\Lt

77

t_.00

Àt^ T I'IiNLL

0.0

2 .00

ao
o? tr

trr '7

JO. Z

t_.00

Column

Total

lf)
tr.1 0

47.3
34 .2

2

6.5
otr
.C

ROlJ
TOTAL

Conrected Chi Square = 10.02442 with
1 degree of freeclom

trtr

7 2 .LT

19
1¿.¿
on Ê

25.0

31
40.8

2L

27 .6

lr tr

59.2

to

100.0



TABLE C.5

CROSSTABULATION OF VAROO3
ACHTEVE}IENT BY SUBJECT

Count
ROId PCT
COL PCT
TOT PCT

1.00

0.0

tó

2.00

aJ

42 .9
'l l' a

eo

r.00

3.00

10
37.0
47.6
13.2

4
ç.1 I

/.J
tr)

R0l,l
TOTAL

4.00

T7
63.0
?n o

aa a

o0
1ô tr

38.1
10.5

7
o.)

Column

Total

a'7
?tr tr

3l_
?o tr

56.4
40.8

0

0.0
0.0
0.0

Chi Square = 4.13977 v;ith 3 degrees
of fneedom

.J
J

100.0
q. q.

?o

2L

27 .6

39
51.3

LL

7) Ir

J

3.9

76

r00.0



TABLE C.6

CROSSTABULATION OF VAROO3
ACI.IIEVEI.{E}IT BY VAROO6 PHYSICS

Count
ROI,f PCT
COL PCT
TOT PCT

1.00

0.0

79

2.00

6

85.7
10.9

t.3

1.00

3.00

1
14.3

LrQ
taL.J

25
92.6
hÃ q,

2.) O

ROl'i
TOTAL

4.00

22
56.4
40.0
aa o

7
o)

2

7.4
otr

2.6

Column

Tctaf

l7
43.6
Bt.0
t) l]

27
,tr tr

2

66.7
3.6

Chi Square = 11.1617 5 r.rj-th 3 degrees
of fr.=edom

55

72.4

îarJJ
tr'ì )
JL.J

'ì
I

aa a

lr O

'tt

2L

lt.o

J
?o

to

100.0



TABLE C.7

CROSSTABULATTON OF VAROlO
DAT VERBAL BY SUBJECT

Count
ROI,'7 PCT
COL PCT
TOT PCT

BO

1.00

0.0

2 .00

4.1 c

,a '7

I.00

Column

Total

tarJU

54.5
39.5

3

10.
'l l-r

?

R0l¡/
TOTAL

Corr.ected Chi Square = 5.07626 lvith
I deg::ee of freedom

7
aJ

I

2I
27 .6

ao ?

lr tr tr

32 .9

4B
c) Õ

ctr

'7) l]

tó
36.8

tb

100.0



TABLE C . B

CROSSTABULATTOi''I OF VAROlO
DAT VËRBAL BY VAROO6 PFIYS]CS

Count
ROÌi/ PCT
COL PCT
TOT PCT

B1

r.00

0.0

2 .00

JO
?o 1

69.1
50.0

1.00

Column

TotaI

10
20.8
47.6
la a
LJ.L

L7
60.7
30.9
)2 l-r

R0l¡/
TOTAL

Conrected Chi Square = 2.L5909 with
I degree of freedom

l' ô+o
ct a

t1
39.3
tr, t l-r

14.5

55

'7) il

1t)

2I
¿t.o

/t)

l_00.0



TABLE C.9

CROSSTABULAT]OI{ OF VAROl]-
DAT NUMERICAL BY SUBJECT

Count
ROl^/ PCT
COL PCT
TOT PCT

t_.00

0.0

2.00

t_3
34.2
^l 

o

17 .l

l_.00

Column

I (J LciI

B

2L.L
3E.1
lrl f

atr
LJ

^tr 
o

lr tr tr

ac o

RO\/J
tUtAt,

Cor.rected Chi Square
I degr.ee of fneedom

2I
¿t.o

ÕnJU
/c).J
ql-L q

?cr f:

JCr

50.0

l:trJJ

72.)

JO

s0.c

=l

76

r00.0

05281 with



CROSSTABULAT]O¡tr OF VAROlI
DAT NU}ÍERTCAI, BY VAROO6 PHYSTCS

Count
R0l^/ PCT
COL PCT
TOT PCT

T'^ETr'î'1 n

B3

1.00

0.0

2 .00

34
ao q

61.9
htr '7

1.00

Col-umn

Total

4
I0.
'1 ôrJ.

t:

2T
55.3
ëö. ¿

27 .6

ROi,.I

TOTAL

tr

0
)

Corrected Chi Square = 9.47532 lvith
I degnee of freedom

L7
4\ .7
ot nOI. U

22.4

JJ

50.0

trf
JJ

72.+
2L

27 .6

foJO

50.0

76

I00.0



TABLE C.11

CROSSTABULATTOÀ] OF VARO13
DAT CRTTTCAL T}ITJ{KTJ\IG BY SUBJECT

Count
ROI^/ PCT
COL PCT
TOT PCT

O I'

1.00

0.0

2.00

IO
aç .1

47 .6
'1 1 a

1.00

Column

Total

t_B

64.3
Õ¿.t
aa '7

l-1
22 .9
52.\
ll-L q

ROI,\7

TOTAL

Cornected Chi Square = 0.87911 v¿ith
I degnee of freedom

JI

77.I
b/.3
48.7

1ö

21

27 .6

63.2

55

72.4
76

100.0



TABLE C.T2

CROSSTABULATIOI{ OF
DAT CRITTCAL THTNKTNG BY

Count
ROI./ PCT
COL PCT
TOT PCT

B5

1.00

VAR 013
VAROO6 PTIYSICS

0.0

2.00

25
oo 2

45.5
aa o

r.00

Column

TotaI

aJ

10.7
1 lr )IT ¡ J

toJoJ

JU
62.5
54.5
39.5

ROhI
TOTAL

Corr.ected Chi Squar:e = 5.07626 with
I degnee of freedom

LÖ
ae o

1B
a'7 tr

85.7
a:) 1

trtr
JJ

'7I 11

2L

¿/.Õ

48

76

100.0



ÏABLE C.13

CROSSTABULATTON OF VARO14
DAT I'iECHANTCAL BY SUBJECT

Count
ROlrl PCT
COL PCT
TOT PCT

1.00

oâ

0.0

2 .00

15
25.9
'7 1 l-r

19.7

1.00

Col-umn

Total

43
'7 LL 'l

10 a

56 .6

6
aa ?

ao â

10

ROT'I
TOTAL

Coruected Chi Squane = 0.10084 vrith
l- degree of freedom

tro

76.3

T2
66.7
a1 0

15 . B

2L

2l .6

t-B

ftr

7 2.\
76

100.0



CROSSTABULATTON OF VARO14
DAT MECHANICAL BY VAROO6 PHYSTCS

Count
R0l¡l PCT
COL PCT
TOT PCT

TABLE C . ].4

ót

1.00

0.0

2 .00

LLq

77.6
ot o

59.2

1.00

CoIumn

Total

1a
IJ

22.4
6t_.9
17 .I

IO
55.6
'to a
L9.L

L3 .2

R0't\/
TOTAL

Corr-ected Chi Squane = 2.32345 '¡ith1 degnee of fr.eeCom

B

r+4.4
38.1
10.5

foJO
'?c 2

rf
JJ

7 2.4

aôIO

23 .7

2I
27 .6

/t)

100.0



CROSSTABULATION OF VAROls
INT MECFI BY SUBJCT

Count
RO\^I PCT
COL PCT
TOT PCT

TABLE C.15

8B

1.00

0.0

a nn

1

30.4

a)

1.0c

Cclurnn

To ial-

16
^o 

a

oo I

2L.I

l_+
26.4
66.7
l-B . Lr

R0!f
TOTAL

Corcected Chi Square = 0.00653 lvith
1 degree of r'reedom

'ìa 
^'7n' O

f -ì a

23
añ t

2L !:(

'7) lL

[?

"7a

100.0



TABLE C .16

CROSSTABLTLATION OF VAROl5
INT }4ECII BY VAR O O 6 PHYSTC S

Count
ROI'J PCT
COL PCT
TOT PCT

1.00

B9

0.0

2 .00

2L
01 ?

JÖ. L

27 .6

1.00

Col-umn

TotaI

? tr

6).2
61. B

t[4 .7

t
o'7
oE

1.O

R0[^]
TOTAL

Corcected Chi Square = 4.63+07 lvith
1 degree of freedom

¿Õ

30.3

19
f tr o
JJ.O

90.5
25.0

EE.

72.+

69.7

2L
a1 c

76

t00.0



CROSSTABULATION OF VARO16
TNT COMP BY SUBJECT

Count
ROT^J PCT
COL PCT

TABLE C.L7

TOT PCT O.O ]..00 TOTAL

orì

1.00 5 20 25
20.0 80.0 32.9
23.8 36.4
6.6 26.3

2.00 16 35 st
31.4 68.6 67.1
76.2 63.6
21.1 46. t

Column 21 55 7 6

Total 27.6 72.4 100.0

R.Ov'J

Cor"rected Chi Square = 0.59087 with
I deg::ee of freedom



CROSSTABULATÏOI.I OF VAROI6
ÏNT COI.{P BY VAROO6 PIÌYSÏCS

TABLE C. T8

Count
ROIí PCT
COL PCT
TOT PCT

91

1.00

0.0

2.00

22
BB.O
40.0
,)a o

t.00

Column

Total

aJ

12 .0
Itr ?

?o

JJ

64.7
60.0
43.4

P,OV/

TOTAL

Conr"ected Chi Squar.e = 3.46195 witn
l- degree of freedom

25
?1 0

1B
?tr )
aÃ '7

¿J. I

trr

72.)

51
67 .L

2L

27 "6

/ó

100.0



TABLE C.19

CROSSTABULATION OF VAROl7
ÏNT SCTENTIFIC BY SUB,JECT

Count
ROVJ PCT
COL PCT
TOT PCT

1.00

92

0.0

2.00

10
24.4
47 .6
'la a

1.00

Cclumn

Total-

11
31.4
Ê,) l-L

14 .5

3t_
75.6
56.4
+0.8

R0l^/
TOTAL

Corrected Chi Square = 0.18200 with
I degnee of freedom

24
68 .6
43 .6
31.6

41
53.9

2I
a'7 â

46 .1

trtr

72.4
/o

100.0



CROSSTABULATION OF VARO17
r¡IT SCÏEI..ITTFTC BY VAROO6 PHYSICS

Count
ROI,{ PCT
COL PCT
TOT PCT

TABLE C.20

l_.00

93

0.0

2 .00

30
1a a

54.5
QO f

1.00

Column

Total

25
71.4
45 . s
a1 0

t1
ac o¿U.O
52.4
14.5

ROW
TOTAL

Cornected Chi Squane = 0.00775 l^¡ith
l degree of fneedom

41
tr? cr

10
28 .6
57.6
'l? a

qq

I l.+

35
46.1

2I
27 .6

76

100.0



TABLE C.2L

CROSSTABULATIOX1 OF VAROlB
TNT PERS BY SUBJECT

Count
ROh/ PCT
COL PCT
TOT PCT

94

1.00

0.0

2.00

10
27 .B
47.6
lt a

I.00

Column

Total

26
1a a

47 .3
llr a

t_1
27 .5
52.4
1[I q,

R0fd
1UI¡\IJ

Coruected Chi Squar"e = 0.05292 r¿ith
I degree of fr^eedom

36
47 .4

to
aa rtL.,)
tr,) '7

to a

2L

27 .6

40
52 .6

55

72.4
76

100.0



TABLE C.22

CROSSTABULATIOI,,] OF VAROlB
ÏNT PERS BY VAP.OO6 PHYSICS

Count
ROV,I PCT
COL PCT
TOT PCT

1.00

95

0.0

2 .04

tÕ
I t.ó
trñ o

?^ o

1.00

Column

Total

27
67.5
ho "t

tÊ tr

22
20

10

Õ

)
.1

tr

ROI^J

TOTAL

Corrected Chi Squane = 0.55291 ,¡ith
1 desr-ee of fneedom

36
47 .4

't1
IJ

)a tr

61.9
t7 .1

55

72.4

40
52.6

2t
27 .6

76

I00.0



CROSSTABULATION OF VARO19
ÏNT ART BY SUBJECT

Count
ROII PCT
COL PCT
TOT PCT

TABLE C.23

1.00

96

0.0

2 .00

14
)-1 IJ-L. J

66.7
'lA Lr

1.00

Column

Total

3l_
AO O

56.4
40"8

.7

o?

R0h/
I U -tl{T,

Comected Chi Square = 0.30948 h?ith
I degree of freedom

Ir trTJ
tro a

24
77.)
r+3.6
31.6

2I
/ / -a)

Eq.

7 2.4

f1JI

40. B

tÕ

l_00.0



TABLE C.24

CROSSTABULATTOI.I OF VARO19
ÏNT ART BY VAROO6 PHYSTCS

Count
ì'rU tv rL I
COL PCT
TOT PCT

97

1.00

0.0

2 .00

34
75.6
6I.B
4\.7

1.00

Column

Total

11
24 .4
tr a I'
'l l-r q

2L
C'/.1
?o a

27 .6

RO}J
TOTAL

Corrected Chi Square = 0.23778 !./ith
1 degree of fneedom

10
aa a

47 .6
'1 1 a

55

'7t tl

Lr q,

Eô a
¿J.L

1'lJf

40. B

2L

lt.Õ

/6

t_00.0



CROSSTABULATÏOI'J OF VARO2 O

II'IT LIT BY SUBJECT

Count
ROI,.J PCT
COL PCT
TOT PCT

rn^Dt.E' /\ acANDLL V. LJ

vat

1.00

0.0

2.00

l4
aa ñ

66.7
I O l¡

1.00

Colurnn

Total

.7

1C O

2a a

o/)

JO

72.0
cf, tr

+7 .4

ROV/
TOTAL

Corrected Chi Squane = 0.02915 with
I ciegree of freedom

19
na a/J.-L
alt C

25.0

50
Â( o

2T

26
34 "2

E.E

72.4

'7C

100.0



TABLE C.26

CROSSTABULATION OF VARO2O
INT LÏT BY VAROO6 PHYSTCS

Count
RO\,{ PCT
COL PCT
TOT PCT

99

1.00

0.0

2.00

ttrJJ

70.0
63.6
46.1

1.00

Column

Total

ìtr
IJ

añ rì

71 .4
10 1

20
7A O

36.4
26 .3

R0!t
TOTAL

Conrected Chi Square = 0.13687 with
I degnee of f:reedom

6

23.I
.)o â

'7A

trf
JJ

72.4

tr^JU

65.8

tÕ
a lr a

2L

27 .6

76

t_00.0
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A SCALE TO MEASURE ATTITUDE TOWARD ANY SCHOOL SUBJECT

.Tarne (optional)

lge

)irections: Following is a list of staternents about school subjects. Put a plus sign
*) before each staternent with which you agree about the subjects listed at the left of
he staternents. The person in charge will te1l you the subject or subjects to write
n at the head of the colurnns to the ieft of the staternents. Your score will not af.f.ect
our grade in any course.

Forrn A

Grade

Edited by H. H. Rernrners

Date

t.

2.

3"

4.

5.

6.

7.

8.

q

t0.

i t.

IZ.

13.

t4.

t5.

16.

t7.

Sex (circle one)

No rnatter what happens, this subject always cornes first.

This subject has an irresistible attraction for rne.

This subject is profitable to everybody who takes it.

Any student who takes this subject is bound to be benefited.

This subject is a good subject.

M

All lessons and all rnethods used in this subject are clear
and definite.
I arn willing to spend rny tirne studying this subject

This subject is a good pastirne.

F

I donrt believe this subject will do anybody any harrn.

I haventt any definite like or dislike for this subject.

This subject will benefit only the brighter students.

My parents never had this subject, so I see no rnerit in it.

I arn not interested in this subject.

This subject rerninds rne of Shakespearers play --
I'Much Ado About Nothing. "
I would not advise anyone to take this subject.

This subject is a waste of tirne.

I look forward to this subject with horror.

Copyright, Purdue Re search Foundation, 1960



Ii.íTERPRETATIOÀI OF ATTTTUDE
SCALE VALUES

Type of Attitude
As Descnibed By
Test Item

I
2

J

4

q.

6

7

Õ

I

10

11

L2

t3

14

15

16

I7

Scale Value

L02

10.3

oÂ

ot

8.9

otr

o1U ¡I

7.7

6.5

6.0

trtr

It1

3.6

3.1

,^

2.2

1.6

1.0

l'fean scale value
attitude by the
ì'Íean scale value
attitude tovrards

of :7 6 .0 indicates a posi-tive
group tor'rards the sub j ect .

of ( 6.0 indicates a negative
the subj ect .



3 XICNTddV



The purpose of this questionnaire is to gather" information

from secondary school students about their l?easons for not

electing to study Physics in High School-. It is hoped that
ttris information will- be helpful in cleveloping or impr^oving

Physics courses.

STUDENT QUESTIONNIATRE

INSTRUCT]ONS

Read each question carefully, choose yoult ansvJer, and then

blacken the appropriate space on yourl I.B.M. score sheet

as follows:

104

if it influenced you sti:ongly in electing not
to study Physics

c if you cannot decide: ol? if the statement does
not apply in your case.

_.r
-LI
!_LU

Aften having ansr,ver.ed the questions, should

the::e \'vere othen neasons other than the ones

inf'luenced you not to elect to study Physics

free to add these unden the section entitled

it infl-uenced you mildly in electing not
study Physics

you feel that

mentioned that

, please feel

"Additional Comments " .



I did not elect to study Physics because:

1.

)

a

ll

tr

â

7.

o

10.

11.

1C

.LJ.

ILL

15.

tÂ

Ll .

18.

19.

20.

I dicl not need it for entnance into university.

T v¡as afraid it would lot^rer my academic average.

f believed Fhysi-cs clid not hetp o.Dell cloo.ns to jcbs.

I felt a }<norvledge of Physics lras not inoortant to
the average person.

I cid not knov¡ v¡hat Physics lTas about.

I hacl no interest in things nechanical.

f iu,as unabl e to elect Physics l¡ecause of a- t'ine-tabie
coirfl-ict.

I was told Physics v¡oulci not irelp me develop as a
person.

Physics is non-hurnanitarian in its implications.

Physics ::equines too much time in terms of lab worJ<'
as rvell- as homev¡oi:k.

I did not neecl it in the career I intend to follolv

I am poor in nathematics.

The Physics lab in my school is poorly equipped.

I believe Physics teachers mark hardeir -Ehan non-
science teachers.

10s

Physics is too nachine oriented in practice and philosophy.

Physics gives no sense of <lirection or meaning to life.

Physics leads only to jobs rel-ated to v¡ar and the
destruction of man and his v¡or'Id.

T had a poolr science achievement in Junior High.

Physics texts a?e dult, unimaginative' and very
dif f icult to r^ead.

Physics teachers are too strict or der'randing, and
v;ithout a sense of humor.


