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ABSTRACT

STUDENTS' REASONS FOR ELECTING OR REJECTfNG

ENROLLMENT IN GRADE XII PHYSICS

by GeraId Francis Caron

The purpose of the study was to ascertain the

reasons for the decl-ine in enrorrment in Grade xrr

physics relative to the total enrol-lment in arl Grade xrr

sci-ence, in the secondary schools of a ninety thousand

student urban school system in Alberra"

students enrolled in at least their third year of

high school, and also enroll-ed in at least one crade xfr

subject in February Lg7r, were the subjects of this

study" These Grade xrr students were a sampre of B7r

from the approximatery 6,000 such students in the calgary

Public school District #19, during the second semester of

the L970-7I school year"

A survey j_nstrument, ,,Grade XII physics: Whv

Take It? Why Not?" v/as constructed to assess the

reasons, às perceived by students, for enrolling o or for
not enrolling in Grade Xrr physics. A trial version of

l- l_ t_



the instrument was constructed from statements in the

words of studentsu which had been tape-recorded by the

writer during 28 student interviews" The trial instru-
ment was administered to a trial group of forty students.
The finar instrument was devised forr-owing analysis of
the trial- resurts, and feedback sessions with the trial
students.

The survey ínstrument is in two parts. part A,

29 items, attempt.ed to find the mechanicar or objectrve
reasons advanced by students for enrollment or non-

enrollment in Grade xrr physícs" part B, 35 items, \,ras

designed to ascertaín the affective reasons for enrolr_
ment or non-enrollment in Grade xrr physics. The affec_
tive reasons are associated with the attitude differences
of students toward physics, science teaching, science

teachers, and juníor high schoor science e>çeriences"

The survey instrument was administered to L,z3r
Grade xrr students in seven selected high schoors. A

total of 871 accuratery completed response sheets was

obtained"

The ínvestigator

determine and to dísplav

used computer technigues to

percentage and absolute response

iv



distributions to questionnaire items 
"

The investigator also used computer sortinq tech_
niques to rer-ate the responses to mechanrcar- items to
ïesponses to the affective items of the questionnaire"
statistical techniques estarrrished that total group

response dÍstributions to ar-r items of the questionnaire
\^/ere signi-ficant at the .ol r-ever- of probability or
better" statisticar techniques \,rere used to determine
significant pairs of percentage response distributions
to the affective items, rêr-ated to percentage response

distributions to the mechanical_ j_tems. pairs of per_
centage response distributions showing significant
differences at the "ot revel or ress v/ere determined,

listed, and analysed"

The analysis showecl that Grade XII students
elected physics for mechanical_ reasons primarily
rel-ated to future education or career objectives" Stu_
dents had generalry not for-rowed counselring advice
when choosing high schoor- science, but had made their
own decision" Students reported having been told
negative statements about physics" They tended to
believe these negative statements"



There \,vere more significant differences in atti-
tudes toward physics and toward junior high schoor

science e>rperiences than toward science teaching or

science teachers, amongf physics students, compared to
non-physics students" Non-physics students held gener-

ally negative attitudes toward physics. Many physics

students, though not as high a percentage as non-physics

students, had negative attitudes toward physics.

Physics students found junior high schoor physical

science experiences enjoyabJ-e, compared to non-physics

students who found them boring"

The study showed that attitudes

and attitudes toward junior high school

ences appear to be related to decisions

not to enroll in Grade XII physrcs"

toward physics

science experi-

to enroll or

vL
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Chapter I

INTRODUCTTON

STATE¡4E}üT OF T}M PROBLEM

rt is the purpose of the study to ascertain the

reasons for the decline in enrorlment in Grade xrr
physícs, relative to the total enrolrment in arr Grade

xrr science, in the second.ary schoors of a ninety-

thousand student urban school system in Alberta.

As the students may elect physics the study will
investigate reasons advanced by stud.ents for erectinq or

rejecting physics as a course of studv"

The Grade xrr physics program under study consists

of two arternative courses" The authorized text for
Physics 30, the first of the arternatives, is Frontiers

.lof Physics"* Physics 30x, the second. alternative, uses

Phvsics 2 -= the authorized text" Both courses are

rRobert stollberg and Faith Fitch Hill, Fronliers
of Physícs (Don Milrs, ontario: Thomas Nelson and sons"
Lrd., 1968) 

"

2ehy=icaI Science Study Committee, physícs (2d
ed. ; Toronto, Ontario.. D" C" Heath, l-965) "



acceptable as pl:erequisites for entrance to the three

universities in Ãlberta as well as to other post-secondary

institutions.

The student shall be defined as a person enrolled

in a public high school in the province of Arberta, in

at least his third year of attendance, and registered

for credit in at l_east one Grade Xf I (30) subject"

BACKGROUND AND fMPORTANCE OF THE STUDY

Enrollment in physics as part of the secondary

curriculum would appear to be declining" continent wi_de.

rn Alberta physics enrol-l-ment has dropped (expressed. as

a percentage of either all Grade xrf subject enrollment,

or of all Grade xrr scíence enrollment) from l95t to tg6g-

rf steps are to be taken by Departments of Education, by

universities and colleges, by administïators and

teachers to halt the decline, ïeasons for the decline

must be established" rt is the purpose of this study

to establish some of the reasons that students qive for

electing or rejecting Grade XII physics"



DESTGN OF THE STUDY

Students enrolled in their third year of high

school, and also enrolled in at 1east one Crade XIT

subject in February L97L, v/ere the siibjects of the

study" These Grade XII students \^/ere a sample of B7l

from the approximately 6,000 such stuclents in the Calqarv

Pubric school District +Lg, during the second semester

of the L97O-7L school year.

A survey instrument, "Grade XIf physj_cs: Why Take

it? why Not?" (see Appendix A) " v/as constructed to assess

the reasons (as perceived by students) for enrorring in

Grade XII physics, or for not enrolling" The survey

instrument is in two main sections. part A, the first

section, attempts to find the ',mechanical" reasons

advanced by students for enrollment or non-enrollment

in Grade XII physic s" Mechanical reasons are those

related to administrative restrictionsu time tables,

prerequisite for the course, perceived need of the

course for achievement of goals, advice by counsellors

and the like" Part B, the second part of the instru-

ment, seeks to explore the "affective" reasons perceived



4

by students for enrolling or not enrolling in Grade XII

physics" Affecti-ve reasons can be further subdivided

into four l<inds of statements to which students

responded on a modified Likert scale" The four sub-

divisions relate to feelinqs toward physics as a

subject of study, toward science teaching as students

have e>çerienced j-t and as they expect it to be, toward

the science teacher, and toward their ,Junior Hiqh schoor

science experiences.

In order to develop an inclusive instrument, the

writer interviewed 28 Grade xrf students" The students

included equal numbers of those enroll-ed and those not

enrolled in Grade XII physics" These groups each

included equal numbers of males and females" The wricer,

who conducted the interviews at one composite high

school (Calgary Public School Board), taped the inter-

views for subsequent analysis for suitable survey

questions and statements " The interaction possible in

the conficlential intervierv yielded a fairly inclusive

range of statements for the survey questionnaire"

I¡Ihen assembled, the survey instrument was

checked for construct validity by trial on two groups
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of 20 each of Grade XII students " One of the groups

v/as enrolled in Grade XII physics, the other was not.

Discussion with each group following administration of

the instrument established that most of the possible

reasons advanced for reaching decisions vüere sampled by

the instrument" Allen L. Edwards' Techniques of

Attitude Scale Construction3 was used as a quíde in the

development of appropriate scale items"

Subseguent to the feedback sessions with the

students, the writer completed an analysis of the

responses " Modifications to and deletions of state-

ments, ancl improvements j.n the fo::mat and instructions

were based on the feedback and the analvsis.

Experienced researchers of the Calgary public

School Board's Special- Services Division checked the

instrument before its administration to L,34L Grade XII

students -i-¡ seven Calgary Public School Board hiqh

schools. The high schools lrere selected to include

schools cf various ages, offering the fult range of

1
-.É,. _ Ien

Construct-ì-on
LY3/)"

L" Edwards,
(Ner,v York:

Technigues of Attitude Scale
A,



available courses, and drawing from the fu.l] calgary

range of socio-economic and cultural backqrounds.

The opticar score sheets used by the students ro
rocnnnrl l-n +hrçÞr/urru L(J Ltre statements of the instrument were checked

for accuracy, and for suitabirity for opticar scoring.

There \^/ere B7r score sheets avairable for scoring by the

IBM 1130 computer" cards were cut simurtaneousry for
sorting purposes " Choice distributions and percentaqes

\^/ere produced from the cards for later statistical

anal-vs is "

ASSUMPTIONS AND LTMTTAT]ONS

Assumptions

ft was assumed that students participating in the

study v/ere able to read and understand the instructions,
and successful-ly comprete the response sheet for the

questionnaire" rt ',vas assumed that- satisfactory test
conditions were mai-rtained.

Delimitations

The study was restricted to students of the

calgary Public school system ín at least their third
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year in high school, enrolled in at least one Grade XII

subject, during the second semester of the L970-7L

school year"

Limitations

The study is limited by the way the population

\,vas obtained. However, the application of non-parametric

techniques to the data obtained does not require the

researcher to make assumptions that the scores v/ere

obtained from a populatj-on distributed in any known way.

The results can be apnlicable to the sample population

and to the same identifiable groups in the universal

population as well"

QTIESTTONS STUD]BD

The following questions \,{ere studied in the

investigation:

Question I: What are the "mechanical" (objec-

tive) reasons selected by Grade XII students for

enrolling or not enrolling in Grade XII physics?

Question f T: l¡ühat are the af fective reasons per-

ceived by Grade XII students for enrolling or

not enrolling in Grade XïI Physics?
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Each question was broken down into a number of

sub-questions (see Chapter III) " Nul-l_ hypotheses (see

chapter rrr) lvere stated, in line with the sub-questions,

and were tested by use of the Karmogorov-smi.rnov one-

samÏ,l-e, and two-sampre tests" Rejected nurl hlpotheses

identified the significant choice distributions and

percentages which are shown and discussed in detail in

Chapter IV"



Chapter 2

REV]EW OF T}IE LTTERATURE

INTRODUCTT ON

Since about L956 there has been no lack of concern

with the relative decline of interest in phvsics in

secondary schools. However, the major attempts to im-

prove physics courses have had their beginnings in

dissatisfaction with the structure or content of exist-

ing physics courses" Project Physics may be an exception.

Little attempt seems to have been made to ask students

for their reasons for electing to take physics, or for

their reasons for rejection of physics. There seems to

be an assumption by the developers of PSSC (ehysical

Sciences Study Committee) Physics and to a lesser degree

by the Project Physics group, that ít the course is

rigorous, relevant, humanistic and appealing to scíence

teachers it will increase the appeal of physics " Such

has not proved to be the case.



1aì

tsACKGROUND TO T}M PROBLEM

In Newsletter Lu Fa1l L964, of T-T¡r^r¡arrl Þrnieet
1Physics' the authors presented a g.:eph {Iigure l) that

is subject to disturbing interpretations The percen*

tage of ènerican h-i.gtr school. stu-,iei-r.i'-: e]-ecti ng to tal<e

physics shows a decline frour the rB9û's to the 1960's-

The graph also shov¿s chemistry ei:r::cJ-1.rnen't, holding steady,

and biology enrol1¡nents increasi.rrE'" 'rhe i.¡riters of the

Ë-ar¡r¡rrl Þrni a'rrs! vu!v !--_.1 =cL Physics (now cä-t t*d, .=;cjcct physics)2

assumed that one af the causes for i:he riecreasing enroll*-

ment in physics at the high schocl level was ihe lack of

a wíde variety of curriculum alte:lna,t"i.ves " Thus the

authors felt justifi.ed in proceeding i,;ith the course

rlorza I nnm¿'n'l-¿vì/¡((v¿ILo

In the same Nrewsletter:, the a.u.thors attempted to

mal<e a case for.

qêõñ'ñrf:rrz Ia.r¡1JULVI¡UqIJ -LC \'Ë_L

tire i.rnpcrtance of ph:¡sj.cs at the

They al iudec i--o the necessity for gocd

lNevoslette:r, 
.Ëq¡..yaç-d._È.{p_tqct,r- ?hysics o FalI Lg64, 4.

.)
'Ge¡al d ÏlcI'Lon, F" .Iames Rut.he::foi:d,, arrd Fletcher

G" hÏatson, The*trrcject phys_ics Coursg (Toroirto; Holto
Rinehart and lVinstcn of Cariada, LirniLed, L7TO) "
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preparatory courses for future physicists " They

referred to the need. for physics literacy for citizens

working in industry and business i_n an increasinqlv

technical society" They referred to the culturar varues

inherent in physi-cs " hrith reference to students in the

humanities and social studies they claimed that ,,to be

ignorant of physics may therefore leave such students

unprepared for their time""3

An analysis of Annual Àe.pgs¡ls of the Department

of Education, province of AlberLa l95l to Lg6g inclu-
Asive,= has given Table l_" Table I shows the numbers of

Grade xrr physics, chemistry and biorogy papers written
1951 to L969, inctusive" Numbers of candidates writincr
at least one Grade xrr paper i-n each year of the same

period are shown" percentages of numbers of candidates

writing at least one paper rg5r to Lg6g incrusive, who

wrote the physics, or chemistry, or biotogy papers, were

calculated and are shown on the tabre" The graph of

3News le'Lter Harvard Pro j ect phys_ics 
" Fall 1964, 4.

4Alberta, Department of Education, Annual Repor.cs(Edmonton; eueen's printer , Lgs1*1969 incrusive).
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Figure 2, numlrers of students writingr Grade xrï fi_nal

examinatj_ons in each year in chemistry, physics and

biology are compared by percentages with the total num-

bers of students writing at reast one Grade xrr finar
examination in each year. The percentage of students

writing physics shows an overarr decríne from 195r

(34"7%) to 1962 (2o.3%) with rittle further change to
l-968 (2I"L%) " The years 1968 and 1967 each showed a

decl-ine over the previous year" fn the same period

students writing chemistry rose from 195r (4L.o%) to
1955 (52"3%) and maintained nearry 50% until 1965 when

a decline set i-n to 1968 (37"o%). giorogy papers wrir-
ten reached a peak in 1960 (47 "6%), d.eclini-nq after
then to 1968 (29"4%) 

"

Table 2 shows the numbers of Grade XfI papers

written in physics, chemistry and biology from 1951 to
L969 inclusive" Totals for numbers of science papers

written each year are arso shown" percentages that

each of physics, chernistry and biotogy papers written
h/ere of total 0f science papers written were car_culated

and are shown in .L.his table.
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FIGLIRE 2
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Figure 3o derived from Table 2o depiq¿5 the

change in percentagies of each of physics, chemistry and

biology crade xrr papers written, Telati ve to the total_

number of papers written in the three sciences from l95l

to L969, inclusive. chemistry enrollment maintained a

high rerative position unti-r 1968, but suffered a severe

drop in 1968 and 1969" Biology registrations appear to

have expanded from 1963 to 1965, ãt least in part at

the expense of physics" Numbers of students writincr

biology final examinatíons suffered a steep rerative

reduction in the period Lg65 to L967, apparently due to

increases in ohwsìr-s ancl nlromiqJ-rrz Ã'F+a¡ru!çqÞsÞ frr y¿¡Jr¿çr qrru ut-_-,.*vu+_¿ ê ,^- jef a Slight

recovery from L962 to L966 physics enrolrments besan a

gradual decline, which continued throuqh Lg6g.

During the period 1951 to 1969 a number of con-

current events are worthy of note" vocational hiqrr

school programs began in many Arberta high schoors in
L963" students were able to take vocationalty oriented

courses that coul_d lead to employment or to post_

secondary instituti-ons other than universitv. These

students \,vere not reguired to take more than one science

course in high school-" The first students of the
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FTGURE 3" SCTENCE ENROLLMENTS, COMPÃRED

ø
E/

,r-\n/

57 '59 '6L ',63
Year

r,-\ 
i-----'-"---

Chemistry
Biology
Þ?rrzc ì ¡ c

----'------

19 5l 65 '6V

Percentage of students writång Grade X,[T fåna]
examinations in the three sciences who wrÕte
examinations in chemístry, biology and phlzsi ss,
1951 to L969, Alberta"
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vocational program giraduated in Lg66" A new Grade xrr
chemistry program using chemistry5 r.= introduced in
L964. (csn¡lstuAy¡ 6

\¡/as introduced as an al-ternative program for Grade xrr
in L967 - Biology programs v/ere revised at Grade xrï
in 1965 with the introduction of El_emerEr pl j1_q!-ggl¿7

as the authorized text"

Before 1968 physics and chemistry vüere combined

at the Grade x and Grade xr levels as science l_o and

science 20 " rn 1968 an ad hoc committee of the Alberca

Department of Education changed physics and chemistry to

half courses; physics 10 and chemistry lO, physi_cs 20

and chemistry 20 " The committee, s aim was t.o provide

frexibirity of student choice" rt made it possibl_e, if
school scheduling and post-secondary plans permitted,

S¡¿it"h.11 J" Sienko and Robert A" plane, chemistry(Toronto: McGraw Hitl of Canada, Lg64) "

6chemicat Education Materiar study, chemistry, An
Experimental Science (San Francisco: I,V" II" Freeman and
Company, 1963) "

TPaul B" Vüeiscz, ElemenLs of Biology (Canadian
ed"; Toronto: McGraw Hill Company of Canada Ltd",
196s) "
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for students tc; reject experience with physics, chemis-

try or biol-ogy from Gracle XI on" In Lg6g many schools

and faculties of universities in Calgary and, Edmonton

changed their admission requirements to five Grade xrr

examination subjects rather than tJ:re p_rerz-ious six,

This made it possible for many Grade )irr students to drop

one science course of the two or three tl:e:z coul-d carry

in Grades X and XI.

As sh¡v¿n by the project Fhlzs-i cs group" and by the

numbers writing Grad-e xrr physics exan,j,na't-ions, physics

enrollments ab the secondary level ãre deciining in both

the united sta-L.es and in Alberta" The i=uno-amental gues*"

tion that must lce ansv¿ered. ís whyT whã.i are some of 'Lhe

reasons why students elect to enroll in p_hysics" or

roior'l- a-nrnl l man{- i n ^l^-'-.i -u urr! vr!r!!ç¿¡L Lrr LrlrJ orcs ? If such jîeasoJìs , both

objective and affective, can be ascertained- teachers.

university staffs and currículum developers may design

remedial action relaLed to the roo,c causes of the problenL"

REL/.LÎE]] R.trSEARCFÏ

Since 1"959 when

setting sl-udy, "iPrr;:iis'

Fl" B" Reed conduc{:ed his pace-

Interest in Science as a Fu.nction
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of the Teacher Behaviour variables of warmth, Demand,

and Utilization of Intrinsic Motivation, "B many attempts

have been made to create instruments to assess student

attitudes toward. science, science teaching, and scien-
+.i ^r^L¿ù LÞ.

Moore and sutman9 have summarized the historv of

Scientific Attitude scale const- rrrc,È.i ¡^,n "

In the thirty years prior to Lg62n several tests
of scientific attitudes or understandings have beenprepared and reported in the li-terature; four of
these have been used in experimentar studies" These
include instruments preparecl by Atren, Brandyberry,
Cooley and Klopfer, and NoIl" Since Lg62, the num_
ber of tests of scientific attitudes or understand-
ings has increased. These incr-ude instruments pre-
pared by Kimball, V/elch and pella, Kaplano Lowery,
Vitrogan, Schwirian and Dutton and Stephens.

An examination of Moore and sutman's research and

instrument, and that of cooley and Klopfer, yietded

B¡1" B" Reed, "pupils' Tnterest in Science as a
Function of the Teacher Behavior varíables of i,varmth,
Demand, and utilization of rntrinsic Motivation,,, The
Journal of Experimental Education o 29;205-2o9, 196r:-

9Richard W. Moore, and Frank X" Sutman, ,,The
Development, Field Test and validation of an rnventory
of scientific Attitudes, " .fournal- of Research in
Science Teachinq , 7 z2BB5, Lg7O.
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ideas for scale construction but no instrument that

ccu"ld be used to determi_ne v'hy Alberta students elect

or do not elect to take physics courses" The instru-

ments \^/ere designed to test scj-entific atiitudes" but

rrere not designed to test attitudes toward physics.

The SATS (Student Attitu.de Toward Science) deveLoped

by Hedley (f966) and used by Charlesr.vorth (L969)

appeared closer to the need" However, because more

specì fic informati on about attitu.des toward phvsics was

desired SATS was not the instrument selecterl for the

study"

Three recent studies bear rì1ore direcLly on the

problem. Snelling and Boruchl0 -i..nitia.ted a study in

7967, which they reported in Lg7O, j.n which they tried

to answer the guestions:

When do students form vocational judgements
about entering the sciences? At r¡¡hat stage of his
education is the choice of a specific scìentific
field made? l{h.at do qraduates i¡erceíve as major
influences in determinj-no; such. choices?

1om" Rodman
Influencj-ng Student

and Robert
^E ^^ 

1 -l 
^--^ur \-L)rrcge

Ror:rir:h . rr F'ac'tors
t .Lgv!

and Cou.::se of
47 2326 o MàyoStu-dyr " Journal of

q,îâllfñ^'

Choice
Chemical

1970 
"

[Qqcation,
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The sample was restricted to graduates from 49

colleqes, anrì to those graduates who majoreci in mathe-

mati-cs and the sciences " R-esponses to a questionnaire

indicated that the grade rever at which science was

chosen as a major fiercl of interest was Grade rx for
from 37 "7% Lo 5L"2% of the gracluates in the years from

L957 to L967" More than any other subject group, physics

majors made their choice prior to Grade rx. For persons

choosing science as a career, the effect of junj_or hiqh
school experiences and the advice of junior high schoor

teachers and counserrors wourd appear to be strong and

increas ing 
"

A second study, reported in October LTTO by Haym
1lKruglak" of Western Michigan Universlty, is more

directly pertinent- Approximatery 3,000 freshmen at
lvestern Michigan university were polred. i-n the autumn of
1968 for their reasons for f ak.inn nr nn{-- taking high

school physics" They v/ere al-so asked to rate their
physics teachers on a five nnin{- o¡-l^ rnd to estimate

'ì1--Haym Kruglak,
High School physics,,'
October, L7TO "

"A Poll of College Freshmen on
The Phvsics Teacher, 8:394,
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the frequency of demonstrations and laboratory work"

Reasons selected by students for not taking hígh

school physics were reported by Krug1akl2 as:

1" Lack of interest in the subject was the prepon_
derant response of boys and girls (67% and B3%).
2. The counselor's advice was ranked second by both
groups (L9% and B%) "
3" Fear of a low mark appears to have influenced
relatively few students (7% and, 5%) "4" The poor reputation of the Leacher and subject
dífficulty were given as reasons by a very small
fraction of the respondents.

Reasons qa'la¡*-aÄ h-' students for taking high

school physics were reported by Krug1akl3 as3

l-" fnterest in the subject had the highest priority
for boys (4O%) followed closeJ_y by counselor's
reconÌmendation (37%) " The order was reversed for
girls (24% and 4L%) "
2" The challenge of a tough subject was ranked
third by both boys and girls (L5% and t9%).
3" The reputation of the teacher ha<f the lowest
ranking for each group.

In the conclusions and implications Krug1a¡l4

reported:

The entering freshmen do not feer that the diffi-
culty of physics or the teacher quarity are serious

12r¡ia"

r3r¡¿o"

l4tbid", p" 395.
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obstacles in the selection or non-selection of the
subject" rnterest in subject matter and the coun-
selor's recommendation are the two most i-mportant
infl-uences cited by the students " consequently,
if high school physics is to remain competitj-ve
with other disciplines, then introductory science
courses in the rower grades d.eserve gireater empha-
sis- Therefore the preparation of erementary andjunior high science teachers in the physical
sciences is of crucial importance" Also th.ere is
need for establishing a better rapport with the hioh
school counsel_ors.

rn the third study walter Erriotl5 obtained data

from approximately one-half of students registered in
physics in the public schoors of carifornia durinq Lg67-

68, and about one ¡rercent of california students not

taking physics" He also obtained data relevant to the

physics teachers which he attempted to correlate with
the data obtained from students" El1iot reported:

The 2438 nonphysics students were about evenly
divided on the basis of sex. Eighty-eíght p"r".rrt
v¡ere B or c students ¡ 9L% ranked Lhemselves in the
upper two thírds of their graduating class; and 74%planned further academic work after graduation. The
predominant reasons given for not enrorling in phy-
sics \^/ere l-ack of interest and fear that physi-cs
\^/as too difficult, in this order.

I5lrI.It.t E1liot, ,,perceptions of High School
Physics and physics Teachers," The phvsics Teacher, 9:37,
.Tanuary, L97L"
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El-liot16 further reported.:

The 10,528 physics students were predominantly
male (8f "5%) , 83% \,vere A or B students, 93% ranked
themselves in the upper two thirds of their grad.u-
ating class; and 92% planned further acad.emic workafter graduat.ion- Their reasons for enrorring inphysics vrere anticipated need in colrege and inter-est in physics, in this order.

Though the three studies discussed have the most

relevance to the present study" they a_lso leave some

questions unanswered" Snetling and- Boruch have sug-

gested that more than half the sc-ience qraduates thev

studi-ed decided before Grari-e rX tha,s Lhey were going to
take up a science career. ErriotlT studied the rera-

tionships between high schoor s-Ludents ano their

teachers" :rhe writer askedo may it not be more impor-

tant to examine the studentso perceptions of their
junior hígh teachers and experiences? T,he study of
El-l-i-otl8 was concerned. with a rerat-ivery smarl sample

of students not taking physics. This giroup (at the

Grade xrr level) can make up to B0% of the Arberta

16rbid",

17rbid",

I a-, -
-vtnfô

h ??yo JJè

pp" 33" 37 "
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popul-ation" Krugrak' s19 study is concerned onry with
colrege students" This rvould excrude app::oximatery 75%

of the Alberta high school population"

el-1iot20 craims that students do not enrorr in
physics due to lack of interest, and Kruglak asks, âS

one of five questions, "f had rittle interest in the

subject matter- " rn the present study it was proposed

to pursue this question of rack of interest into its
components and causes" rf students do not take physics

because it does not interest them, why d.oes it not

interest them?

students in Arberta have a somewhat different
science experience than their counterparts in the united
states" fn American schoors physics is usuarry offered
as an option at the Grade Xrf lever, or less frequently
at Grade )rr - The subject is offered. as an option at
Grades x, xf, and xrr in Alberta, and alr Grade rX stu-
dents must take physical science.

lgKruglak, op"

2oeltiot, op"

cit", pp" 394-95"

cit", pp" 33 n 37 -
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It is hci,r-rêcl that ihe presen.t stu.dy iias 1¡een able

to investigate more tho-i:oughly the reasons r,vhy calgary
students have interest, or lacl< of .interest, in physics"
canadian studies are lacki ng, and the ,\lberta student
populatíon i.voillcl aÞpear to har¡e -.rilnrei.tl:at clifferent phy*

sics exposllre than "t_hei_:: American ccirnteïparts.



Chapter 3

EXPERI}4E\TIAL DESTGN

OBfECTfVE OF TTIE STUDY

It was proposed that a survey instrument in the

form of a questionnaire be constructed to be adminis-

tered to the subject population to ascertain mechanical

or objective, and affective reasons why some Grade XïI

students enroll j-n physics and others do not"

SUB]ECTS OF TI{E STUDY

students enrolled in at reast their third vear of

high school and also enro]-led in at reast one Grade xrf

subject and hereafter referred to as Grade xrf students

T^7êrô t-lra crr?.ìects of the j-¡rres, 1-ìrr¡J. inn rrr'lra ñìr1.ì¡ar-Lrfv ¿r1vçÐ L¿yoL¿ulf . I11g ÞuIJJeu L5

amounted to B7L (L4"5%) of the approximatety 6,000

Grade xrr students enrorled in the catgary public school

District No" 19 dur:ing the second semester of the LgTo-7L

school year" Subject students enrolled inu or having

credit in, Grade XII physics totalled 403, which is

approximately 46% of the survey group of 871 persons.

3l
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Of the 6, 000 Grad.e XrI stu.dents, 1 , ri 13 (27%j v¿rote

Grade XII physics" The survey Erou_Ì:) of 403 physics

students made up 25% of the 1,613 studencs v¿ritinq

Grade XIf physics in L97O-7L"

DE\ÆLOI]J{ENT OF'TI,Ë Ii!lj;TRU¡,{d}IT

Permission v'/as sought and c-i;ta:neo from the

principal of ä large composite hrEh sci:ocl- {t"lg0 stu*

dents) in the Calgary Public Schcol sy-s.Lem to conduct

interviews with a J:road cross-"sect'ion of íl::ade Xf I

students" Facilities were generou-sh/ ¡r,ade availabl-e

during May of L97r for the v¿riter Lo ccnd.uct hat f*hour

tape-recorded interrzíews wj-th 2B s tndents " Names of

l-ikeIy prospects were sugg,esteil b1z i3:e Euídance depart^

ment Head, who approached them ancJ *-J:tained the reguired

number of volunteers for the inter.vi er,ys " The school

draws from a section of the city i.¡hi-ch ì nciud-es a wide

spectrum of socio*econornic 'bacìig'-c;ir-nd-s arnong íts stu--

dents" of the students i-nterv-i ei,¡ed" 'Lhe¡le !r,¡Êïe approxi-

mately equal numbers enrolled in G::a*e jill i:hvsics and

those not so enrolled-" Withj-n these categor.ies, equal

numbers of males and females r4/Êre ånLe:rr¡åei+ed.. Ario¡rg
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the students interviewed not enrolled in physics \^/ere

several whose science experience at the high school

level was at the minimum revel set by the Department

of Education in their senior High school Handbookr for

high schoor graduation with dipJ-oma, in Ar-berta" That

is, they had obtained credit but not necessariry a

passing grade in a single, half-year, three_credit

course in science.

The interviews generally yielded students,

reasons for taking or not taking physics, and e>çlored

their attitudes toward physics, toward science teaching,

toward science teachers, and. toward their junior high

science e>çeriences.

students \^/ere exceedingry frank and communicative

in the interviews, which make an interestinq studv in
themselves 

"

The statements mad.e by the intervie\^/ees v/ere

transcribed during three hearings of the tapes. The

statements were then categorized into those of fact or

'l *-.rllrÐert'a,

Queen's Printer,
Senior High School Hq4dbook_ (Edmonton:
L97I), p. 25"
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those of opinion" T\,venty-nine of the most important

and often-made statements of fact, and 41 of the most

frequently made statements of opinion \^/ere assembled

into a trial instrument"

CONSTRUCT VALIDAT]ON OF TTIE TNSTRUMENT

Permission was requested from, and granted by,

the principal of the same school to administer the triar

instrument to one group of students enrorr-ed in physics

30 and to a group of equal size not so enrolled. This

was done in the latter hatf of May" Following the

administration of the trial instrument the writer spent

more than an hour with each of the groups discussing

their reactions to and criticisms of the Lrial instru-

ment "

The wrj-ter then analyzed the responses of the

groups to the individual- items of the trial instrument.

Poorly worded or unsatisfactory items were re-worked or

deleted" Sixty-four items survived.

At this point the revised instrument was sub-

mitted to Dr. Carl Safran, Superintendent of Special

Services for the Calgary Public School Board., and to
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his associatesu Dr. c. sangster, Assistant superinten-

dent of special services and lv1r. D. FeLtham, supervisor

of Guidance, for their suggestions. They concurred in

the construct validity of the instrument as revised.

TTIE fNSTRUMENT

The revised instrumenf- en1-ifIed "Grade XfI phVsics;

üIhy Take It? trVhy Not?," was planned for self-

administration, with responses to be recorded on an rBM

optical scan score sheet (see Appendix A) " The 29

statements of Part A were deemed to be facfual and J-he

subjects were requested to respond "true,', ,'false, " or

"don't know, " as each applied to them" The statement

$15 provided a divisi-on point for the subjects. This

statement reads, "I have credit in physics l_0" " Those

subjects answering "false" (no) to this statement courd

not be enrolled or have credit in physics 30, 3OX, or

32" Physics ro is a prerequisite for such enrollmenL.2

subjects not having credit in physics ro were to respond

2Alberta,
L97rb-L2 "

Senior Hiqh School Handbook"
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to statements L6, L7 and fB, which sought for reasons

for no credit in physj_cs 10, and then they were expected

to go on to Part B, the attitude portíon of the instru-

ment" subjects responding "true" (yes) to statement 15

went on to statements l-9 to 23, which explore objective

reasons for obtaining credit in physics to " statement

24u "r have credit in, or am now enrolred in physics 30,

or 30x, or 320" provided another division point for the

remaining subj ects " Those subjects ansvrering ', false',

(no) to the statement went on to crrn.plete responses to

statements 25 and 26 before going on to part B. state-

ments 25 and 26 offered possible reasons for not taking

physics, even though credit had been obtained in phvsics

10" Subjects respondíngi "yes,,

pleted responses to statemenrs

reasons for taking physícs 30,

to statement 24 com-

27, 28 and 29 concerning

30X, or 32u before going

on to Part B of the qu.estionnaire"

Part B of the questíonnaire consists of 35 state-

ments in the words of intervi-ewed students" The sub-

jects v/ere e>rpected tc respond to the statemenls on a

modified Likert scale" The stateme.ii'í:s malr 5. grouped

into four categories " one category refers to attitudes
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of students toward physics, another, attitudes toward

the way science is taught, another, the attitudes

toward science teachers, and the last, the attitudes of

the subjects toward their science experience in junior

high school"

QUESTIONS TO BE STUDIED

With the development of the questionnaire com-

pleted, it was possible to expand the objective of the

study into the quesLions to be studied. These questions

are two in number, each with subsidiary questions:

Question I

What are the "mechanical" (olcjective) reasons

selected by Grade XII students for enrolling or

not enrolling in physics at the high school level?

Sub-Question I-a. What reasons rel_ated to career

are selected by Grade XII students for enrollment

01' ngn-enf Of l¡nan+ ì - 'L ì ^]" SChOOI phys iCS ?

Sub-Question f -b" lr7hat have the students been told

about physics, and about its relationships to the

other sciences?



Sub-Question I-c"

been given students

school sciences?

Sub-Question I-d.

3B

What counselling advice has

regarding enrollment in high

I{hat reasons for their deci-

sion do students select who did not gain credit

in Physics l0?

Sub-Question I-e" IVhat reasons for the decision

to take physics lo were selected by those students

who obtained credit in physics lO?

Sub-Question I-f" I,rlhat reasons for their deci_

sion \^/ere selected by students who did not take

Grade XII physics, though they had the prerequi_

sites ?

Sub-Question I-q" What reasons for their decision

\¡¡ere selected by students who elected to enroll in

Grade XII phvsics?

Question II

What are the affective reasons, âs related to

attitudes, perceived by Grade XII students for

enroll-ing or not enrolling in Grade XII physics?



Sub-Question fl-a"

5Y

What are the attiLudes toward

physics, toward science teaching, toward science

teachers, and toward their junior high science

experiences of the group of all subjects sur-

veyed?

Sub-Question II-b. What are the dífferences in

attitudes toward physics, toward science teach-

irg, toward science teacherso and toward their

junior high science experiences of the groups who

did or did not see a need for physics for theír

career?

Sub-Question II-c" What are the differences ín

attitudes toward physics, toward science teachingi,

toward science teachers, and toward their junior

high science experiences of the giroups who have

or have not heard certain statements about physics?

srrb-ôirest-ion TI*d" What are the di-fferences rn

attitudes toward physics, towarci science teaching,

toward science teachers, and toward their junior

high sci ence experiences of the gïoups who have

been counselled in differing waYs ?
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Sub-Question II-e" IVhat are the differences in

attj-tudes toward physics, toward science teach-

irg, toward science teachers, toward their junior

high school science experiences of the groups who

did or did not obtain credit in phvsics lO and

who serected various reasons for their decision?

Sub-Question II-f" !{hat are the differences in

attitudes toward physics, toward science teaching,

toward science teachers, and toward their junior

high school science exper-iences of the groups who

had credit or were enrol-led in Grade XII physics

or who did not have credi-t or were not enrolled

in Grade XII physics, and who gave various reasons

for their decisions?

Sub-Question II-q" What are the differences in

attitudes toward physics, toward science teaching,

toward science teachers, and toward their junior

high school- science experiences of the groups of

females and males?
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SELECTÏON OF TIJE SUBJECTS

Permission had been obtained from the orincipals

of seven high schools of the Calgary Public School

system for administration of the instrument to Grade XII

students on a voluntary, self-administration basis"

These seven schools are a cross-section of the fourteen

high schools of the system" The schools include compo-

site high schools with balanced enrollments of

academically and vocationally oriented students, and

academic high schools without vocational facílities

(other than business education) sending a high proportion

of their studenLs to college and uníversity, and compo-

site high schools with high proportions of vocationally

career-oriented students " Ages of the schools vary

from one several decades old to one completed in the

l-ast two years " The socio-economic reg'ions from which

students are drawn run the fulI samut from "affluent"

to "deprived" "

.t:::i-.^..'+
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PROCEDURE

The revised instrument entitled "Grade XII

Physics: Why Take It? Why Not?'' \n/as distributed in

numbers sufficient for administration to all Grade XIÏ

students in the seven selected schools. Twenty-five

hundred copies of the instrument were distributed,

together with an egual number of optical score sheets

#505 o for IBM ll30 computer" The science department

heads in the schools volunteered to distribute and to

co-ordinate the administratíon of the instruments and

to return the completed score sheets" This was com-

pteted. in the second week of June"

DATA ANALYSIS

After the L23L completed IBM optical score

sheets v/ere returned the investigator examined each

one for accuracy of completion and for assurance that

they could be scored. accurately by the scorer attach-

ment of the IBM l13O computer operated by The univer-

sity of Calgary Engineering Data Center" This process

reduced the number to a total 0f 87L score sheets
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distributed by school, äs follows: Schoot A _ 43;

School B - 64; School C BB; School D * 256; Schoo1 E

L24¡ School F * I0O; and School c * Lg6 
"

The score sheets \nuere then scored. at the Data

Centero arrd IBM cards \,vere cut automat.icalty at the
same time" usíng a program from the Ðata center fires,
modified by the Cente:: Supervisor, prínt._ours \^/ere

produced to yiel-d statistics sui ta-b-re for anarysis in
1i-ne with the questj-ons to be studi.ed-

Print*out I yielded choice dist::ibut-j.ons and

percentagies for each of the 64 rt.erns af L-.he questionnaire

for al-l 87L respondents,

Print*out TT gave choice disirj-br:tions and per_

centag-es for aLL 64 items, for each of the resïlonses

"yes" or "no" for each of the iterns L-zg incrusive.

This print-out, through a special sorto gave choíce

distributions and percentagies for alt 64 items for
those not respondíng to item 24. These t atter persons

were those not havíng cred.i t :_n phlzsícs LO, and_ thus v/ere

asked not to respond to iter¡ 24-

Print*out rrr yierd-ed choice distribu"ti.ons and

percentagies for aLL 64 i-tems for the zL7 ä,iar_es and
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2L3 females who so identified their score sheets.

consultations with Mr" D" rrforris, Assistant

Superintendent of Elementary Schools, Calqary public

school Board, were instrumental in developinq the

approach taken by the writer to the statistical pro-

cedures instituted with the data.

Two conditions in the construction of the cues-

tionnaÍre and in the make-up c¡f the popul_ation to which

-it was applied indicated the use of non-parametric

techniques in the analysis " The Likert scale used in

the attitude f)ortj-on of the instrument and the ,,yes,,,

"no, " "don't l{now" response system of the mechanicar

reasons section are ordinal_ scales " The popuration of

the sampl-e was a sub-set of a sub-set of the universar

population. siegel2 says;

At the risk of being excessj_vely repetitÍous,
the writer wishes to emphasize here that parametric
statistical tests o which use means and standard
oeviations (i"e", which require the operations of
ari-thmetic on the original scores), ouqht not to be
used with data in an ordinal scale.

lsidney siegel, Nonparametric statistics for the
Behavioral sciences (Toronto: McGraw-Hilr eook cornp-rry,
L956) , p" 26"
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Siegel3 sayso further: "A nonparametric statis-

tical test is a test- whose model does not specify condi-

tions about the parameters of the population from which

the sample was drav/n.',

Hwpotheses Tested

Tn line with the questions to be studied and the

data obtained, the fortowing hypotheses \.vere tested in

the studv:

Hypc¡!¡ggi{. For the choices (true, false,

don't know) of the B7L subiects to items t-15

inclusi-ve of the instrument:

Ho there is no dj_fference amongf the expected
percentage of responses for each of the three
choices, and any observed differences are merely
chance variations to be expected in a random
sample from the rectangular population where
fl=f2=f3.

Hi (alternative hypothesis) the
responses for each of the three
equal 

"

Hr¡pothesis IT" For the choices

true, fa1se, don't know) of the

item 24 of Lhe instrument:

percentages of
choices are not

(no response,

B7L subjects to

3rbid", p, 31.
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Ho there is no difference among the expected
percentages of responses for each of the four
choices, and any observed dífferences are merely
chance variations to be expected in a random
sample from the rectangular population where
fl=f)=f"=fA

L¿J:

H1 the percentages of responses ior each of the
four choices are nc_rt all egual"

Hypothesis III. For the choices (true, false,

don't know) of the varying numbers of subiects

to items L6-29 incfusive of the instrument:

Ho there is no dj_fference among the expected
percentages of responses for each of the three
choices, and any observed differences are merery
chance variations to be expected in a random
sample from the rectangular population where
ï1 1-. : ì-¡

Hi the percentages of responses for each of the
three choices are not all equal.

TJtrarL^^.i ^ rt7Hypornesl_s 1V" For the choices (agree strongly,

agree mildly, cannot decide, disagree mitdly,

disagree strongly) of the B7L subjects to items

30-64 i-nclusive of the instrument:

Ho there is no difference among t.he expected
percentages of responses for each of the five
choices, and any observed differences are merely
chance variations to be expected in a random
q:mn'ì o €ram .{-] 

^ v^^+ -'^-,.-1 --rqr!$r!s rrLrlr.¡. Lrrc rEU Ld.ltg uLaÍ pOpulatiOn whefe
f1=f2=f2=i¡=fr

¿aJ

Hi the percentages of responses for each of the
five choices are not al_l- egual"
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It should be noted that the Hypotheses I, II and

IIf were derived from euestion Io Sub-euestions Ia-Ig"

inclusive" Hypothesis rv was derived from euestion fr,

Sub-Question IIa" The data associated with these

Hypotheses and Questions was from print-out I"

From Question II, Sub-euestions IIb-IIg, inclu-

sive (data of print-outs II and III) 32 X 35 (lI2O)

simil-ar nuII hypotheses were derived. That is, there

is a nulr hypothesis for each of the 35 items of part B

of the instrument that was tested against the tv/o groups

respondingi "yes" or "no" to items L-23 inclusive and

items 25-29 inclusive, and the two groups responding

"yes" or "no" to ítem 24, and the two groups respondingt

"yes" and "no response" to íLem 240 and the two groups

responding "rÌo" and "no response" to lLem 24, and the

two groups comprised of females and mal_es.

The form only of the tI20 null hlzpotheses and

alternative hlpotheses is given--Null Hlzpothesis V

(an example" the 496Lh Hlzpothesis is used)

Hypothesis V"
Ho the percentages of students having credit
in Physics 10 (it.em 15 "yes',) who agree strongly,
ag-ree mildly, cannot decide, disagree mildly,
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disagree strongly with the statement (item 30)
"You har¡e to l¡e good in llathematics to be good
in Physics" is the same as the percentag.es of
students not having creclit in physics l_O r,¿ho
agree strongly, agree mildly, cannot decide,
disagr:ee mildly, or disagree strongly with the
staternent (item 30) "you have to be good in
Mathematics to be goocl in physics,,' and any ob_
servecl differences are merely chance variations"

Hi the percentage of students having credit in
Physics 10 (item 15 "yes") who agree that "you
]rave to be good in Mathematics to be good in
Physics" (item 30) is significantly greater (at
the "0I or "05 l-evel) than the percentage of
students not having credit in physics ro who agiree
that "You have to be good. in Mathematics to be
good ín Phvsics,' (f tem 30) "

o+-!..: -.L.: ^^fÞrdc.tsct_cat 'I,ests

The Kolmogorov-Smirnov one*sample, two_tailed

test4 was chosen to test the nulr hypotheses ru fr, rfr

and rv, using the data from print-out r " The writer
chose this test because he wished to coïnpare the observed

distribution of responses to the 64 iLems of the ques-

tionnaire with the theoretical distribution that would

have treen obtained if the distributíon had been due to

chance" Items for which Ho woutd have to be I ¡n on {-a¡l

\^/ere to be deleted from further consideration" The "ol

45iegel, op" cit" o p 47"
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ie,,rel of probabíii ty i,,ras se-Ì e,:t--ed- ¿_s il::e Ievel for re jec_

tion of the null h1çothesis.,

The Kolmogororz*.Smi¡:'ricv tv;,;- sarçte, one-rï.aíled

tes t was selected for test i rrg i:u-l-.l hypctlies i s v irepre*

senting the null h¡,1:othe ses '.:-"LLit4. inclusive) . usi_ng Lhe

cata" fro¡n print*outs rr aric T1,ï - 5 T,i-,i = test v¡as sel ec,ted.

br:-:cause ít compares two sa_rnp je c,L;rrni;lative f::equ_ency

disr.ributions and determines i.^.,he-L.he:': tl:e oT:s;e::veC_ Ð

{ cieviation) incj.j-cates l-ji:-rj* r-i'r,*.¡ r:,iar¿e r¡een cl.::av¡n f:onL

iw* pcpui-ations, one cf i,,,tijcl-l i s s-i:cc.hasi,ica_lly la::ge;:

t?ra.n ihe other" T'lie test r¿a.s applíed to the cumu"lati-ve

1:e::centage choice cistril--ut-i,:i-is cf each of the 35 pa.jrs

of attitude statements (3û-64j foi" each pair of ,'yes*-l-io"

ch*íce distributi-ons for iL.eins L^-23 :.ncir:.sive, ancl for

íterns 25--29 inclusive. The res-t was also applíed. to the
'? 

-+..i -*^L-LÈrrr(r-Lq.Lrve I,ercentage choj-ce,j"is';::il:utíons for each of

the 35 pairs of att-itu"tje sta_.t+:¡ir,en-i.s .flo:: each pair of

"_yes*flo," "yes'*no responsÐ" a'd ,''io*'-tû respot-lse" choice

distributions for item 21,, The resL. was also applied to
'bhe cuinulative peïcen'bagie {jr!ÇL:e d-is{:ributions of ea-cl-i
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of the 35 pairs of attitude statements (30*64) inclu-

sive) for each pair of the "female-male" choice dis-

tri-butions 
"

The tests \^/ere run on the pDp-B DrGrrAL computer

by the writer, usingi programs devised by the writer

based on the formul-as of Sieoel"6

6tbid., p. L34"



Chapter 4

ANAIYSIS OF T}TE DATA

ÏNTRODUCTION

The present study is designed to determine the

reasons why Grade xrr students elect to enrorl in Grade

xrr physi-cs, or not to so enroll" rn this chapter the

treatment of the data is described" Findings to each

of the questions and sub-questions in chapter 3 are

reported"

PRESENTATTON OF T}TÐ FINDINGS

Question I

What are the ,'mechanical" (objective) reasons
selected by Grade xrr students for enrorling ornot enrorling ín physics at the high schoor lever?

Null_ Hypothesis é" The absol-ute and percentage

choice distributions of studen-i:s responding true ()res),

false (no), and don't know for i-tems 1--r5 -i-ncrusive of
the questionnaire are presented in Table III" These

data are from computer pri-nt*out r" su"b--questions râ,

5l
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rb and Ic apply to this section. NulI hypothesis I was

derivecl from the sub-questions Iâ, Ib and Ic"

HoI" For the choices (true, false, don't know)
of the B7L subjects to items 1-15 inclusive of
the instrument, there is no difference in the
expected percentage of responses for each of the
three choices, and any observed differences are
merely chance variations to be expected j_n a
random sample from the rectangular population
where f1 = f2 = f3

HíI " The percentages of responses for each of
the three choices are not all equal"

The hypothesis was tested by the appticatíon of

the Kolmogorov-Smirnov one-sample, two-taited test"

The Dmax for significance at the "01 level of probability

\,ras calculated to be "055 for each of the items l-f5

-inclusive" All values of Dmax (see Table rrr) were greater

than this value and the null hypothesis was rejected and

the alternative hypothesis was accepted for the choice

distributions and percentages of responses for items 1-15

of the questionnaire"

Sub-Question Ia" What reasons related to career
are selected by Grade XII students for enrollment
or non*enrollment in hígh school physícs?

The career reasons are related to the

items Lo 2o 3 and 4 of t-lne guestionnaire

responses

as reported
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in Tabre rrr" Though 46"3% of the sample population had

credit in, or v/ere enrolled ín, Grade XII physics, only

32"6% felt they needecl it for enrollment in university,
and 35"8% felt that they needed it for their further
education" A surprising 25"8% agreed that they needed

physics for enrollment in an rnstitute of Technology.

rt seems likely that some of the subjects agreed both

that they needed physics for enrorlment in university
and for an rnstitute of Technology, due to some lack of
firmness in their future educational p1ans. Reference

to ítem 29, Table IV (page 62), shows that. 62.6% of.

Grade xrr physícs students were enrolled in the subject

because of vague career plans, hoping to keep alterna-
tives open. There appear to have been very few subjects

with credit :-no or who \¡/ere enrolled in, Grade xrr
physícs who did not associate thís with a career reason.

summarv, sub-question ra" lvhat reasons o Têlated

to career, are rikely to be selected by a tlzpical Grade

xrr student, far enrollment or non-enrollment in physics?

The student enrolled in physícs would be most likely to
need it for further education, probabty uníversity or

rnstítute of Technorogy. The student would be verv
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unrikely to be enrol-led in physics without havinq a

career reason ín mind"

Sub-euestion Ib. What have the students been
told about physics, and about its rerationships
to the other sciences?

This sub-question is related to the responses to

items 5, 6o 7, lf, L2 and 13 of the questionnaire, as

reported in Table rfr. only 23"8% of the subìects had

been told that physics is a subject for boys, but 67.7%

had been told that physics is a very difficult sub-iecr.

Students not confident in their intell_ectual powers were

not be'i n cr onr-r'lrrr.arrorl È¡ ¡ *-l-amnl- ^L-,^ .i ^ ^¡¡vu uçlrry çrrLv uv qL[.etnp1J pnySICS" And 69 "2% Of

the subjects had been told that they needed to be qood

in mathematics to be good in physics. rt is perhaps

surprising to see that whil-e 53"5% of students had been

told that chemistry goes with bj_ology, only 4L.L% had

been told that chemistry qoes with physics. onry 6.2%

of the subjects v/ere totd that biol-ogy goes with physics.

Summary, Sub-question Ib" What has a typical

Grade xrf student been tord about physics and its rela-

rinnq?rinc r-n the other sciences? The strldenf is hi rrhlwvL¡rs! ÐuJçlrLcÞ í l-1lg È, L**_*.

likely to have been tolcl that physics is a difficul_t
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subject, that he needs to be good in mathematics to be

good in it, and that chemistry goes best with biorogy.
The student is very unlikery to have been tord that
physics goes with biology, or that it is a subject for
boys "

Sub-Question fc" i,Vhat counselling advice has beengiven students regarding enrorlment in high schoor_sciences ?

This sub-question relates to the responses to
items B, g, 10 ancl 14 of the questionnaire as reported
in Table rrr" The very considerable number of 6 4.6% of
students reported that the junior high counserror r_eft

the choice of high school sciences to their clients"
T*enty-three point seven percent of subjects reported
that their junior high counserror advised them to take
Physi-cs fo, while the smalr-er number, !6.By"u reported
that their high schoor counser-ror had advised them to
take Physics 10 " Arthough the matricuration diploma

from high schoor- was discontinued more than L2 years

ago in Alberta, 76"6% of students reported that they
had been told that they needed two sciences for ,,matïic.,,

some faculties and schoors of some universities and
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colleges specify two sciences as part of their entrance

requirements, but in general item 14 ís an untrue or

at least imprecise statement" Yet 76"6% of students

say they have been told this"

Summarv of Sub-question Ic" I{hat counselling

regarding high school sciences has a typical Grade XII

student received? The student j-s most likely to have

been al-lowed to make up his own mind about his selec-

t'i on nf h i crh school science " The studenf i s rn'l i ke'l rz!v¡leuô ¿fru ÐLuuçt¡L fÐ uIt!JÀçJy

to have been advj-sed by his junior high counsellor,

and less likely to have been advised by his senior

high counsellor, to take physics in high school" The

student is highly likely to have been incorrectly

advised that he needs two hiqh school sciences for

"matric. "

Nul-I H\¡potheses II and III " The absolute and

percentage choice distributions of students responding

"true" (yes), "false" (no), and "don't know', for items

L6-29 inclusj-ve of the questionnaire are presented in

Table IV, which was derived from Table III" Table IIf

gives absolute and percentage choice distributions of
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TABLE ÏV

PARTIAL POPULATION CHOICE DTSTRIBUTIONS,
RELATED TO SUB-QIiESTIONS Id, I€, If , Ig

Absolute Numbers percentages
ItemI23l 2 3 Dmax D¡n¿3 for

"0I sig"

I6
t7

IB
L9

20
2L

22
23

¿+
25

26
27

¿ó

105 Is9 29
205 70 IB

97 156 24
2I3 3BO IB

L7B 366 53
cl Atr, 1 (l
JL 

-JL 
JL

279 27L 44
^ 

A- 
^-^¿+/ ¿lY c))

403 200 0
79 I20 L4

24 l5s 33
223 LL4 28

76 255 26
2L9 113 tB

35"8 34"2
69 "9 23 "9

35 " 0 56 " 3
34"8 62"2

)qaÁ'1?
Is"3 76"0

9"8 -234
6"1 .366

8"6 "282
2"9 "304

B" 9 "245
8"2 "247

- ¿ou

" 224

0 " 0 " 335
()"t) "¿6t3

"220
-¿tó

7 "3 .26L
5"1 "293

47"O 45"6 7"4
4L"B 47 "2 11" 0

66"8 33"2
37"L 56"3

" 085

" 098
"066

" 067
" o67

"067
" o67

"o66
.LLz

"IL2
.085

" 086
" 087

11 1 -1 aII"J /3"L 15"6
61.r 3L"2 7"7

2L"3 7L"4
a 

^ - ^^ ^o¿.o Jz - 5

Note: Choice distributions (absolute and percentages)
of responses for items L6-29 of questíonnaire
"Grade Xf I Physícs; Why Take IL? Fihy Not?" for
various numbers of subjects respondíng ,'yeso',
t'no, " "don't knov¡.tt
Data of print-out I"
D'nax for each item"
D¡1¿>< for "01 level of síqnificance
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sf tlfJenf s reqn^ñrli nn tlnn rôõñ^hõ^ rr lr+rìrôll ¡lr¡aq ì tr f ã'l õ^ll!uoyvrtq¿rry lrv !çÞI/ullÞç, LILTU \-yvu,t, Lq¿Þ€

(no), and "don't know" for ítems L6-29 inclusive. How-

ever, the only ítem for which the ,,no response" category

\^/as needed was item 24" In a1l the other cases, items

L6-29 inclusive, it was only necessarv to deal with the

sub-groups of "yesr " "no" and "don't know. " Sub-

questions Id, fê" If and Ig apply to this section. Nul_I

hypothesis II and null hypothesis III are derived from

+1^^ ^.,1^ -,.^^!'rrte su,o-questf ons "

HoII" For the choices (no response, true, falseu
don't know) of the B7I subjects to íLem 24 of the
instrument, there is no difference among the ex-
pected percentages of responses for each of the
four choices, and any observed differences are
merely chance variations to be expected in a ran-
dom sample from the recLang,ular population where
tl=f2=f3=f4

HiII " The percentages of responses for each of
the four choices are not all equal.

Hof f I " For the cho j_ces ( true, f alse, don' t know)
of the varying numbers of subjects to items 16-
29 inclusive of the instrument, there is no
difference among the expected percentages of
responses for each of the three choices, and any
observed dj-fferences are merely chance variations
to be expected in a random sample from the rectan-
^"'l^- t^-ion where f' : f^ : f^Yu¿Gr PUIJLTTC¿L_,-- _ _l_ _¿ _J

H1III" The percentages for responses for each of
the three choices are not all equal"
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NulI hypothesis fI was tested by the application
of the Karmogtoro-¿-smirnov one-sample, two-tairecr test
to the cumufative percentages of ,,no response,,, ,,true,,

(yes), "false" (no) o and ,,don't l<now,, responses for
íLem 24 (rable rrr) " The D*.* was cal_culated to be "055
for significance at the " or rever of probabirity. The

&nax for item 24 was carcur-ated to be .25L (Tabre rrr)
and the nult hypothesis was rejected and the arternative
hypothesis \^/as accepted"

Nulr- hypothesis r-tr was tested by the appricatíon
of the Karmogorov-smirnov one*sampre, two-tailed test to
the cumulative percentages of ,,true,, (yes), ,,false,, (no),
and "don't know" responses for items l-6-29 incr_usive
(Table rv) " The ùnax for significance at the .0r r_ever-

of proìcability was carcurated for each itemu as was the
actual Dmax, and is shown in Tabre rv" For arr- items
L6-29 inclusive each Dmax is greater than the Dmax for
"0r significance and the nulr hypothesis was rejected
and the alternative hlpothesis accepted.

Syb-Question td" What reasons for their decj__sion do students select who did not gain creditin Physics 10?
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The reasons for decision are related to the

responses to items 16, L7 and lB of the questionnaire,

reported in Table IV" From Tabl_e T-II. item 15, it is

shown that 279 students, that is 32.o%, reported not

receiving credit in physics lo" Not receiving credit

usualry means that the student has never enrolled in

'r-'L^ lhnrrnlr ç^- - €a-., i + -; -Lr- hõãn J-1r:f 1- l-rarzL¿rç uuu! Þs, LttLrLrglt IL)I cl IeW f t' mf gnt' me *-^

obtained so l-ow a mark that credit could not be obtai-ned"

The most popular reason selected for no credit in

Physics l0 was not needing the subject for one's career"

Of the 279 studentso 69"9% selected this response. The

other two reasons selected, needing bíology or chemisrry

and decj-ding not to take physics, each received approxi-

mately 35% of the choices"

Summarv, Sub-guestion fd" Vr7hat reason would

typícal student select for not gaining credit in physics

10? The most líkely reason selected wourd be not need-

ing physics for his career" The student wourd be unlikely

to advance the need for chemistry or biorogy as a reason

for not takino nhrzsir-s
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€!¡:1]fæ¡!ign :e" What reasons for the decision
to take Physics I0 were selected by those stu-
dents who obtained credit in Phvsícs 10?

This sub-question relates to the responses to

items L9o 20, 2L, 22 and 23 of the guestionnaire as

reported in Table IV" Of the total of 871 subjects,

5BB (67"5%) (ttem 15, Table III) signified that they had

credit in Physics 10 " These students were reporting on

the situatíon as they saw it in the L96B-69 school year"

The most popular reason selected for taking Physics l0

was, with 47.O%, "I thought I needed it for my career""

Next in popularity with AL"B% was "f took Physics 10,

though I didn't need it for my career. " More interest-

irg, perhaps, v/as third choice with 34.8% of. "I had no

choice, I had to take Physics 10"" The 29"8% of stu-

dents who said, "Biology didn't appeal- to me, so I took

Physics l-0" is next" The absolute number, L78, of

those responding "yes" to the latter item might indi-

cate that relatively few students turn to physics

because of a dislike for biofogy" The smallest per-

centage, 15"3, took physics as an interim measure

because thev could not enroll in the science of their

choice in their first high school year.
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Summary, Sub-guestion Ie" What reasons for this

decision to take Physics 10 would be selected by a tltpi-

cal student? The student wourd be most likelv to serect

need for physics in his career" He would be less rikerv

to have taken physics because he had been forced to, or

because he rejected biology or chemistry.

Sub-Question If. What reasons for their decision
lvere selected by students who did not take Grade
XII physics, though they had the prerequisites?

This sub-question relates to the responses to

items 24" 25 and 26 of the questionnaire as reported in

Table rv" Five hundred and eighty-eight of the subjects

indicated that they had credit i-n physics 10 (item 15,

Table rrr) " However, 4o3 subjects indicated enrollment

in, or credit in, Grade XII physics" lVhy did 3L% of

the students who obtained credit in physics r0 reject

physics in Grade XII? The most popular reason selected

\4/as "I don't have room in my timetable for physics"

with 37"L%, followed by ',I dropped physics when the

universities changed their encrance reguirements in

some faculties and schools from six courses to five"

with Ll-" 3%.
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€g¡¡rrg¡y'--9iÌ¡:gu-9Þ!.til-lE" What reasons would a

typical sturlent-. l:e lil<e)-y to select for not taking

phys'ics,thoughthelzhacltheprerec¡uisites?Thetypi*

cal student woulcl hre lil<ely to select not having room

in their timetable, over dropping physícs due to

university entrauce requirement changês, but not

either oE these reasons appear i-o be the primary ones"

Sub_quesLionIq"I¡/hat-reasonsfortheírdeci*
sion \^7ere selected -r;y stu'd-ents who elected to
enrolr in Grade Xrr Phlzsics?

This sub*question relates tc the resilünses 'tO

items 27, 2B and 29 r:f 1-he quest-i.onnaire, as report.ed

in Table IV, The most popular l:easÕn selected v,¡as

"I ' liì takinq Phys ics Lì€cäLr-ls.: nì\,i crit:€€Í pi ilns are vagi.le,

and f want to keep as many doors open as possible, "

with 62"6% of the 4o3 subjects agreeing" Almost

equally popular was, with 6L"L%, "I'm ta1<ing Physics

because I have the prerequisites " " Last ín popularity,

with 2L.3% "yes, " was "f'm taking Physics to fill out

mv timetable, "



Summary, Sub-guestion Ig"
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What reasons would a

typical student be likely to select for enrolling in

Grade XIT Physics? -fhe student would be most likely to

be enrolled in Grade XII Physics for career reasons

(keeping future educational alternatives open), and

because he had the prerequisites. He is unlikety to

be, but could be enrolled purely for the credits--to

fitl out his timetable"

QUescr_on J_1

What are the affective reasons, âs relaLed to
attitudes, perceived by Grade XII students for
anrnì'l'i na ^y nnf- ôhr^'l I i na in Gfade XfI phrzsir.q?rrvu e¡t!vrlrrry ¿t¿ g!quE /!-!J IrrJÐfçÐå

NuIl Hypothesis IV" The absofute and percentage

choice distribution of students responding "agree

stronglyr " "agiree mildly, rr rrcannot decide" ', "disagree

mildly, " "disagree strongly" for items 30-64 inclusive

are presented in Table III (page 52) " These choíce

distributions rvere re-grouped by attitude object and. are

presented in re-grouped form in Tabl_e V" (The ques-

tionnaire statements, re-grouped by attitude object,

are presented in Appendix B" ) These data are from

comÌ:uter print-out I " Sub-question IIa applies to this
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section. Null hypothesis rv was derived from sub-

question fIa"

H9IV. For the choices (agree strongly, ag-ree
mildly, cannot decide, disagree mildly, disagree
strongly) of the B7I subjects to items 30_64
inclusive of the instrument, there is no differ-
ence among the expected percentages of responses
for each of the five choices, and any observed
cÍifferences are merely chance variations to be
expected in a rancfom sample from the rectangular
Population where f1: f2 = f3 = f4 = f5.

HiIV" The percentag.es of responses for each of
the five choices are not al-l egual.

Nul-l hypothesis rV was tested by the application

of the Karmagorov-smirnov one-sainple, two-taifed test to

the CUmUIati-ve ner.-ênf arro Of ',agfee Stf Ong.lyr', "ag,fee

mildly, " "cannot decide, " ,'d.isagree mildly,,, ,,dj_saqree

strongly" responses for items 30-64 incrusive" The Dmax

for significance at the "or revel of probabili_ty was

calculated for the 35 items (the same for arl) and. was

found to be "055" The Dmax for each item was catcurated

and these are shown ín Tabl-e v. For all items 30-64

inclusive each D*.* was found to be greater than "055,

and thus the null hlzpothesis was rejected and the

al-ternative hlzpothesis accepted.
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sub*guest,ion rfa" Ir7hat are the attitudes toward
phys.i.cs, towarrl science f-eaching, toward science
teachers, and toward their junior high school
science experiences of the grîoup of all subjects
surveved?

This sub-question does not relate directly to the

atti-tude reasons selected by students who do or d.o noc

enroll in Grade xrr physics" However, detailed analysis

reveals the attitudes held in common by all students

surveyed" The detaíled analysis is reported in Appendix

E" The sunmary of the attitudes of a tlzpicar Grade xfr

student is based on the detaired anarysis " Readers

wishing to verify the basis for statements in the surr-

mary are referred to the detailed analysis and to

Table V (page 70) "

The en¿¡'s for the items rel_ated to attitudes

toward physics, toward science teaching, toward science

teachers, and toward junior high school_ science experi-

ences \^/ere averaged for each attitude object, and. are

presented in Table V" The largest average hrax ("273)

was found for the attitude toward science teachinq.

This may be interpreted. to mean that the qreatest

unanimity of attitude among the entire subject
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'ì -+-: ^-popuracron was toward this attitude object. This was

confirmed by an examination of Table xfV (Appendix D)

(significant choice distributions by variables and

attitude object) which shows that there are fewer siq-

nificant differences between groups who are identified

by this atti-tude object. than for the groups identified

for the other three attitude objects. That is to say"

there are fev¡er identifiable groups (or more unanimitv

of attitude i-n the whol-e group of B7l) for attitudes

toward science teaching than toward the other three

attitude objects"

The average hrax for attitudes toward science

teachers was found to be "248, also high" This atti-

tude object also had few identifiable groups by variable

(Table xrv, Appendix D) and hence a high unanimity of

attitude among the total subject population of B7l-.

The averag-e Dmax for attitudes toward phvsics

was found to be "r73, indicating a row unanimíty of

attítude in the srrl'rìoc1- ^^nulation" This was confirmed

by the large number of significantly different groups

by variable identified by Table XIV (Appendix D).
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The lowes1- ;¡rzorãõê D¡¿¡ was fOuncl to be "169

for attitudes toward junior high school science experi-

ences, indicating reast unanimity of attitude toward

this attitude object. This was confirmed by the large

number of significantry different groups by variable

reveal-ed by Table XIV (appendix D) "

To summarize, students have the qreatest unanimity

of opinion and are most strongry polarized in their

attitudes toward science t.eachers and toward science

teachl-ng" They are much less strongly polarized, and

have more diversity of opinion toward physics and junior

high school science exr.lêr"i ences"

summarv, Attitudes Toward physics" I¡Ihat wourd

be the attitudes of a fairty tlzpical Grade Xrr studenc

toward physics? He wourd rikely be strongry convinced.

that he needs to be good in mathematics to be qood in

physics, that chemistry goes best with bioloqy and thar

there is tittle connection between physics and_ his

choice of career" The ficti-onal student would be likelv

to feel strongly that biology is more appealing than

physics, and that physics is mostly a bunch of formulas.
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He would probably be convinced that physics is slanted

toward boys and is one of the most difficult subjects"

He might or might not be sure that physics deals with

thi-ngs the average person needs to 1<now, or whether the

most interesting part of the subject is the problem

solving, but he would be likely to feel that a person

need not have studied phvsics to be well educated.

Summary, Attitudes Toward Science Teachinq" TVhat

would a fairly tlzpical student feel about science teach-

ing? He would believe strongly that you have to know

science to teach it wel1, and that writing notes on the

board is poor instructional practice, âs is a lecture

approach. He would be more likely to be ambivalent

toward demonstrations as compared to experiments and to

a ray diagram approach to teaching optics. He would

€aa'ì e{-rnnn1.' that hiS SCienCe COU¡SeS gricrh1- tr.r nrenaçguv¿u¡¡vv uvu!ÐçÐ vuYt¡L Lv }/tç}/Q-

him for a career, that they have enough experj-ments,

and that the labs seem to relate to the course" Though

he would be likely to think that one ought to go on

field trips often, he ndght disagree, or have no

opinion" He would be more likely than not to agree



that Grade XfI

of the year.

teachers ought co

7B

teach for finals most

Summar Attitudes Toward the Science Teacher

lvhat expectation wourci a typical s.udent have of his
science teacher? He would have a strong expectation
that the sci-ence teacher will attempt to get students
involved in the subject, and that he witl have the
skill- and patience (and depth of knowredge) to explain
his subject matter simply" The science teacher would
be expected to be approachabre without showing favori-
tism' humbre (remembering his own r-ack of knowr-edge at
one time), not strict in crass but probabry forcefur
and thorough" The student wour-d r-ikely have stronq
expectations that the science teacher have a sense of
humor and be enthusiastic about the r-aboratory work"

science Experiences. what attitudes wour-d the tlpical
Grade xrr student have toward his junior high schoor
science experiences of 4o 5 and 6 years before? As

might be expected, his attítudes here would be less
well defined (remembered)" Our fictj_tious student,s
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memory of the styre of Grade rx instruction, whire poor,

woul-d most likery be to agree that it was mostry arid,
"read the chapter and made notes,', though this does not

seem to have determined whether he took physics or not"

Our tlzpical student, not surprisingly, would not feel
that there was any too much raboratory worl< in junior
high; as a matter of fact he wourd feer that the best
part of junior high science was workíng with apparatus.

He wourd be slightly more rikery to have found crade

vffr science, incruding the study of rocks, more fun

than he found Grade vrrr Engrish. He wour_d be slightty
more likely to have found the study of internar com-

bustion engines in Grade rx more interesting than

boring, but this crepencls on which of ro pairs of groups

\^/e might find hi¡n in" Finarly, he wourd be more riker_v

to have found Grade vrr plant study interesting than no.,

though this al-so depends on which group he wourd find
himself in, i-n his ser-ections from part A of the ques-

tio nnaire "

Null Hypothesis V" Tables

Xï and XII present the siqnificant

Vf, VIf, VITI, IX, XO

percentage choice



BO

distributions of items 30-64 incr-usive for each of the

32 pairs of variabres, grouped by attitude object" The

32 pairs of variables are clerived from the ,,yes,r-,rno,l

responses to items L-29 of the questionnaire, the ,'yes"-

"no response" to r'Lem 24, the "no"-,'no response,, to item

24, and the femare/male responses. These data are the

data of print-outs rr and frr. Tabres vr, vrr, vfrf,
rx, x, xr and xrr are a re-organization of Table xrfr
of Appendix c" Table xrrr shows the same data as in

Tabres vr-xrr ínclusive, though the percentage distri-
butions are for items in numerical order, rather than

grouped by attitude object. Table XIIT (Appendix C)

al-so lists pairs of percentage distributions found

significant at the "05 level, for the reference of

readers who wish to use this revel of significance"

The analysis of data is confined to pairs of percentage

distributions signifícant at the .ol probabílíty level

^r 
-l oce

Sub-questions Ifb, Ifc, fId, IIe, IIf and Ifq

appfy to this section. Null hypotheses s-Lr24 (repre-

sented by the example of the 496th null hlzpothesis)

are represented in form by null hypothesis V.
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HoV" The percentages of students having credit
in Physics 10 (ì_tem 15 "yes,') who agree strongly,
agree mildly, cannot decide, disagree mildly,
disagree strongly with the statement (item 30)
"You have to be good. in Mathematics to be good
in Physics" is the same as the percentages of
students not having credit in physics IO who
agree strongly, agiree mi1dly, cannot decide,
disagree mildly, or disagree strongly with the
statemenL (item 30) ,,you have to be good in
Mathematics to be good in physicsu " and any ob_
served differences are merery chance variations.

Hiv" The percentage of students having credit in
Physics l_0 (item 15 ,'yes") who agree that ',you
have to be good in Mathematics to be good in
Physics" (item 30) is significantly greater (at
the "01 or "05 level) than the percentage of stu_
dents not having credit in physics l0 who agree
that "You have to be good in Mathematics to be
good in physics" (ttem 30)"

Null hypotheses 5-rr24 as represented in example

form by HoV were tested by the application of the

Kalmogorov-smirnov two-sampre, one-taired test to the

cumulative percentage choice distribution of each of the

35 pairs of attitude statements (items 30-64 incl_usive)

for each pair of "yes-no" choice distributions for items

r-29 incl-usive. The test was also applied to the cumu-

lative percentage choice distributions for each of the

35 pairs of attitude statements for each paír of "ves-

no response" and "no-no response" choice distributions

for i-Lem 24" The test was al-so applied to the
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cumulative percentage choice distributions of each of

the 35 pairs of attitude statements for each pair of the

" f.emaLe/male " choice distributions .

The applícation of the test descríbed in the

preceding paragraph yieJ-ded a enax for each pair of the

32 pairs of variables (choice distributions) for signi*

ficance at the "01 leve'l of probability and at the "05

level- of probability" These are listed by variabr-e in

Table XITI (Appendix C)" Only the D1i1¿¡.ns for .01

probabílity are listed by varíable ín Tabl_es VI-XII.

The actual Dmax for each of the LL2O pairs of cumula-

tíve percentage drstributions was calculated" For

paírs of cumulaLive percentage distributions ín which

the Dmax exceeded the D*.* for .01 probability, the

null hlpotheses were rejected at the "ol level and these

pairs of percentage choice distributions as well as the

carculated Qo.o were listed in Tabres vr-xrf inclusive,

and in Table xïTr, Appendix c" For pairs of cumulatíve

percentage distributions in which the eo.'. exceeded

the Qnax calculated for "05 probabilit.y (but not as

great as "0I) the nui-l h¡pothesís was rejected at this

("05) level of proba'bility and the paírs of percentage
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choice distributions together with the carculated D*.*

were listed in Table XIII, AppenrCix C"

The reader witl note that the Dmax,s carcurated

fo:: the pairs of percentage distributions and shown in

Tables vrr-xrr inclusive (and in Table xrrr, Appendix c)

ar:e signed. A positive sign for Dmu.* for a pair of

cumul-ative percentage distributions indicates that the

rnaximum deviation (dif fe::ence) between the cumul_ative

percentages of the distributions is such that the

c.umulative percentage on the left exceeds the corres-

nondi nr-r r.rrmrrl at'i r¡e 11êr¡an.l-:aa ^h 1--lra ri,.vvrrq!rry LL_ll¡.tL.rrqu! vç yçruetrL*y, urrç -rght. This means

that the subjects answering "true" (or yes) to one of

the items r-29 (or "no" to iLem 24co or the females)

have a greater percentage of agreement (or 1ess dis_

agreement) than the subjects answering "false" (or no)

to the same item (or "no response" to item 24b or co

or the males) " Such an example woutd be null hi¡pothe_

sis number 496 which refers to variabre 15 and item 30

(fabl-e IX, page lfl) "

From Table IX, the D*u.* for "Ol significance

was .110, and the Dmu.* for the two groups (left__"I

have credit in physics lO" "yes, " right--,'I have
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credit in Physics fO,' ',no") is +"113" This may be

interpreted to mean the group of 5BB subjects who

responded "yes', to "f have credit in physics lO,, (ítem

15) agree more (or disagree less) with the statement

"You have to be good in Mathematics to be good in
P'hysics" (item 30) than the group of 279 subjects who

responded "ïìo" to the statement "r have credit in
Physics 10 " " The difference in cumulative percentage

of ag'reement has a probability of ress than "or of
being due to charrce. The actuar figures areå B4.B%

of those having credit in physics r0 ag-ree with the

statement "you have to be good in Mathematics to be good

in Physics,,as compared to 73"5% of those not having

credit in physi-cs 10 who agree with the statement. Both

groups agree with rtem 30, but one group has a signifi-
cantly higher percentage of subjects agreeing than the

other 
"

The array of rL2o nurl hypotheses has been irlus-
trated in Table XfV, Appendix D, where null hypotheses

rejected at the .ol rever- of probabilíty or better have

been indicated by a double asterisk o **, and null
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hlzpotheses rejected at the "05 (up to .01) level of

probability have been identified by a sj-ngle asterisk, *"

By grouping the attitude items according to attitud.e ob-

ject, the unanimity of the groups responding to items

related to science teachers and teachinq and the lack of

unanimity (more significantly different groups) of groups

responding to items related to physics and junior high

science experiences is graphically cl-arified.

Sub-cTuestion ÍIb" What are the differences in
attitude toward physics" toward science teaching,
toward science teachers, and toward their junior
high science experiences of the groups who did
or did not see a need for phvsics in their
¡araar2

This question is related to variables 1, 2, 3 and

4 of Table VI" DeLailed analysis will be found in

Appendix E" Variables I and 3 produced the largest

number of significantly different pairs of percentage

distributions, mainly in response to statements about

physics" Moreover" variable t ("f don,t need physícs

for enrollment in a university") and variable 3 ("I

don't need physics for my further education") showed

significantly different percentage distributions on

ídentical items in attitude toward physics and in
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attitudes toward junior high school science experiences.

Variable I showed no significant dÍfferences ín percen*

tage distributions in attitudes toward science teaching,

but showed two significant pairs of percentage distribu-

tions in attitudes toward the science teacher" Variable

3 reversed this, with no sígnificantly different groups

in attitudes toward the science teacher and with two

pai-rs of signifícantly different attítudes toward science

teaching" A suggestion is that most students responding

ecniated un'i r¡ers-i 1-w enrnl lmq¡l with t.heir further edu-

catíon "

Variabl e 2 nrorlrrr.erl five significantly dif ferent

pairs of percentage distributions, four with reference

t.o physics, one pair with reference to junior high

school science experiences" Significantly different

pairs of percentage distributions v/ere shown by each of

the four variables for the same four attitude items

(37, 54u 6Ao 62), and- with reference to physics"

Summary, Sub-gi.iestion f f *b" T¡that would be the
differences rn attitudes toward physics, toward
science teaching, toward science teachers, and
toward their junior high science experiences of
two typical studentsp one of whom needed physics
for career or furthe:: education and one who did
not?
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Both students would likely differ more in their

attitudes toward physics, and toward their junior high

science e>çeriences, than toward science teaching or

teachers" Toward physics, the student needing physics

would find biology much less appealing and would see a

close connection between physics and his career" Both

students might not see a need for physics for a good

education, with the student not needing physics even

less likely to see a need than his counterpart. Simi-

Iarly, both students would be unlikely to believe physics

deals with things the average person need.s to know and

the student not needing physics would be less likely to

believe" The student needing physícs would be likely to

believe that physics is difficult, and. the student not

needing physics would be somewhat more likely to feel

that \day" Both students would likely disagree that the

interesting part of physics is the problem solving, with

the student not needing physics more likely to disagree.

Physícs is mostly formulas would be like1y to draw agree-

ment from the student needing physics, less agreement

and more no opinion from the other. Both students would

be likely to say chemistry goes with biology, but the
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student needing physics somewhat less tikely than his

opposite" with reference to science teaching, both

students would be likely to approve of field trips, but

the student not needing physics would be more likety co

approve than the other" Both students would be likerv
*.¡ ,ì-i^-^-^^ ^.r*(.) crr-sagree strongly that demonstrations bv the teacher

are as useful as student experiments for student learn-

i^9, but the student neeoing physics would be not as

likely to feel strongly negative"

Both students wourd be likely to have simirar

a-ttitudes toward science teachers, agreeing that science

teachers need to remember that at one time they did not

know any science, though the stu&nt needing physícs

would be slight ly less likeiy to agree than the student

not needing phys:-cs " Both students would. be strongly

líkely to agree, buL the student not needins science

slightly more strongly, that the best science teachers

e>ryIaín things simply"

Toward their juníor high science experierices the

student needing physics is likely to have found the

study of the internal combustion engine interesting,

but the other student probably r.vould have found ít
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boring" The student not needing physics would likely

have found plant study in Grade VIf interestíngo and

the student needing physics would be only slightly l-ess

like1y to have found it so. Both would be likely tc>

agree that there was not enough laboratory work in

Grade IX, but the student needing physics woul_d not be

as likely to be concerned as would the other student.

Sub-question IIc" What are the dj-fferences j_n

attitudes toward physics, toward science teach-
irg, toward science teachers, and. toward their
junior high school science experiences of the
group who ha-ve or have not heard certain state-
ments about physics?

Vari-ables 5, 6u 7 o 11, L2u and 13 of Table VII

apply to this sub-question" Detailed analysis will be

found in Appendix E" Variable 6 (it.ern 6) produced the

Iargest number of significantly dífferent pairs of per-

centage distributions, mainly in response to statements

about physics. Variables 5u 7o 11 and 12 showed. signi-

ficantly different pairs of percentage distributions in

response to statements about physics" Variable 13 pro-

duced the only pair of percentage distributions in

response to statements about the science Leacher.
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Variables 6 and l3 produced pairs of sj_gnificantly dif_
ferent percentage distributions in response to attitudes

toward junior high schoor science experiences" There

\,^/ere no differences in the groups, attitudes toward

science teachi_nq.

" What differences j_n
attitudes toward physics, science teaching,
science teachers, and their junior high science
experiences would students be likely to have,
depending on whether they had been tord. positive
or negative things about physics?

Generat ly, the student who has heard neqative

statements about physics is more likery to have negati_ve

feelings about the subject than one who has not.

The student who has been totd that physics is a

very difficult subject (compared. to one not so told)
woul-d be more likety to think physics is slanted toward

boys, that it is difficult, that it does not deal with
things the average person needs to know, that it is mostr_v

a bunch of formulas, that it is less appealing than

biology, that the least interesting part of physics is
probrem solving" that it has rittle connection wíth his
choi-ce of careeru and that it is not necess aïy for a good

education" He wourd be also likery to feel that studying



9B

rnternal comlrtistion eng,ines in Grade rx was boring and

that plant stur-ìy in Grade vrr was interesting. rf the

student had J:een told that he had to be good in mathe-

matics to be good in physics, or that it is a sub-ìect

that is slanted toward boys, he would be more likely

to believe it trran the student not so told, and he

would be more tikely to feer that physics is difficuir,

and mostly a bunch of formulas. Very few students

wourd likely have been tord that biology goes with

physics, and if they had they wourd be mo::e riker-y to

accept humorless science teachers, and to have found

studying internar combustion engines interesting" The

many students who have been told that chemistry goes

with biology would tend to believe this, and also would

more rikery choose biology over physícs. The student

who remembered being totd that chemistry goes wíth

physics would be more likery to di-sagree that the most

interesting part of physics is problem solving and

would be less likely to feel that physics has value in

general education.
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Sub-guestion fÏd" What are the differences in
attitudes toward physics, toward sci-ence teach-
irg, toward science teachers, and. toward. their
junior high science experiences of the groups
who have been counselled ín differing ways?

Varj-ables B, gn l0 and 14 of Table \ÆII apply to

this sub-question" Detailed analysís wirl be found in

Appendix E" variable B (item B) produced the largest

number of significantry different pairs of percentage

distributíons, mainly in response to statements about

physics" Variable B produced the only signi-ficant pair

of percentage distributions applying to the science

teacher" Vari:l-rla o nr^'r,'^ed. the only significant pair

of percentage distribuLions applying to science teachinq"

variabre L4, "r've been told that f need two sciences

for 'matric, "' produced no signj-ficantly different

distributions " No variable of this group produced any

significantly different distributions related to junior

high science experiences.

Summary, SuÞ-guestion ffd" tr{hat differences in
attitudes toward physics, toward science teaching-u
toward science teachers and toward their junior
high school science experiences would students be
Iikely to have depending on their counselling ex-
periences?
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The student who had been advised by his iuníor

high counsellor to take physics lo, compar:ed to those

not so advised, would be more likely to feel that physics

is mostly a bunch of formulas, that problem sorving is

not its most interesting part, and that it is a subiect

that a well educated person ought to have taken" He

wouid be less rikely to expect the science teacher to

enjoy the laboratories as much as he does. The student.

who had. his choice of Grade X science left up to him, by

his junior high counsel]or, wourd be ress likely to feel

that a student learns more from d.emonstrations the

teacher does than experiments he does himself" The

student who was advised by his senior high counsell_or to

take Physics l0 woulcl be more likely to feel that physics

deals with things t.he average person need.s to know than

those not so advised" students tord that they need two

sciences for "matric" compared to those not so tol_d would

likely show no dífferences in attitudes surveyed bv the

instrument" The students would be not likely to differ

in attitudes f^r^¡ard 1.'troir iunior hígh school science

experiences 
"



t03

The fewer number of different attitudes between

groups exposed by variables related to counselling (sub-

questi-on rrd) as compared to the great number of atti-

tude differences revealed by responses to what students

had been "told" (by students, teachers, parents, etc" )

(sub-question rrc) suggests that counsel-ling is ress

important in attitude development toward physics,

science teachi-ng, science teachers and especiarly junior

high science experiences than what students have been

r.l_nl rl rl

Sub-guestion IIe" !{hat are the differences in
attítudes toward physics, toward science teach_
irg, toward science teachers, and toward. their
junior high school science experiences of the
groups who did or díd not obtain credit in
Physics 10, and who selected various reasons for
their decision?

Variables l5o L6o L7 and 18 (fable IX) and vari-

ables L9, 20 o 2Lu 22 and 23 (Table X) are related to

this sub-question" Data from variabre 15 have not been

analyzed in detail because the data are simílar to those

of variables 24b and 24c" which are given detailed ana-

lWsi s I eJ-cr A qrrmmarrz nf +'l¡a 5-=1-'^.; ^ ^ç -,-*ì -1^1^ 1 r¿JÐrÐ rqLsr ø ¿ vL ur¿E qrrqryù¿- of variablg 15

is given here,
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Summary" Sub-question Ife, Variable 15" What
signi ficant differences in attitudes toward
physics, toward sci-ence teaching, toward. science
teachers and toward their junior high school
science experiences would students be l-ikely to
have who did or did not obtain credit in phvsics
10?

The differences woul-d be more, and. more pronounced., rela-

tive to physics and to junior high science experiences

than toward science teaching or science teachers. Gener-

ally, the student who had credi-t in physics 10, compared

to one who had not, would be more likelw to ãcrrêê- j-hat

one has to be good i-n mathematics to be good in physics;

that physics is difficult or not dífficult; that phvsics

dears with things the average person need.s to know; that

physics is mostly a bunch of formulas; that biology is

not as appealing as physics; that the most interestinq

part of physics is or is not the problem solving; that

physics has a close connection with his choice of

career; and that a welr educated person ought to have

taken physics" Students with credit in physics 10 would

rikery show more agreement, and more disagreement, with

item 35 ("physics is one of the most difficult hioh

school- subjects") than students without credit. The

students without credit in physics 10 would sel_ect
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"don't knoi,v" nore often. Similarly, students with

credit in Physics l0 would both agree more and dis-

agree more with item 55, "The most interestinq part of

physics is the prolrlem solvi.g, ,' than those not having

credit in Physics 10" The reason lies in the percen-

tage of respondents who " di dno t know,, --7 3 " 5%"

The students who had credit in physics 10, com-

pared to those who did notu would. be more likely to

agree that you learn more from demonstrations the teacher

does l- h:tr êa,r,êri mon Fq \¡ôìr r{n rznrrrca'i.F +l^^,.-L È1^^*^ .iurrqrr =^ì-u!rttterrLo yvu uu yuu!Þe-LL" t-lLougrt tnere l-s

overarl disagreement with this item; that a good way to

teach optics is to use ray diagrams; and that Grade xrr

teachers should not teach for finals most of the vear"

The students who had credit in physics lO, com-

pared to those who did not, would be l-ess likelv to

agree that the science teacher ought to be friendly but

not have favorites, and ought to enjoy the science

-laboratories as much as the students.

Finally, the students who had credit in physics

10, compared to those who did not, would. be less likely

to agree that: studying i-nternal combustion ensines in

Grade rx was boring; the study of rocks in Grade vrrr
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\^ias enjoyable, and that plant study made Grade VIT

science interestinq"

Attitudes of students without credit in Physj-cs 10"

T,{ith reference to variables L6 o 17 and lB of Table IX,

the groups respoirding \^/ere in fact sub-groups of the

group who responded "no" to item 15" That_ is, they did

not have credít in Physics 10, and they differed in

their attitudes rather little--only six differing groups

in the three variables" Detailed analysj-s of responses

related to sub-question IIe, variabl-es 16, L7, lB, will

be found in Appendix E.

Summarv, Sub-guestion ffe, Variables 16, 17, 18"
What would be the differences in attitudes
toward physics, toward science teaching, toward
science teachers, and toward their junior high
school science experiences of those respondents
who did not obtain credit in Physics 10 and who
selected various reasons for their decision?

Generally, their attitudes would be pretty simi-

Iar; with some exceptions" A subject who took biology

in preference to physics would be more likely, than one

who did not, to agree that biology appealed more than

physics, that chemistry goes best with biology, and that

studying internal combustion engines in Grade IX was
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bori-ng" There h/ere Ír.o significantly di_fferent attitudes

in those not having credit in physics lo, who erected or

rejected "r didn't need physics 10 for my caïeer,, as a

reason- students who gave needing chemistry as a reason

for rejecting physics. as compared to those who rejected

this reason, i^/ould be more rikery to agree that chemis*

t,rl/ goes best with biol ogy" that a good method of

teaching science is to write notes on the board, and

that Grade xrf teachers shoutd teach for finals most of
the year.

Attitudeg of students v,¡ith credit. in ph ics 10 "

lVith reference to variables 19, 20, 2Lo 22 and 23

(fable X), the groups respondingi v/ere sub_groups of the

group who responded ,,yes" to item 15. That is, they

had obtained credit ín physics 10 and were asked to
respond to various possible reasons for taking physics

10" They showed more differences in attitude than the

sub-group who did not Eain credít in physics ro. Most

of the attitude differences \¡/ere rerated to physics"

Detailed analysis of responses related to sub_

question IIe, variables 19u 20o 2L, 22 and 23 (Table X)

will be found irr Appendix E.
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Summarv, Sub-guestion IIe, Variables 19-23" What
would be the iikely differences in attitudes of
those respondents who earned credit in Physics I0
and who selected or reiected various reasons for
their decisions?

Perhaps surprisingly, the subjects who had been

forced to take physics would be likely to show a g'reat

similaríty in attitude to those who had freedom to

choose" The student who had to take phvsics would be

more likely to feel that physics is one of the most dif-

€':^--'r! 1^': -1^ ^:hool subjects, and that he would findJ- au LtJ L- 1rr911 Þr

biology more appealing" Subjects who took Physics l0

because biotogy didn't appeal would be more likely to

disagree that chemistry goes with biology, that biology

is more appealing than physícs, and that one ought to

go on field trips often" They would be more likely to

ag'ree that they sav/ a close connectíon between physics

and their choice of career, and that they would expect

the science teacher to enjoy the laboratories as much

as they did" Those subjects who had to defer chemistry

or biology and fil-l in with physics would be more tikely

to agree that chemistry goes ]:est with biology, that

biology appeals more than physics and that the study of

plants in Grade VII was interesting" They woul-d be less
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likely to agree that they sav/ a crose connection between

physícs and theír choice of career" subjects who took

Physics 10 because they thought, at the time, that they

needed ít for thej.r career r,voul-d be more líkely to agree

that physics deals vüith things the average person needs

to knowo that the most interesting part of physics is

the problem solving, that physics has a cl-ose connection

w¿th theí¡: career, and. thai a h/ell educated person ought

to have tal<en physi.cs" They v,¡ouid -.be less tílcelv to

agree t.hat Siology appeaJ-s rnoïe to them than physics,

or that chernistry goes best w.i.th bíology"

Sub*guestion -[Tg" W'hat are the differences j_n

attitudes toward plrlzsiss" toward science teaching,
toward science teachei;so and toward their junior
high schc,ol science experiences of the groups who
had credii or we j:e eirrot I ed in Grade XTI physics
or who did not have credit or kzere not enrolled
in Grade xrr phlzsiçs, and who giave various reasoïls
for their decisions?

Variables 24au 24b, 24cu 25, 26, 270 28 and 29 of

Table xr apply to this su.1:-c¡uestion" The group respon*

dents to varj-able 24a j-nciuded the subjects enrol_led in

Grade XII phys-ics. or i,vhc had- ol:tainecl cred¿t in the

subject {"yes" LG itein ZAa}, and ,chose subject.s vtirr.a,

after o-btaining credzt; ín physi.cs lû, had decided" not
t'
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to tal{e Graoe Xï f ph)¡s ics t " nc

ences in att'i tu.des betr¿e en the

to reasons for the ceci.sicn to

I.).lJ-ZL

' Lrj r'i-ein 2+os J:l_fj=er*

two glroups fna¡; þ. rel ated

drop oi-L-t of physícs 
"

Su::nrnar)¡, *S:lþ:9.9.-?ÊlÅqn - ]-Ã"5,'_ Vg_Ë_i_qÞf* ?áÈ. I¡úrat
woul-d be 'Lhe d-ifferences in attitr.rde toi¡¿arc1 ph'y*.
s i-c s , toi.;ard- sc i elce teach i ng, towa.r:c1. sc j-ence
teacher:s, and t--or,vard thei:: junior: higit school
science exi:)eriences of t.hose ::esponcien+;s whc ccin*
tj-nued rvith physi-cs .in Grade XIf , compared to
those respondents i,"¿ho dro-r:ped the subject -between
Grade )( and G::a<le XII?

'ì'he su-bjects r,r¡hc¡ cjroppeil physj_c_-s rvou. l_d l::e rno::e

.l-il<ell, io agreê Lhat phlrsics j-s oi^ie of bhe iliost cilfl-icurt

high schooi sutrjects; {-hat phys:.cs is mostly a j:unch of

formulas; that bÍ.ology is rnore appeal jng than physics;

that the Jrest sci-ence teachers e,xplain things simpty;

and that stu.dying i,nternal combustion engines in Grade

r)í v¡as boring" The su"bjects v,¡ho clropped physics r,,¡ould

l:e less líkely tc aEree that physics deal-s with things

the averagie person needs to 1<nc,vrr; thaL. the most inter*

est'in9 pa::L of physics \^/as the problem solving: that they

sarr a close connecti-on bet-v¿een physics and their choìce

of ca-reer; and iliat ¡- v,¡e_i_l- ecLucated person ought. to

have taken physics" T,he suir-j ects who clropped ph)rs j.cs

would probalclV show ¡"o clì f¡*r*n.. yrt aLtítude tov¡ard
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science teaching, âs measured by the questionnaire.

Further analysis of variabre 24a wirr be brought in

in conjunction with the detailed anarysis of variable

24b"

variable 24b trad the distinction of yieJ_di_ng more

significantly different groups than any ot-Ìrer variable"

The gro'p which responde<l "yes" to item 24b was a sub*

group of the group which responded ',yes,' to item 15.

The group which responded "no response" to item 24lo ís

the same group which responded "no" to Ítem 15" The

group which responiled "yes" to item 24b includecì .those

subjects i,vho had oÌ-:t.ained credit in physics fo, and had

obtained cred'it or vrere enroi-led in Grade xrr physics.

The group which responded ',no response', to item 24tr

included the subjects who had not obtained credit in

Physics l0 and had had no further contact with physics

LUUI ÐçÞ .

Attitudes Toward phyÊ:Så" Only item 34, ,,physics

is a course that is slanted toward boys,,, and item 46,

"chemistry goes best with biology, " did not produce

differences in percentage responses. lvhether thev took

physics or not the su.bjects were likely to agiree (so.3%,
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Tab]-e v] that physics is a course that ì s slanted toward

bo;;'s, and that tso"g%, Ta'bte V) chem;,st::y goes best r,r¡ith

biology"

Forty*"three percent of tl:*se au_"bjects r¡i.ha

r*s¡:onded "yes" to i--y.errL 24 agreed wLt:-!t-,Ì-;e;; 55" "The

ne;sh :-nteresti-ng 1:art cf Fh]¡s j.¡:s zs t-ire pr*?:ïem sol-ving,',

'iøhiie cnl.y 8"9% of the subjecLs agreeil røh.c ::esponCed ,,trÕ

::esi:iclnse;" tû j-Lein 24]rj" lt vex-y, la::qe 1::::lpc-.:t,.í:r., "73 _L%,

t:'!: the 'nni] res'p{iii,se " tr-i'i-tJ'tr: lti:i-se:iy a:ld ¡:e:::::e-*s 't_<:*.era*t:-y

::;i.:ç¡theJ-d -ju,ctg:nÈïii" ir'. si:.cçid he n*'Led nfiat il5,,&?/" t:.i. the

e';h3e*t.s whro hací" liad e:.ioeri.*nce with phys"ics to the

G::ade XII lei¿el- di sa-greed. t"hat the inost ínterestíng part

r:f the physìcs i-s the p::o_blem soi-*¿ing" Forty*.three
'^^;-.L #;-=^ -.tpOr-nr rrve percent of the physics strrdent.s agreed with

iLem 60, "T see a cl-ose connection between physics and

my choice of career,', compared to L3"S% of non*physics

stu-dents" A totat of 75"4% of non-.pirysics students

agreed that- J:íol*E]¡ v¿a"s rûç;lle a¡;pea_Lj..rrg tha-1 -pirysecs

{"s"t-en 54i , r"vhich is ne:1: ëz s:}-{pris¿=, ?Ihãt dces sur;:;:-se

is Lhat 29.5% or' G,:a-cle xf-i. il"frysi.cs sÈud-e¡:¿Ls aqi-eed. that

bioi-ogy is more aFpea-l_i_cr¡ co thern Ltrran ph¡zsi_cs" ûf the

physi*s students, 4s-6% agre*d. tha-t æ- ivell- educa-ted
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person ought to have taken physics (item 62) whil_e onl-v

16"5% of non-physi-cs students agreed" ft shourd be

noted that 32"7% of physics students disagreed that a

well educated person ought to have taken physics. After
most exposure to physics, 56"6% of physics students

agreed that physics is mostly a bunch of formufas (item
45) white 30"6% of non-physics students had this atti-
tude: 59 "7% of non*physics students reserved judgment"

Forty-four percent of physics students agreed that
physics deals with things that the averagie person needs

to know (item 37) compared to Lg"4% agreement from non_

physics students; and 4L"Z% of physics students dis_
agreed with item 37.

Fifty-five poínt one percent of physics student.s

ag'reed that physics i s one of the most difficult high
school subjects (item 35) compared Lo 47-O% of non_

physics students who agreed: 38 "B% of non_physics

students reserved judgment, ancl 37 "2% of physics stu*
dents disagreed. After experience with physics up to
Grade XIT l-evel 87-L% of physícs students agreed that
you have to be good i n mathematics to be good in physi-c s

(item 30) compared to 72"8% of non-physics students who
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-^-,-^ ^ IqvrEEuc

åL!f!ti_4g ^._-¡-!:*j,:,{,!,_-qg+ç+gç Leeçlt¡+g. F*¡:c iterns

{38" Å,Bu 49, 6J } :rei.":¿r¿d to science teac}ring dv'ew dif *'

ferlng att: L. Lr ifõ:i .f:i"iit !;hl¡si"cs and" nori-"ph¡'-ír:s: stude."its ¿

3'7 "9% of ph]¡sics r¡i:"¡.idç:::-i.s agreed tliat-" a gcod- wa¡, to

teach o.ot-i c: ,.ii=.s '-- 
- r: ',..¡ L¿ry dia-grams {rteiiL :i9 i ¿orr"-

¡rared to 22-(]% T;.;.i:í:(::tii,::ä'i: and- 53"4% "dí]n't j{nûl.v-" f.ytm

t:o::r--plrysir:s s i:i:.r-l-*,.:.'i-E ; .13 "9% af pliysi r:s s ti,:-ole nts ag.eerl

that Gr ã",;ic ){-t "., iici r..åtiii: i:r r'*achers sh*ul-d- teach. .ic¡l f ína-i-s

rncst çf ui:e jze;.:.¡: i-ite:.,i ä.;-) cr:rnpared- tc 6i"5% cf non--

plrVsics s c"¡-¡-clerli-s: :ìij ,, i"/" {}f ;o}iìzs1¡r strrden{:s agL:eed t'c.a.t

you- lea-¡.n i.ûore i-:i::r:¡.:,, cenicns i-ratiorrs {-he L.ea.che:: daes than

e>cperi men-ts l:/(]i.: cit] 'r;*i-:-,rsel f {itern 481 compared to 26"5%

Of nOn*l:.l-i!¡Sics s i-r;-:,:ir',-1, t,,"!to agr:eed,' bO "6% Of ¡:ìrlrg j-¿g

students agr-eed. ivj-'tl:r ir"errr 38 n " -itr science cc)l)!:ses, oile

or:-ght to gÕ on f-te¡.ii.i:.r'i.ps ofteir, " cor,lpared- to 73"5% af.

non-ph'ysirrs s";ç"cleí:tÍ,. '-i'}lj"s compareC r,rj th. 5L) "6% a,gi:eemei:-t

frc;rn th¿L.se neeci:-nE pf:"r3:|;r fcr furtite.i: *^¡i-u-ca1-:j^oi: { "rro"

to va::j-ab.l e :¡ .jj--;;rij;:'..-1ir '-.ir ]L"5% ag::eeir,enL frcrn i:.lr.ose

nci:. i-reÉa) ag p':"t,rr::;:;r:,. i..:'t¡;ay'¿.!.j-u tii* d_j.f fe::ences 'it!*r*

stnai I -Í:eLr,ree::. 
T:'rt1y *-:-,::s ;:.::,:j- nr:rr.phlrslcs stu-d-ents in ai:t:,tu-de
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toward science teachinq

Att.itudes_ toward the science teacher. Four items

(43' 4"7, 52, 59) rel-ated to attitudes toward the science

teacher showed differences in responses of physics and

non-physics students" However, even these few differ-

ences \^/ere smalr" The greatest difference v{as found in

reactions to item 59, "f expect the science teacher to

en¡oy the l_abs as much as I do," with 42"7% of physics

students agreeing, and 6I"9% of non_physics students

agreeing" A totar of 66"8% of physics students asreed

that the science teacher ought to be friendly without

showing favoritism (item 52) white 76"2% of non_physics

students agireed. Of the physics students , 57.6/" agreed.

with item 43, "science teachers ought to remember thac

at one time they didn't know any science,,' compared to

69"8% of non-physics students" seventy-eight point

seven percent of physics students agreed with i-tem 47,

"The science teacherus maín job is to get the students

involved in the subject, " compared to 79 "B% of asreement

from non-physics students" However, the difference v/as

in the percentages responding "strongly agree,,' which
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were 37.5% for physics stu-dents and 49 "6% for non-physics

students "

At't_itudes toward juníor þigh schoot science

experiences.. Three iterns (40 , 57 , 64) rel-ated to atti-

tudes toward junior high school science experiences

showed differences between physics and non-physics stu-

dents" The differences \^zere generarly about the same

magnitude as for attitudes toward physics" The greatest

differencê \¡r,7ã.s found in reactíons to item 64, "The plant

study made Grade vrr science interestingu " witir 35"5%

of physics students who agreed compared to 64"2% of. non-

physícs s'Luden't.s who agreed. ûn1y 23"6% of physics

students agreed that studying ínternal combustion enqines

in Grade fX i,r¡as boring (item 40), but 4S"g% of non-

physics students agreed. T\,øenty-eight point three per-

cent of physics students agreed and 4r "4% didnnt know

that the study of rocks in Grade VITT was enjoyable,

r,r¡hile Å,4"8/" of non*physics students found ít so and

only 29"5% dídn't know"

SumlnaEy, sub-ques.tion IIf, Var_iabl-e 24b" I,{hat
wou"l d be the differences ån attitudes toward
physics¿ science teaching, science teachers, and
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their junior high school science experiences of
students with Grade XII physics experience com-
pared to students with no credits in phvsics in
hiqh school-?

The two groups would be likety to show the most,

and some of the strongest, differences in attitude of

any pair of groups, with most of the differences

focused on physics"

The physics students would be more likelv to

accept, and the non-physics students to reject, that

there is a close connection between phvsics and their

career and that a well educated person ought to have

taken physics" The physícs students would be more

likery to be equally divided on agireement-disagreement

and the non-physics students to reject that the most

interesting part of physics is the problem solving,

and that physics dears with things the averagfe person

needs to know" The physics students would be tikelv

to reject and non-physics students accept strongly that

biology is more appealing than physics. Both physJ-cs

and non-physics students wou.ld be likely to accept,

but non-physics students less likely, that physics is

mostly a bunch of formulas, that physics is one of the
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most difficult high schoor subjects and that you have to

be good in mathematics to be good ín physics"

Physics students woul_d be more likel_v than norr*

physícs students to feel that a good way to teach optics
-i ^ +^.rs ro use ray diagrams and that you learn more from

demonstrations the teacher does than from experiments

you do yourselfn though both groups woul-d be more rikery

than not to reject ilris kind of teaching" physícs

student.s would be less likely than non-physics students

to feel that science teachers should teach al-l year for

Grade XII finals and that one orrrrht- rn õo on field trips

often, though both g:roups wourd be more likery to accept

this kind of teachinq than not"

rn their attitudes toward the science teacher.

physics students wourd agree but would be slightry less

likely to do so than non*physics students that they would

expect the science teacher to enjoy the laboratories as

much as they c1o" that the science teacher ouqht to be

frJ-endly withou"t shoi¡¡i-ng favoritisrn, that the science

teacher's main job is to geL the students involved in

the subjectsu and- that the science teachor nrra'tr.r- .r-a ra¡¡6¡¡-

ber that at one tíme he didnot know any science"
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fn their attitudes toward their junior high

school science experiencesa physics students would be
I

as likely to agree as dísagree, and non-physics stu-

Àan+a Êa 1-1¡r+- J-'L^ ^.,-".i*' ^€ -^^1-^'(l.enrs ro agree, tnaE crìe scuc¡.y or I.ocjçs In Graae vJll_

wes enjoyable" Physics students would be likely to

have found the study of internal combustion engines j-n

Grade IX enjoyable, while non-physícs students would

overwhelmingly have found it boring"

Variable 24c" Table XI shows the siqnificant

pairs of percentage response distributions for the

giroups i,r¡ho responded "no" and "no response" to iLem 24

(Variable 24c) " The group responding "no" to i-tem 24

would have credit in Phvsics I0 but would not have cre-

dit or be enrolled in Grade XII physics" The group

responding "no response" to item 24 wouLd not have

credít in Physi-cs 10, and would either have no physics

a:¿neriêì-rr-ê ôr e f¡'if ina nhrzqir-c avnor-iôn^ê in ?rinlr¿v¿rvv, v! v^yç! ¿çlruç ¿r¡ t¡¿Y¡¡

school "

Att¡tude toward physics" The responses to item

550 "The most interesting part of physics is the problem

solving, " showed more agreement r¡/j-th LB"5% and more
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disagreeineirl v,¡;tn Á,¿,.û% by the "riro" gÍoup than the

correspondåriq ;oe::cer..tages r¡f the "no res¡ronse" g'roup

of 8-9% ar:id L"t.5%" Ã t.c,tal- af 73":i-% of the "T'ro

resl:{ijl=ê " q. .Ji.:p s = : ::i-:d 'i d,lJ-t' i- kiict¡. " compared to

?-'6"5Y" "ir::t t"h+ "Tr*n' Eirûu_p" .¡.irnå.ied expe::ience witÌ¡

physj-cs r¡c-ru-i-C ãpi;/cä:r lc cr''ystallj..ze attitudes in rnore

sLud"errts siic:',"tìng oi-sagreenien-t '¡¡i-th ítem 55 than students

showi ,.r:, ¿-Çj.î;-=$en L " iLes¡:*nses -tc¡ :-tem 45 " " Phyg 1ç= is

masi:ly a i::r:::¡ch- ç:f" fÐiir'¿;i-i-år-s,, " sh*rareei a símilar pattern

t-*'Lh.c;s* i:f i.',:e'¡n 55: 51"5% *f "i-rû" studeni:s agreed

v¿ith ji"em 45, L-ü"fliilâÍ.eri l-o 3û"6% ûf "T:Lo res¡>ol-lse" stu*

dent.s t'¿h.ç clísag::eed; 29"t)/" and 59 "7% of. students,

::espect-i izely . " dåd.i:r' t lç"rrcfrn¡- " Tlie sítu-at-ion of ex¡reríence

lsith pi;ysi-rs p:,::';iir,:::r rùcr:Ê ã.gïee and- disagree" with

cor"r:eslfoüclíirq.i-=y fei"re.i:' " clûi:' t k-nol',." t'esponseS obtained

ín the r:esi:ûnse il:att.e:in fnr i-'rern rL6" "Chemistry gûes

best- wj-'L}: b"i*,Log:y" " ife:rceniaçes *f ag::eerneïl-' were 58"5%

air"d" 53- , i%, ;L:nd. r: r d.i e Ð-r;ïeÊinêt¡.t ve::e -i-4 " 5% a-rtd g 
""7%

res¡:ectit¡eLy . " üiln' i- kri*vr" "respcnsçs Í/,¡ere 26 " 5% and

38"8% r*sp**L:i."r¡el.V" Tj-ie -'r{:sirün.5{: pa'Lte:rrr was ihe sä.mÊ

iot .i. i:errr J ! , ";=,,rV'sic.: de¿:ls v¡ i i-h r-iri.ngs the average
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person needs to know," wjth the percentages of agreement

29"5% and L9"4%, percentag,es of disagreement 53"L% and

37 "7%, and "don' t. knov.¡" L7 " 5% and 42 " 4%, respectively"

Comparison wíth the responses for these items to variable

24b shows that the mo::e extended experience with physics

corresponded with more positive responses. The responses

to item 49, "A giood rvay to teach light. (optics) is to

draw ray diagramso " v/ere similar in pattern to those

referred to above" The respective percentages of agree-

ment v/ere 36"5% and 22"O%, for disagreement 25"O% and

24"6%, and for donut knowu 38"5% and 53"4%" The response

pattern to i_Lem 64, "The plant study made Grade VII

interestirg, " was different: 45"5% of the "Tìo" students

agreed whíle 64"2% of the "no response" students agreed"

The only variable of those (25, 26) suggesting reasons

for not taking Grade XII physics, and of those (27,28,

29) suggestingi seasons f.or taking Grade XtrI physics,

that produced a diffe:rent pair of groups \^/as variable 28u

"Inm taking physics t-o fitl out my timetakrle, " for item

45, "Physics is mosLly a bunch of formulas" " A total

of 73"6% of the students who asreed with variable 28

agireed wíth ite'm 45, v¡hj-le 49"4% of students who
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disagreed with variable 28, agreed with item 45" More

students who take physics to fill out a timetable were

likely to see physícs âs mostly a bunch of formulas

than were those v¡ho d-id- rrot gi.ve "filling out a t'ime*

taJ:l-e" as a reason foLr taking physìcs"

Ëf¿gìmar:yr_ sub*question ïÃf., .VaLíab]gs 24ç, 25, _26r
U-Å 28, 29" frlhat wor-ild be the differences in
attitudes toward physicsu toward science teach*
irg, towa"::d scíence teache:lso and- toward_ theii:
ju"nior h5-gh school science expe::iences of studerits
wit.h credit j"n Ph:zsics lû ibu.t. nc physics experi*
ence at the Grade X-Lï -]-evel) corn¡:ared -to students
havi ng no hígh schccl- phys-i-cs c::edi t?

Students who had- credit in trhysics l0 i¡¿oul d 'J:e

mclrê likeJ-12 to E"gyee, and -tc di.sagree, than student.s wíth

no high school ¡:hysi.cs credj-t tha.L Lhe mosL inLeresting

part of ph]¡sics ís the proìelern sc¡lvirgt that. physics ís

mostly a- bunch of forinulas; that physics deals with thinEs

the avel:age person need.s to kncw; and- i:hat chemistry çÍoes

best with bioloEy" The stu.dents it¡ho ha.o- credit in

Physics 1.û compa-red i:c ihcse r,yl'¡¿:¡ Ì:ad no creo-it in hj-Eh

schc¡al- ¡:hysícs v,¡oulci have jiû aifferences in attítude

towa-rd scíence .[-eache::s. The st.irdent-s r.vho had credit

-i.n ohrzsi-cs v¡c,r:. ld f>e nìc; e l-ilrel rz ï'n ãoreê .l- h¡i- a c¡nnrT r,v'vr,l. ILil Jl)ê iiiíJ.'" ç l--L.---, * "tAy

to'teach.l.ighc {o.ct:cs} is Lc t"ra.vt rav d-ta-grams, and.
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less rikely to agree that prant study made Grade vïr
science interesting, than students who had no hiqh

school physics credit. only the students who said they

\,rere taking physics to firl out their timetabl_es compared

to those who rejected this reason for enrorrment wour-d

be likeIy to show differences in attitude and that oniy

toward the statement that physics is mostly a bunch of
formulas. rhey would be more likely to agree.

sub-question rrg" rdrat are the differences inattitudes toward physics, toward science teach-irg, toward science teachers, and toward theirjunior high schoor- science experiences of thegroups of females and males?

variable female/mare of Tabre xrr appr_ies to
this sub-question" The subjects \^/ere the 2r-3 who iden-
tified themserves as female" and the 2r7 who identified
themselves as mar-e" They incruded representatives from

all the sampled schoors and both physics and non-physics

students 
"

More significant differences were revealed toward

physi-cs than any other attitude object" There v/ere no

differences in attitudes of females/males toward science

teaching as sampled by the guestionnaire.
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Seventy-four percent of females ag'reed that
l^ì ^ r ^^.. - -- ^.or-orogy \^ias more appealing to them than physics (ítem

54) compared to 38% agreement from the males" Vfit,h

reg-ard to item 60, L6% of females and 36% of males sav/

a close connectíon between physics and their choice of

career" The percentages of agreement with item 67,

that a well educated- person ought to have taken physics,

\^/ere L9% for females and 4o% for males. "phvsics deals

r^'ì +1r +L ì --- r]- ^wrLrr LlrJrlg-s trru crvcragc ¡rersoD needs to l<now" (item 37j

drew 24% agreeinent froin females and 43% agreernent from

males" rtem 35, "Physics is oile of the most difficutt

high school subjectsr " recorded 54/" agreement from the

females compared to 52/" agreernent from the males"

However, r,rhile 20% of females disagreed with item 35,

37% of males disagreed" Sixty*two percent of females

agreed that physics is a course that is slanted toward

boys (item 34) whil-e 44% of males asreed. It is worth

noting that no differences in attit.ude toward this item

were shown by physics/non*physics groups (variables 24au

bu and c) "

Females agreed te5%j strongly that the best

science teachers explain things simply (item 56) compared
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to agreement from 76% ot males" Fifty-six percent of

females expected the science teacher to eninr¡ rhai r

labs as much as they did (it.em 59) conpared to 4I% of

mal-es "

Item 64, "The plant study made Grade \Æf science

interestirg, " erici-ted 62% agreement from the females

compared to 32% of males who agireed. Forty-four percent

of females agreed and 39% d.isagreed that the study of

internal combustion engines in Grade rx was borinq

(item 40) " The corresponding percentages of agreement

and disagireement for the males were 26/" agreement and

60% dísagreement"

Summarvu sub-question Ifq." What are the likely
differences in attitudes toward physics, toward
science teaching, toward science teachers and
toward their junior high school science experi-
ences of the females compared to the males?

Both females and males would be likety to dis_

agreeo but females wourd be somewhat more rikelv to

disagree than mareso lhat they see a close connection

between physics and their choice of career, that a welr

educated person ought to have stu.died physics, and that

physics deals with things the average person need,s to



L40

know" Femares woul-d be more ril<ely to agree, and males

to disagree, that biotogy is more appealing than physics

and that physics i-s a course that is slanted toward

boys " Females and males would be equally tikely to

agree that physics is one of the most difficurt hioh

school subjects, but more males than femares would be

likely to disagree. Femares and mares would be tikelv

to show no differences i-n attitude toward science

teaching, though they wourd differ in attitude toward

science teachers" Both groups woul-d be very rikely to

agree that the best science teachers exprain things

simply, but femares would be somewhat more likely to

have this expectation than males. Females wourd be

likely to agree, males rikery to disagree, that science

teachers ought to enjoy the labs as much as they do.

Females would be likery, males unrikely to feer that

plant study made Grade vrr science interesiins. Females

wourd be as likety to agree as to disagree that Grade fx

study of internar combustion engines was boring, while

males would be more líkely t.o dísagree"



C}JAPTER

su-tvMARy, CONCLUSIONS Ar\TD R_ECOMMENDATTONS

SUM].LAR,Y

ïn this investigation o g7l. students enrolred in
Grade xrf in seven high schoors operated by the calgary
Public School Board completed a questionnaire, ,,Grade

XII Physics: Why Take ït? V,Ihy LTot?,, The students

were enrolled in at least one Grade Xfl subject, and

were in at least their third year of high school.

ïn general, the purpose of the study was to
ascertain the reasons for the decrine in enrorr_ment in
Grade xrr physics, rerative to the total enrorrment in
all Grade xrr science, in the secondary schools of a

large urban school system in Atberta. To this end the
guestionnaire, "Grade xfr physics: Trhy Take rt? why

Not?, " \,\zas devised to assess the reasons, as perceived

by students, for enrorling or not enrorling in Grade

XII physics.

A trial questionnaire r,,za_s constructed forlowinq.

an analysis of twenty-eight harf*hour, tape-recorded

1Å1
-L+.L
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interviews with a carefurly ser-ected cross-section of
Grade xrr students" The statements of this question-

naire u¡ere in the studentsn own words. The trial ques-

tionnaire was revised to yierd the finar questionnai_re

on the basis of feedback from groups of student.s to
whom the trial instrument had been administered.

ïn part A, the questionnaire purported to find
"mechanical" or objective reasons advanced by students

for electing or rejecting enrorrment in Grade xrf
physics" The mechanicar reasons are those rerated to
administrative restrictions, timetabres, prerequisites
for the course, perceived need of the course for the

achievement of goals, advice by counsell_ors, and the

like" The second part of the instrument (part B) pur-
ported to explore the affective reasons perceived by

students for enrorring or not enrorling in Grade xïr
physi-cs" The affective reasons rerated to attitude
differences exhibited by dífferent groups of students

toward physics, toward science teaching, Loward. science

teachers and toward the students' junior high school

science experiences"
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The investigator used computer techniques to

determine and to display percentage and absolute

response distributions to questionnaíre items" The

investigator also used computer sorting techniques to

relate the responses to mechanical items to the

response to the affective items of the guestionnaire.

Statistical techniques established that total- group

response distributions to all items of the questionnaire

\^/ere significant. at the "01 level or better" Statistj--

cal techniques vüere used to determine signíficant pairs

of percentage response distributions to the affective

items, rêlated to percentage response distributions to

the mechanical items (variables) 
"

Pairs of percentage response distributions show-

ing significant differences at the .05 to .OL level v/ere

determined and lísted, but not discussed. Paírs of per-

centage response distributions significant at the "01

leveI or less v¡ere determined, listed and discussed.

The main questions studied were two in number"

They v¡ere stated ín Chapter f and re-stated v/íth their

appropriate sub-questions in Chapters III and TV" The

null hlzpotheses related to the guestions \¡/ere stated in
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chapters rrr and fv" The main questions and associated

sub-questions are reproduced here, with the answers

suggested by the ¿n¿lysis of the questi-onnaire data.

The ansii/ers were based on da-ta- thai ha-d r:een estabrished

to be signífåcant }:y the testing of ,che nult 1:149otheses"

Questio¡ I

?ühat alle the ,,rnechanicä.1 ,, (abj ective) ïeasoi.rs
selected hy Grade xrr stu-dents fcr: enrçrling ornot enroli i trg ån physics at the hic{h schcol-
Jar¡el?

sub*qfuesticn ra" r{hat reasû*s related tÕ ca::eer
are ser-ected" i:y Grade Tirr students for enrol l-ment.
ûT norr-_e:r.tz.ÕTlment in hågir schoot physics?

A typi-cal G::ade XfI stu"den.L enroll_ed ån phr¡såcs

would- be líkely to need ít. for furLher educationo probalcry

at a univers:-ty or an inst:-tute of technology" very few

Grade xlr students wou.lcl enroll i"n physics for reasons

not associ_ated with a career.

suþ:qqeq'g+qil Eþ" what have the srud-eftts 'J:een told
a-bou-i- physjcs and it-s :"ei,ai:i-onshi--ps to the other
scl_ences !

Str_i"derits ,wou"l d. be highl--y lilçe

tha'c physics ås a" d_åffåcul-t su.hject

be g*od in rnat.l-rern;.L.ics -r.r: be g*od. ln

ly 'L.o have been ,col_d

ai"ld that you have .{:,o

physícs " They i,,/oiåld
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be likely to have been told that chemistry goes with

biology, less likely that chemistry goes with physics"

and not likely at atl that biology gioes with physics.

Students would be unlikely to have been told that
*1--.^ -: ^ ^ .: ^ - ¡lrlrì aa.|_ F¡r 1^-yrrJùJUÞ rÞ d. bquJçu L rL-r! r-,'ùlZS "

Sub-guestion fc" \,Vhat counselling advice have
students been given regarding enrollment in high
school sciences?

Students woul_d be most likety to have selected

their high school scJ-ence (s) themselves" students wourd

be unril<ely to have been advised by their junior high

counsellors, and less likelw bw rheir h'igh schoof coun-

sel-lors, to take physics in high school. students woul_d

be likely to have been incorrectry advi-sed that they

needed two sciences for ,'matric. "

sub-guestion fd" T¡Ihat reasons do students select
for not obtaining credit in physics 10?

students wourd be most tikely to have selected,

as a reason, not needing physics for their career"

Needs to take chemistry or biology woul-d be unlikefy to

be selected as reasons.
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Sub-question Te" What reasons for the decisíon
to take Physics 10 were selected by those stu-
dents who obtained credit in Phvsics 10?

The most likely reason would be need for physics

for their careers. The students would be unlikelv to

have been forced to take Physics 10 and less likely to

have taken it because of a dislike for biologyo or

because they could not get chemistry or biology in their

first vear.

@" lfhat reasons for their deci-
sion \Mere selected by students who did not take
Grade XII physics, though they had the pre-
Têñ1i c i +a?

Students would be most likely to have responded

that they did not have room ín their timetables, more

so than that they had dropped physics when university

entrance requirements changed" It would appear that

not enough mechanical reasons \dere offero.l Ìrrz l-ha

questionnaire to fully sample the responses"

Sub-question Iq" What reasons for their deci-
sion were selected by students who elecLed to
enroll in Grade XIT physícs?

Students would be most likelv to select career

reasons (keeping educat.ional alternatives open) and
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possession of prerequisites as ïeasons for enrolling in

Grade XII physics" They woul_d be unlikely to be, but

could be enrolled for the credits, and to complete a

timetable "

^rr^ 
â +.i ^* r r

vuç Þ La \J!.t _L _L

What are the affective reasons, âs related to
attitudes, perceived by Grade XTI students for
enrolling or not enrolling in Grade XII physics?

sub-guestion rra. what are the attitudes toward
physics, toward science teaching, toward, science
teachers, and toward their junior high school_
science experiences of the group of all subjeccs
surveved?

The greatest unanimity of atti-tudes was found to

be toward science teaching and toward science teachers.

This sug'gests that differences i-n attitudes toward

science teaching and science teachers do not play a

large part in decisions to enroll- or not enrol_l in

physics" students' attitudes showed greatest diversity

toward physics and toward junior high school science

experiences" This suggests that students' attitudes

toward physics and toward their junior high school

science experiences do play a large part in their deci-

sion process"
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in opinion among

^1îrr-'i ^- ñ+r',-f ^-+^lrrrJ Þ Ju ù, Þ Ltl\.tcI.tLÞ \,vould be very likely l^^li^--^ 11-^LUç T¿g Vg LTld L

^^ ^,t .i -Y VVq ¿rrthey have to be good in mathematics to

physics, as they have been told (sub-quest'ion Ib), that

chemistry goes best viith biology, as they have been

told (sub-question Ib), and that there is littte connec-

tion between physics and their career" This would be

likelV eVen i "Ê l-1-^," r^^l- -hrzsir.q ln lqrrÌ¡_nrraq1_ inn Ta\v vurr r! LrtEy L(J(JJ\ y!.J 
- *__

Students would be very likely to feel strongly that

biology is more appealing than physics, and that

physics is just a bunch of formulas" The sLudents would

be likely to believe that physics is slanted towarcl

hnrzc ô17ôn ì t l_harz 1r¡Ä nnJ- been tOtd SO lsub-ol:es1_ i ¡n Thl, vvurr ¡tqq tluL vçç]¡ LUlu ò(, \rqv yqgÐLf,U]l eNt

students wourd be highly likely to believe that physics

i q â \zêr\z .li ff ir-lll 1- qlrlrianf- ãq +.'lrorz -l¡>r¡a -haa- +nl Ä | -.fÞ O- VCry LI-LL- u rquJULL vçurr Lvru lodb-

question rb) " The students wourd be likely to be unsure

if physics deals with things the average person needs to

know, or if the most interesting part of physics is the

problem solving, or not" The students would be likelv

to feel that study of physics is unnecessary t-o obLain

mind that there is the most difference

the sub-groups in attitudes toward

to

be

a good g-eneral education"
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Similarly, it is necessary to keep in mind that

attitudes toward junior high school science experiences

are likely to differ amongf sub-groups of students.

students' attítudes toward their junior high school

science experiences woufd be likery to have more "d,on't

know" responses, due perhaps to faurty memory. students

woul-d be likery to remember Grade TX science (physical

science) as being of the "read. the chapter and make

notes" variety, and the work on ínternal combustion

engínes about equally likely to have been boring or not"

The students would be likely to feel that there was not

enough laboratory work, though it was the most interest-

ing part of the work" The students would be about as

likery as not to have found the prant study of Grade vff

interestlng, but would be more líkely to have found the

Grade VIII study of rocks more fun than work.

The students' attitudes toward science teachínq

and science teachers a're- not líkery to vary much with

the studentso sub-group placement. students would be

strongly likely to believe that you have to know science

to teach it werl, and that writíng notes on the board

is a poor science teaching method, as is the lecture
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method" The students wourd be very rikely to feel that
science courses ought to prepare them for a career, and

that the science courses have enough experÍments which

rel-ate to the course. The students wourd be as likelv
to agiree as to disagree that demonsLrati-ons are as good

as experíments, that using ray diagrams is a good method

of teaching optics, and that one ought to gio on field
trips often" The students wourd be fairly likely to
agiree that Grade xrr teachers ought to teach for final-s

most of the year. This latter wou]d be consistent with
the career orientation displayed by the students.

The students wourd be very rikery to expect the

teacher to involve them in his sub-iact- and to explain

his subject matter simpry" The teacher would be expected

to have a sense of humor," to be forceful and thorough,

but not strict; to be ap.oroachabre without showincr

favoritism; and to be humble, remembering his o\^/n lack

of knowledge at one time. The teacher wourd arso be

expected to show enthusiasm for laboratorv work.

sub-question rrb. !ühat are the differences in
attitude toward physics, toward science teaching,
toward science teachers, and, toward their junior
high school science experiences of the groups
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\,üho did or did not see a need. for phvsics in
their career?

Students who see a need for physics in their

career, compared to those who do not, would be likerv

to differ more in their attitudes toward physics and

their junior high school science experiences than in

their attitude toward science teachinq or science

teachers "

Students who see a need. for physics in their

career compared to those who do not woul_d be more likelv

to find biology less appearing than physics, and more

rikely to see a connection between physics and their

choice of career. while both kinds of students would

be likely to agree that physics is difficult and that

chemistry goes with biology, the students who see a

need for physics in their career would not be quite as

likely to agiree as their counterparts. Both groups

WOUId be líkelrz Èn rìi c:nras that nhrrsir.q is necessarv

for a good education, or that it deals with thinqs the

averag-e person needs to knowu though students needinq

physics would not be as likely to disagree as the

Others" Simil,ãr]r¡ 'hn#}r da:OUpS Of StUdents WOUId be
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likely to disagree that the interesting part of physics

is the problem solvirg, though students not needing

physics would be more líkely to disagree" Both groups,

with students needing physics, somewhat less, would be

likely to agree that physics is mostly a bunch of formu-

las.

Students needing physics would be likely to have

found the study of ínternal combustion engines i+

Grade TX ínteresting., while students not needing physics

would have found it boring" Both probably would have

found plant study in Grade VIf interesting but not

enough laboratory work ín junior high, with students

not needing physícs a little more likely to have found

this so.

Both groups of students would be likety to approve

of. field trips, but wíth those not, needing physics more

líkely than the others to approve. Both groups of stu-

dents would be likely to agree that demonstrations are

not as useful as student experiments with, again,

sLudents not needing physics more likely to agree"

!ühi1e the groups are líke1y to agiree in their

attitudes toi¡yard science teachers, stud,ents needinq



153

physics would be ress rikety to ag-ree that science

teachers ought to remember that at one time thev did

not know any science, and that the best science

teachers explain things simply"

sub-quest-ion f rc " I,Ihat are the dif ferences in
attitudes toward physics, toward science teach-
irg, toward science teachers, and toward theirjunior high school science experi-ences of the
groups who have or have not heard certain
statements about physics?

Generally, the students who reported hearing

negative statements about nhws.i r-s rn¡nrr'ì.t be more likely

to hold negative feelings toward the subject than those

who have not"

The group of students who have been toid, com_

pared to those nol_ told, that physics is a very diffi_

cult subject woul-d be more rikety to berieve that

physics is difficurt, that it is slanted toward boys,

that it does not deal with thinos the â\zerag.e person

needs to know, that it is mostly a bunch of formulaso

that it is less appealing than biology, that the reast

interesting part is problem solving, that it has

littre connection with thei-r choices of career, and

that it is not necessary to study physics to have a
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good education" The group v¡ho have been told that

physics is a very difficult subject wourd be more

likeJ-y to have found Grade TX study of ínternal combus_

tion engines boring, and Grade VII plant st.udy

ì nÈorac'f-ì n^vu eúrrv ê

students who have been told that you have t.o be

good ín mathernatícs to be good in physics" and that it

is a subject slanted toward rooysr \À/ou-ld l:e more Likerv

to believe this than those not sû tol_d. Ther¡ v¡ould

also be more tì-kei-y to believe that physics ís diffi*

cult, aÍid mosLty a J:unch of fcrmu-las"

The very few studen'Ls who have been tord that

biology goes with physics would be more tikelv to

accept humorless scj-ence teachers and to have en-ioyed

the Grade rx study of internar conrlcustion ensínes.

The many students who have 'been tord that chemistrv

goes with biology compared to those not sû told" would

be likely to believe that chemistrli 6l¿ss go with

bíology, and would be more lri_kely to find bioloqy

appeal-Ì-ng than physics" students who have J¡een told

chemistry goes with physicso compared to those not so

told, onry differ in degree of di-sagreementu mere,
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that the most interesting part of physics is the probrem

solving and that physics has value in general education.

sub-question ffd. what are the differences in
attitudes toward physics, toward science teach-
irg, toward science teachers, and toward theirjunior high science experiences of the groups who
have been counsell_ed in differing ways?

The fewer numbers of differing attitudes between

groups reveal-ed by responses to this sub-question (rrd),
compared to the greater number of differing attitudes
revealed by responses to what students have been told
by students, teachers, parents, counsellors, etc.,
suggests that formal counserring is less important irr
attitude development than what students have been told.

students who had been advised by their junior

high counsellor to take physics 10, compared to those

not so advised, wourd be more rikery to feer that
physícs is a bunch of formur-as, that problem sorving

is not the most ínteresting part of physics and that
physícs is a proper part of general education. Stu_

dents advised to take physics 10 would be less likely
to expect the science teacher to enjoy the laboratories

as much as they do" students whose choice of Grade x



156

science was left up to them by theír junior high coun-

sellor would be less rikery to feer that you learn more

from demonst,rations than experiments. students who had

been advised by their high schoor counselror to take

Physics 10 would be more likery to feer that physics

deals with things the average person needs to know"

students who have been counserred in different ways

wourd not differ in attitudes toward their juníor high
school science experiences. students who were totd
that they needed two sciences f.or "matric,, wouLd show

no differences in attitude compared to those not so

told.

sub-suestion rre-" Tshat are the differences ínattitudes toward physics, toward science teach-i^9, toward science teachers, and toward theirjunior high school science errperiences of thegroups who dÍd or did not obtain credít ín
Physics r0, and who serected various reasons
for Èheir decision?

e groups who díd or díd not obtain credít ín
Physics 10 showed more dífferences in attítud,e, and

these dífferences were greater, rerat,íve t,o physics and

junior hígh scíence experiencês, than to science teach*

ing or science teachers"
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students who obtained credit in physi_cs r0, and

those who did not, are the same groups as those who

responded "yes,' and "no" to item 24, and those who

responded "no response" to ít,em 24. They can be ex-

pected to and do show similar differences in attitude
to the respondents to variabres 24a and 24b. Arl
items found to show significant differences between

groups responding to variabre t5 also showed simirar
differences for the groups responding to item 24b.

Therefore no discussion of variabre 15 is reported

here "

students who selected different reasons for not

gaining credit in physics 10 showed littl_e difference
in attitude- A student who took biorogy in preference

to physics wourd be more likely to agree that biology
appealed to them more than physi-cs, that chemistry

goes with biology, and that studying internar combus-

tion engines in Grade fx was boring. students not

having credit in physics ro shorned no di_fferences in
attitude whether or not they felt that they rejected
physics because they did not need it for their career.

The students who agreed that they rejected physics



because they needed chemistrv would be

t5B

more likely to

that a good

notes on the

agree

method

boardu

teach

that chemistry goes with biology,

of teaching science is to write

and that Grade XIf science teachers should

for finals for most of the year.

Attitudes of stud,qnts with credit in ph sícs 10

(Variables l9*23) " Stu_dents who had been forced to

take Physics 10 shov¿ed few dåfferei-Ìces in attitude,

compared to those who had f.reer choice. The student.

who berieved he had not been given the choice to ta,ke

physícs would be more ríkery to feer- that physics is

one of the most difficurt high schoor subjects anci

that biology is more appealing" Students who took

physics because biotogy di-d not appear wourd be more

likely to disagree that chemistry goes wíth biology,

that biology is more ap;pealing than physícs, and that

one ought to go on field trips often. They would be

more likely to ag,l:ee that they sa\,v a cl_ose connection

between physics and their choi.ce of career, and that

they would expect the science teacirer to en¡oy the

laboratories as much as they dicl" students who elected
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physics because they had to defer biology and./or

chemistry would be more likely to agree that chemistry

goes best with biology, that biology appeals more to

them than physics, and that the study of plants in
Grade vrr was interesting" such students wourd be less

likely to agree that they sa'ü a close connection

between physics and their choice of career, students

who said they took physics l0 because they believed, ât

the time, that they needed ít for their career, would

be more l-ikely to ag'ree that physics dears with things

the average person nçeds to know, that the most interesc-
i-49 part of physics is the problem solving, that physics

has a close connection with their career, and that a wel_l

educated person ought to have taken physics. They would

be less likely to agree that biology appeals to them

more than physics o or that chemistry goes best with
biology.

Sub-question ITf" What are the differences in
att.itudes toward physics, toward science teaching,
toward science teachers, and toward their jugrior
high school- science experiences of the groups who
had credit or were enrolled in Grade xrr physics
or who did not þave credit or were not enroll_ed in
Grade XII physics, and who gave various reasons
for thei.r decisíons?
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both wítIL -credl!-in_ÀÏlyqicq 10 (variabre 24a). The
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groups included v/ere the students having credit in, or

enrolled in, Grade xrr physics, and the students who

had obtained credit in physics 10 but did not have

credit in and \¡/ere not enrolled in Grade XfI physics.

These groups might be referred to as the group of
Grade xrr physics students, and those who, after a trial,
had dropped the subject. The giroups showed no difference

i-n attitude toward science teaching. There was only one

difference shown in attitude toward the science teacher.

Physícs students would not be as strongly likely to ag.ree

as wou]d be the drop-outs that the best science teachers

expraín things simply" only one difference in attitude
\^/as shown by the two groups and Lhis was toward the

students' junior high school science experiences.

Physics students would be more likely to disagree and

the drop-outs to agree that their Grade rx experiences

with j-nternal combustion engines ilüas boring"

Seven out of ten attitude items related to
physics showed differences between the groups. Students

of physics and physics drop*outs would be equally rikely
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to ag'ree that you have to be good in mathematics to be

good in physics, that physics is a course that is
slanted toward boys, and that chemistry goes best with
bi-ology- students of physics would be more rikery to
ag-ree and drop-outs to disagree that physics deal-s

with things the average person needs to know, that the
most interesting part of physics is problem solving.u

that they see a crose connection between physics and

their career, and that a werl educated person ought to
have taken physics. physics students and drop_outs

would be likely to agree, but drop_outs woul_d be more

likely to do so, that physics is one of the most diffi-
cult high schoor- subjects, and that physics is mostly
a bunch of formuras. physics students wourd be rikely
to disagree and drop-outs very likely to agree that
biology is more appealing than physics.

students not

havin credit in physics lO Variable 24b) " This vari-
able

other

most.

showed more significant pairs of groups than any

variable" The variable is related to perhaps the

important sub-question of the study, because the
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groups are that group comprised of those students who,

after obtaining credit in physi-cs roo went on to enrorr
in Grade XII physics, and that group conpri sed of those

students who were not enrolred in Grade xrr physics, and

who did not have credit in physics lO.

The largest number of significant pairs of groups,

eight out of ten, \^iere found in the items referri-nq to
attitudes toward physics" Four out of ten pairs of
groups showed signifi-cant differences in attitude

toward science teachrng, and four out of eight groups

showed significant differences in attítude toward the

science teacher" Three out of seven groups showed sig*
nificant di-fferences ín attitude toward theÍr junior

high school science experiences"

Physics students would be more likety to accept,

and non-physics students to reject, that there is a

crose connection between physics and their career u ot
that a v/ell-educated person ought to have taken physics.
The physics students wourd be moïe rikely to be evenrv

divided on agreement-disagreement, and the non-physi-cs

students to disagree that the most interesting part of
physics is the problem solving and that physics dears
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\,üith things the averag.e person needs to know. The

physics students woutd be rikely to disagree and the

non-physics students very likely to agree that biology

is more appealing to them than physics. physics and

non-physics students would be likely to agrree, but

non-physics students somewhat l-ess likely, that physÍcs

is mostly a bunch of formuras; that physics is one of
the most difficutt high school subjects; and that you

have to be good in mathematics to be good in physics.

rt would appear that experience with physics confirms

the attitudes hetd by non-physics students as to the

difficulty, mathematics rer-ationship, and formur-a

quality of physics"

Tn their attitudes toward science teaching, both

physics and non-physies students wourd be rikerv to

disagree, but physics students somewhat less than non-

physics students that a good way to teach optics is to

use ray díagrams and that you learn more from d,emonstra-

tions the teacher does than experiments you do yourself.

Both physics students and non-physics students would be

likely to agree, but physics students less likely, that
Grade xrr science teachers should teach for finals mosr
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of the year and that one ought to go on fierd trips
often"

rn their attitudes toward the science teacher,
physics and non-physics students wourd be likely to
agree, with physics students somewhat less likely,
that they would expect the science teacher to enjoy

the laboratories as much as they do; that the sci-ence

teachers' main job is to get the students involved in
the subject; and that the science teacher ought to
remember that at one time he did not know any science.

This might be interpreted to mean that physics students
are somewhat more likely to accept a remote, depersonar-

ízed type of science teacher than non-physics students"

rs this attitude caused by physics instruction, or do

students having this attitude erect to take physics

ins'truction?

In their attitudes toward their junior high
schoor science experiences, physics students wourd be as

likely to ag-ree as to disagree, and non-physics students
to ag-ree that prant study made Grade vrr science inter_
esti-ng and that the study of rocks in Grade vffr was

enjoyable" However, physics students wourd be likerv



to have found the study of internar- combustion

enjoyable, while non-physics students woul-d be

likely to have found j_t borinq.

1-rrb5

engines

extremely

,t" having credit

- As might be ex_

pected, differences in attitude were ress frequently
found between the groups of students who had credit in
Physics 10, but who had not enrolred in Grade xrr
physics (the drop-outs), and the group of students who

had had no successful physics experiences in high

school" The greatest number of differences in attitude"
four out of ten, !\las found to be related to physics"

one out of ten differences v/as found rer-ative to
science teaching, one out of seven relative to junior
high school science experi-ences, and none out of eiqht
relative to science teachers.

Students with credit in physícs 10, compared to
students not having credit in physics 10, wourd be more

likely both to agree, and to disagree, and ress likerv
not to know, that the most interesting part of physics

is the problem solving, that physics is mostry a bunch
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of formulas, that physics deals with things the average

person needs to know, and that chemístry goes best with

biology" It would appear that limited experience with

physics, as experienced by the "drop-outso " would crys-

tallize both positive and negative attitudes toward.

^L."^.i ^^v¿ryùIuÐ â

Students with credit in Physics l0 wor-ild, be more

likely to agiree, and students without credit in physics

10 to disagree, that a good way to teach physics is to

draw ray di-agrams " Both groups would be very likely

not to know, but the students without credit in physics

10 would be much more likely not to know, what to think

about this item"

There would be no differences between the two

groups in attitudes toward science teachers.

Both groups would be likely to agree that the

plant study made Grade VII science interesting, but the

group without credit ín Physics l0 would be more likely

to ag-ree than the other"
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Attitudes of students with credit in Physics l-0,

selected various reasons for enrollment or non-enrollment

(Varíab].es 25, 26, 27, 2Bo 29) " The groups responding to

the various reasons showed only one significantly differ-

ing attitude" The group of students who responded "yes, "

compared to the students who responded "no, " to variable

28, "I'm taking physics to filt out my timetable,,' would

be more likely to agree that physics is mostly a bunch

of formulas"

Sub-question flq" I,{hat are the differences of
attitude toward physics, toward science teachi_ng,
toward science teachers, and toward their junior
high school science experiences of the groups of
females and males?

More significantly different attítudes \,vere shown

by females and males wj-th regard to physics, six out of

ten, than to any other attitude object. The groups showed

no differences in attitude Loward science teaching, two

out of eight toward science teachers, and two out of

seven toward junior high school science experience.

Both females and males would be likelv to dis-

agree, but females would be somewhat more likely to

enrolled or not enrolled in Grade XII physics" who
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disagree than males, that. they see a crose connect,ion

between physics and their choice of careeru that a werr
educated person ought to have.studied physics, and, that
physics deals with things the average person needs to
know" Females wourd be more likely to agree, and mares

to disagree, that biology is more appealing than physics,
and that physics is a course that is slanted toward boys.
Females and males wourd be equarry rikely to agree that
physics is one of the most dífficurt high schoor sub-
jects, but more mares than femares wourd be rikely to
disagree.

Females and mares wourd rikely show no differences
in attitude toward science teaching.

Both groups would be very likely to agree that the
best science teachers e>çlain things simpry, but femares

would be even more likery to agiree than mares" Females

would be likely to agree, but males to disagree, that
science teachers ought to enjoy the laboratories as

much as they do"

Females would be likely to agree, males to dis_
agree, that plant study made Grade vrr science interest_
ing- Females wourd be about as likely to agree as to dis-
ägree that Grade rx study of internal combustion engines
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\^/as boring, whire males would be more likely to disagïee.

CONCLUSTONS

rt has been shown that Grade Xrr students who

el-ected physics at the Grade xfr rever did so primarily
for reasons rerated to future education or career. Grade

xfr students \^/ere rikely to have been told, and to have

believed, negative statements regarding physics. rt has

been established that Grade Xrr students were more likely
to have made up their own minds regarding enrollment ín
high school- science than to have followed the advice of
counsellors" This contrasts with Kruglak,s finding, that
counsellorso recommendation is one of the two most i-mcor-

tant influences cited by students. The questionnaire

used in the study probably did not incrude enough choices

to estabrish reasons advanced by students for dropping

physics after crade X"

rt has been shown that Grade xfr students dis-
played many differing attitudes toward physics and their
junior high school science experiences, and fewer

different attitudes toward science teaching and science

teachers. Tn general, students showed negative attitudes
toward physics" At.titudes toward junior high school
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science e>æeriences \,vere generarry positive toward rife
science and earth science, but divided toward the physi-
car sciences" Laboratory work and involvement with
equipment, as contrasted to a lecture approach, \,vere

approved by students"

The picture of student approved methods of
science teaching emphasizes invorvement by the student

in activities, few r-ectures, in a career-oriented atmos_

phere. Agreement was shown to be general on the imaqe

of the good science teacher. The desired science

teacher would be wer-r versed in the subject matter,

enthusiastic to involve the student in the subject and

laboratory work, have a sense of humor, be forcefur and

thorough but not strict, be approachabre without showinq

favoritism, and wourd remember his o\,vn rack of science

knowledge in the past"

rt has been shown that students showed more siq-
nificantty different pairs of groups with respect to
attitude toward physics and toward their junior high

school science experl-ences than toward science teachinq

or science teachers. rt has also been shown that the

groups enrolled in Grade XIf physics/no credit in



physics 10; credit/no credir

need physics for university;

L7L

Physics 10; do not need,/

not need/need physics

for future education; LoLd./not told that physics is a

very difficur-t subject; and femaLe/ma:'e show most

differences in attitude" Of these groups the most dis_

tinctive would be those enrorr-ed in Grade xrr phys ics/

no credit in physics lO (variable 24b), and female/male"

ft has been shown that students who saw a need.

for physics for their future education or career, com-

pared to those who did not, showed somewhat less but

still negative attitudes toward. physics. students who

saw a need for physics for their future career had a

more positive attitude to their junior high physical

science experiences, white the ,,no,, group found it

boring" Both groups agreed on the need for student

activity in junior high science" onry differences of
deg-ree in attitude toward science teachíng and science

teachers separated the two groups.

It has been shown that students who heard cer_

tain negative statements about physics tended to believe

those statements, even after experience wrth physics.

l-n

do
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It has been shown that students who were advised

by their junior high school counsellor to take physics

in high school v/ere more likely to have negative opin-

ions of physics than those not so counsell-ed" Tt seems

likely that this is the same group that was enrolled in

Grade XII physics and who held similar opinions" Stu-

dents whose choice cf high school science was teft to

them showed few differences from those not so counselled"

Not unexpectedly, the students who reported free choice

showed more agreenìent with student experimentation as

contrastecl to teacher demonstration" The onlv differ-

ence j-n attitude shown by students advised by their

high school counsellor to take physics \^/as a more posi-

tive attitude toward physics as a subject that deals

with things the average person needs to know.

It has been shown that differences between the

groups enrolled in Grade XII physics/credit in physics

10 but not enroll-ed in Grade XII physics (variable 24a)

are primarily with respect to physics and are duplicatedo

except for item 56, by the groups enrolled in Grade XII

physics/no credit in Physics l0 (variable 24b) " It has

been shown that physics students shared many of the
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negative attitudes toward physics that \¡/ere hetd by

non-physics students. Most especialry notabre are the

attitudes that more physics stuclents held that physics

is mostly a bunch of formul-as, that it rs one of the

most difficult high school subjects, ancl that you have

to be good in mathematics to be good at it. Even,ohy-

sics students did not find the problem solvincr asþect

of the subject most interesting, nor were they generally

convinced that physics dears with things the averase

person needs to know" Both physics and non_phvsics

students rejected the r-ecture-demonstratr-on styre of

teaching, but physics students v/ere not so opposed as

their fellows.

Grade XIf physícs students \^/ere iess expectant

than non-physics students that Grade xrr science teachers

ought to teach for finals most of the year and that one

ought to go on fierd trips often. physics students

seemed somewhat more likety than non_physics students

to accept a remote, depersonalized style of science

teacher" ft was not estabrished if this was due to

physics instruction or was characteristic of students

who sought physics instruction" physics students
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apparently found junior high physical science experiences

en]oyaþIe, compared to the non-physics students who found

them boring" physics students were about equarly rikery

to have found junior high rife and earth science experi-
ences en¡oyable or disagreeable, while non_phvsics

students h/ere very rikery to have founcr them enjoyable.

rt was shown that there welre few differences in
attitudes between students who dropped out of physics

and those without any high schoor physics experience"

students with some experience in physics were shcwn to
have attitucres, both positive and negative¿ more strongry
developed than students who had no high school physics

experience 
"

It was shown that the attitudes of females com_

pared to males v/ere simirar with respect to physics and

junior high science experiences to that of non-physics

and physics students" There was¿ however, âÍl exception.

Females showed agreementu males disagreement with the

suggestion that physi_cs is slanted toward boys 
"

ït was shown that attitudes, however grained, mdy

affect the choice to study or not to study physics, and

that attitudes toward physics and toward junior hiqh
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school physicar sciences are general-ry negative among

non-physics students o and fairly evenly divided nega_

tive and positj-ve among physics students.

RECOMMENDATIONS

Related to the Study

rt seems evident that if the career reasons \^/ere

removed, that physics enrorrment would likery suffer a

drnn nf ahnrrJ- hal f r:^nc'i do*'i -- +l-^ .tr-; rt., ^,.^- r.i,-.: -qrurJ ur au,.JLl L ..*-- ¡ çvrf Jrqç! ¿rlv Lf ls La-]-T ly even divisron

of positive and negative attitudes toward phvsics of

physics students" rf physics is worth sustai.ninq in
.l-hc qor.nnrl:r\/ ôrrrri ¡rr'l '.mJ uu! ! ruu!urrr, Caf eef f eaSOnS need tO be

retained and reinforced, and attitudes toward. phvsics

and toward junior high physical science experience need

to be improved.

Physics teachers and others concerned about

improving physics enrollment ought to ensure that ìunj_or

Lì^1^ ^!,-,1^-L^rrr-gn sruoents know the career reasons for enrollínq in

physics at the high school level.

Physics teachers and others need to play down

the difficulty and the mathematics rerationshir¡ of

n?rrzq'i ¡c m]ra close relationshi n lrc',_¡n¡o,on ¡lramì of r¡zL)LrJÐ¿uÐê rrrs cl-ose relatl-c, vçLvvuur¡ ur¡e¡r!!ÐL!y orrd
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physics, and any biology-physics relationships, need to
be made clear to st.udents at all levels.

Physics teachers ancr others neeci to give infor-

mation to junior high school and other counsell-ors in
order that such counselrors witr be more rikery to

recommend that students take physics in high school.

This information should include the facts about the

rel-ative difficulty of physics, the revel_ of mathematical_

pov/er requrred and about the relationship of physics with
chemistry and b,íorogy- counserrors need. rrelp to combat

the myth about two sciences being needed for ,,mat.ric,,-*

though success might reduce physics enrollment.

Physics teachers and others, knowing that stu_

dents tend to berieve what they are tord about physics,

need to convince teachers and counser-lors, particurarly

in the junior high schools, that you clo not have to be

grood in mathematics to be good in physics, that physics

is not the most difficurt subject, that physics does

relate to everyday life, that physics does have varue

in general education, that physics .i s not mostly a

bunch of formulas, that it is not sranted toward boyso

and that it relates more to chemistry than biology cloes.
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curricurum deveropers and physics teachers wilr have ro

ensure that the physics programo or programs, do not all

require high mathematical power, that they not be

excessively difficutt, that they be shown to relate ro

everyday l-ife, that they do have val-ue for general_ edu-

cation, thai: they do not appear to be mainry a bunch of

formulas, that they are not sranted consciously or un-

consciously toward boys, ancl that connections with the

other sciences are explored and expl-oited.

The emphasis on verbal problem solving is

apparently unpalatabl-e to many students who either drop

out of physics or who clo not enroll- at the hiqh school-

l-evel" As long as Grade xrr physics examinations are

geared to problem solving and as long as all of a stu-

dent's final evafuation is established by the final

examination, there wilI be ê trrêqqìrrê ^rt stud.ents and

teachers to make verbar probrem solving the core of

phys ic s "

The universities" both in their facurties of

education and of arts and science, neecl to rook into

their operations to fincr and remedy the reasons whl, so

few wel-1 qualified, enthusiastic, activity-and-student-
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oriented graduates are being produced rn physics.

Developnre.t of good attitucles toward physics can hardry
be left to teachers trained largery in other disciptines.
This is especialry true at the junior high school rever,
where attitucles appear to l:e clevelopecl.

ft is hoped that the questionnaire, ,,Grade Xff
Physics: why Take rt? why Not?,' could be used in other
Alberta jurisdictions, urban and rurar, to see if the
results are generally applicable"

There is a need to examine the teaching of physics

to see if some of the student attitudes identified with
regard to physics are mythorogical or if they have their
beginnings in instructionaf sbyle"

rt might be usefur to examine the relationship

between such variables as age and I " e" to ¡¡ç development

of attitudes to see if the attitudes relace ro some

underlying variable"
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GRADE XTI PHYSICS: WHY TAKE IT? WHY NOT?

A QTJESTIONNAIRE

This questionnâire is to be used to gather information
from Gracìe xrr stuclents about their reasons for taking,or not taking, physics 30 " rt is hoped that this infor-mation wilt be herpfur in the design of physics courses.rt is also hoped it wirl herp teachers of physics inter-ested in improving the enror-rment in their subject" Theinformation is to be confidential. Fill rn the otherinformation on the ans\^/er sheet, but omit your nameo andthe name of your instructor"

The questionnaire is in two parts, A and B.

INSTRUCTIONS FOR COMPLETING PART A

Read each statement and decicle if it is true (T) orfalse (F) " If it is true (T) blacken the corresponding
space under T on the answer sheet (this space has asmarl number r ar:ove it" ) rf the statement is false (F)blacken the corresponding space under F on the answersheet (this space has a smarl number 2 above it) " rfthe statement does not apply, or you don't know. br-ackenthe corresponding space with the smal_l number 3 above iton the ansv/er sheet.

PART A

tl
¿)

J)

4\
5)

/)

el

I don't need physics for enrollment in university.
r need physics for enrollment in an rnstitute of
Technology"

I don't need physics for my further eclucation.
f need physics for my choice of career.
I've been told that physics is a subject for boys"ilve been tord that physics is a very difficult sub-

r ê.- J-

f've been told that you need to be good in mathe-
matics to be good in physics.

My junior high counsellor advised me to take phvsics
r0"
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9) My junior high counsel-lor left the choice of Grade
X science to me"

f0) My seníor high counsellor advised me to take
Physics l0 

"

1I) f've been told that chemistry goes with physics.
l-2) I've been told that chemistry goes with biology.
13) I've been told that biology goes with physics"
L4) f've been told that f need two sciences for

"matric - "
15) f have credit in physics tO"

| ï' \/^rr
f ""

L6 to

Tf rznrr
I --

tB inc

16) f
L7) r

rB) r

do not have credit in physics lO, ans\^ier questions
lB inclusive, and then go on to part B"

do have credit in physics lO, skip questions 16 to
rusive and then go on with question Lg and followinq"

needed biology so f decíded not to take physics lo"
Cidn't Lake Physics tO because I didn,t need it
for my career.
needed chemistry, so r decided not to take physics
10"

19) f had no choice, I hao to take physics lO"
20) Biology didn't appeal to me, so f book physics lO"
2L) r couldn't get biology (or chemistry) until Grade xr,

so f took physics 10"
22) r thought f needed physics for my career¡ so r took

Physics 10 "

I took Physícs 10, though I didn't need it for mrz
lAT^õr

T harza r.ror]i J-LrsurL, or am nou/ enrolled in physics 30, or
30X, or 32 "

2?ì

) ¿.\

If you do not have credit in, or are not
Physics 30, 30X, or 32u answer guestions
then go on t'o Part B"

If you do have credit or are en.rolled in
or 32, skip questions 25 anð. 26 and then
questions 27 and followinq"

enrolled in,
25 and 26, and

Physics 30, 30X"
go on with

25) I don't have room in my timetable for physics

Continued" " " "
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26) I dropped physics when the universities changed
their entrance requirements in some faculties
from six courses to five"

27) f'm takj-ng physics because f have the prerequisites"
28) I'm taking physics to fiII out my timetable"
29) I'm taking physics because my career plans are

vagiue, and I want to keep as many doors open as
possible "

GO ON TO PART B

INSTRUCTIONS FOR COMPLETING PART B

There are some statements about physics in this section"
.I'here ãrê als^ ^+-+^'*ânts about the wav science is¿rre!v q!uU ÞUlttE òLdLelttEIlLÐ ÕJJ(JLIL LrlC

taught and some about science teachers" There are also
some statements about science in junior high" You may
agree with some of the statements and you may disagree
with others " That is exactlv what vou will be asl<ed to
do"

After you have carefully read a statement, decide whether
ôr nnf \/.'nr ã.rfee With it" Tf rznrr Aã1-ãÕ deCide whethefjvq qY!vU,

\/^rr ãõrêô m-i I rllrz nr qf rnnn'l rr T€ rznrr Ä-i -=-raa ¡l¿ai zloJVU qV!çç rrrrrulJ v! ù L!ullYry. J! JUU UrùOY!sç, UçUlUL
r^zlraJ--lrar \r^ìr dì qaaroa mi I ¡ll \z ^r 

qJ-rnnnlr¡
-¿ "* 

v!

Then, find the number of that statement on the ans\^/er
qlraaJ- ¡nr! h'l ¡r-kan 1-'lra cnâ-ê -lrrz {.lrov¡¡vv 9,

1 - i f r¡r¡rr å.rrêê qÈrnnal rzI "*
2 - i f wnr ãcrrêe mì'l dl rzJ""

3 - if you cannot decide, or the statement does not
appry

A 'i f r¡nrr rli qarrrca mi 1 dl rzJ "-
5 - if you disagree strongly

E'v:mn-1 a

00" f would like to have a lot of money.
rìn'l---)---?-A-tr-VV Ê J 

- = - J -

(the person who marked this example agrees strongly with
the statement, "I would like to have a lot of money"")
Þ1oaqo rosnnnd tO eaCh Statement and bfar-kcn nnlr¡ nnol:vrr vrr¿J

space for each statement "

Continued" " " -
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30) You have to be good in mathematics to be good j-n
physics "

3f) You have to really know science to teach it well.
32) science teachers don't have to have a sense of humor"
33) A good method of teaching science ís to write notes

on the board most of the time"
34) Physics is a course that is slanted toward boys"
35) Physics is one of the most difficult hiqh school

subj ects "

36) Most of my high schor:l science courses had enouqh
experiments 

"
37) Physics deals with things that the average person

needs to know"
38) In science courses, one ought to go on field trips

often "
39) There was too much lab work in mv Grade fx science

course 
"

40) Studying internal combustion engines in Grade IX was
boring "

/tl

42
AA

Science courses ought to be mostly lectures.
Science courses ought to prepare you for your career"
Science teachers ought to remember that at one time

they didn't know any science.
44) Good science teachers are strict in class.
45) Physics is mostly a bunch of formulas.
46) Cheni-stry goes best with biology"
47) The science teacher's main job is to get the stu-

dents j-nvolved in the subject.
48) You rearn more from demonstrations the teacher does

than experi-ments you do yourself"
49) A good way to teach tight (optics) is to draw ray

diagrams.
50) Grade VIII science was a work course, compared to

English, which was a fun course.
51) Most high school science rabs seem to relate to the

course -

52) The science teacher ought to be friends with the
whole class, but not with any one person.

53) science teachers ought to be forceful and thorouqh"
54) To me, biology is more appealing than physics"
55) The most interesting part of physics is the problem

solving.
Continued" " " "
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56) The best science teachers explain things simply-
57) The study of rocks in Grade VIII was enjoyable"
58) Grade IX science seemed to be mostly "read the

chapter and make notes. "

59) I expect the science teacher to enjoy the labs as
much as f do"

60) I see a close connection between physics and my

choice of career"
6I) Grade XIf science teachers should teach for finals

most of the Year"
62) A well educated person ought to have taken physics-
63) In junior high science, the best part was doing

somethíng with equiPment.
64) The plant study made Grade Vff science interesting"
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ATTÏTUDE ]TEMS GROUPED BY ATTTTUDE OB]ECT

Physics
30) You have to be good in mathematics to be sood in

physics "
34) Physics is a course that is slanted toward boys.
35) Physics j-s one of the most difficult hiqh school

subj ects "
37) Physics deals wÍth things that the averagle person

needs to know"
45) Physics is mostly a bunch of formulas.
46) Chemistry goes best with biology"
54) To me, biology is more appealing than physics.
55) The most interesting part of physics is the prob-

lem solving"
60) I see a close connection between physics and my

choice of career.
62) A well educated person ought to have taken physics"

Science Teaching
3f) You have to realty know science to teach it well.
33) A good methocl of teaching science is to write nores

on the board most of the ti_me"
36) Most of my high school scíence courses had enouqh

experiments "
38) In science courses, one ought to go on field trips

often"
4L) Science courses ought to be mostly lectures.
42) science courses ought to prepare you for your career.
48) You learn more from demonstrations the teacher does

than experiments you do yourself"
49) A good way to teach light (optics) is to draw ray

dia-grams.
51) Most high school science labs seem to relate to the

LLJLTI Þ8.

6r) Grade XTr scíence teachers should teach for finars
most of the year"

Science Teacher
32) science teachers don't have to have a sense of humor"
43) science teachers ought to remember that at one time

they didn't know any science.
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44) Good science teachers are strict in class.
47) The science teacher's main job is to get the stu-

dents involved in the subject.
52) The science teacher ought to be friends with the

whole class, but not with any one person.
53) science teachers ought to be forcefur and thorouqh.
56) The best science teachers explain things simply.
59) r e>çect the science teacher to enjoy the labs as

much as f do"

Junior Hiqh Science
39) There was too much lab work in my Grade TX science

çvu!Ðço

40) studying internal combustion engines in Grade TX
\^/as boring"

50) Grade vrrr science was a work course, compared to
English, which was a fun course.

57) The study of rocks in Grade vfrr was enjoyabre.
58) Grade fx science seemed to be mostly "read the

chapter and make notes " "63) rn junior high science, the best part was doing
something with equipment.

64) The plant study made Grade vrr science inierestinq.
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APPENDIX E

DETATLED ANALYSIS OF RESPONSES RELATED TO
SUB_QUEST]ON II_a
SUB_QT.IESTION TI-b
SUB-QIIESTION II-c
SUB-QUEST]ON II-d

SUB-QIIESTTON f I-e, VARIABLES L6, L7, lB
SUB-QUESTION fI-e" VARIABLES 19, 20o 2Lo 22u 23
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r" Detailed AnalysJ-s of Responses Related to sub-euestion
IÏ -a

Total- clroup attitudes toward physics. Unless

otherwise stated, all ítems and percentages are shown in

Tab1e V" Greatest unanimity of attitude was shown for

Item 30, "You have to be good in mathematics to be goocl

in physics, " with Bt% agreement" This compares with

69"2% (f tem 7 u Tabl-e III) of the subiecLs .i"¡ho had been

told that "Yorì need to be good'in mathematics to lce good

in physícs." The next largest D*.r. was shown for item 46,

"Chemistry goes best with biology." This j_Lem showed

50 "9% agreement, which did not futly account for the

large Dmax, others, item 30 and item 60 for example,

shr-lrn¡incr ?ticrha- narnaøÈ nf ãñrêêmôn.t- =-zi Á; ^r^r^^-,ÞrrtJwJrrv rltgrlEr lJeruell|:dges ana ol-saqreement 
"

The hígh percentage of "don't l{nov/" responses for j_tem

46, 35"O%, may account for the differences" Item 12,

"I've been told that chemistry goes best with biologyu"

harl 
^i 

\"A ãafrêêmêïìf- \/crrz far^¡ qrr-hìanJ-q ân- ê¡ro¡ì .t-nrror/e luvv oqpJçLLÐ ePPçq!çu L(J

disagree with what they have been told about the refa-

tionship of chemi stry and biology"

Item 60, "I see a close connection between ¡chvsics

anrl mr¡ r-hn'i ¡o of r-¡rear " ?r:d J_lro l¡i alroc+ l-.i..^v! u q! uEr s Lluv- Ç¡ls r!!vrrç Þ L rrcjg cl L_L vc
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response, with 38"6% strongly disagreeing, L4"B%

mildly disagreeing, and only a total of 28% agreement.

This could be compared with the positive response to

item 4, "f need physics for my choice of career," of

3L"O%" This may be al-so compared to the response to

item 24 (Tabte III), where it was shown that 46"3% of the

subjects had credit in, or \^/ere enrolled in, Grade XII

physi-cs" Few physics students take the subject for

reasons not attributable to career needs" Item 62" "A

well- educated person ought to have taken physics,,, and

item 34, "Physics is a course that is slanted toward

boys, " have the distinction of having the lowest eo¿*ns

in this attitude object group. More students di_sagree

(47"3%)o or don't know (20"7%) for item 62 than agree

(3L"7%). This item also produced 13 of the pairs of

groups having significant differences at the "Ol level

in Table XIV (Appendix D) " The percentage of agreement

with item 34 was 50"3, and this item showed a siqnifi-

cant difference at the "01- level for choices of qirls

vs" boys" This agreement of 50"3% compared with item

5, Table IIf, where only 23"5% of the respondents had

been told that physics was a subject for boys"
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Item 35" "Physics is one of the most difficult

high school subjects, " showed 53"5% agreement compared

to item 6, Table fII, in which 67 "7% of the respondents

hacl been told that physics is a very difficult subject"

"Physics is mostly a bunch of formulas,', item 45, showed

47 "4% agreement, with a substantial percentage, 28, who

refused to commit themselves" Table XIV, Appendix D,

shows that at least l0 pairs of groups differed signi-

ficantly in their response to this statement. For

item 54, "To me biology ì-s more appealing than physics,,'

4L"B% strongly agreed, ptus Ll-"6% who agreed mildly,

and only 28"O% disagreed" This may be compared to the

46"3% (íLem 24, Table f II) of the population who v/ere

enrol-led in or had credit in Grade XII physics. Appar-

ently many students, even though enrolled ín physics,

found biology preferable" Item 55, ',The most j-nterestinq

part of physics ís the problem solvingi,', showed 35"9%

(highest in thís attitude object group) who didn,t know,

the remainder being divided 26"9% agreeing and 36"6%

disagreeing" This item (55) shows ll pairs of g.roups

who differ si.gnificantly (at this "01 tevel) in their

responses (rable xIV, Appendix D) "
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Item 37, ,'physicg deals with things the average

person needs to know, " shows 33% agreement, 45% dis_

agrreement, and 13 pairs of groups differing signifi_

cantly (at the "Ol level) in their responses (Table

XIV, Appendix D) "

Total- rou attitudes toward science teachin

unress otherwise stated" arr items and percenrages

refer to Table v" As previousry stated, the averaqe

Dma* for this attitude object group \Àias found to be

the highest for the four grouif,s" This can be inter-

preted to mean that greater unanimity of opinion can be

e><pected- toward these attitucre statements" The highest

Qnax ("5L4) for all the 35 statements of this attitude

portion of the questionnaire was found for item 3l_.

"You have to rearry know science to teach i t werr" ,,

Of the respondents, 7L"4% agreed strongly, and L6.5%

agreed- mí1dly with onry 7 "B% expressing disagreement.

rt would seem that stud-ents expect teachers of sci ence

to be well grounded in their subject matrer" Next

highest Dmax ("377) in thís g'rouïr was r.or item 51,

"Most high schoor science labs seem to relate to the

course, " with 77"7% of the respond_ents ex"pressínq
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agreement" Items 31 and 51 showed no siqnificant dif*

ferences (at the .0I level) between any of the 32 groups

identified (Table XIV, Appendix D) " Lowest Dmax,s were

for item 49 (":-.25), "A good way to teach optics is to

draw ray diagrams " and item 61 ( " l_69 ) , ,'Grade XII

science teachers should teach for finals most of the

year" " Agreement with :_tem 49 amou-nted to 32"7%, dis-

agreement 27"5%, and a ver)¡ håg.h 39"B% didn,t knov¡, As

could be e>çected, Lhree par rs of g:cou_ps dif fered sig-

nificantly at the "01 level cn this iLem (Talcte XIV) "

Responses to item 6l were 56"9% agreement, 3L"6% dísagree*

ment - anrJ 3 nairs nf rrr¿-,rrnq rli-Ffa-r=r-l cì o- .; €i^--f 1,, /-.rrLUrrL, qrru J ys!! y!vuIJÞ --JnJ- i-l CAn.t.'ly (A.{J.

"01 level) in theír responses (faJ:ie XIV) " Si><ty-five

point six percent of studenl-s re-i er-Èed v'riting notes on

the board as a good method of Leaching science (item 33)"

rt is interesting to speculate why B% of the respondents

agreed strongly with this st.aLement" Students also

rejected even more strongly t'he lecture mel_hod of

instruction (item 41) with 73"3% clisag.reeing with the

statement" Though 62"5% of the respondents oisagreed

that you learn more from demonstrations i_he teacher does

than from experiments you do you_::self, æ- su-rprising ZB%
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of the subjects agreed (item 48) " In item 38, ',In

science courses, one ought to go on field trips often, "

66"9% of the students agreed. rtem 42, "science courses

ought to prepare you for your career," received. 68.L%

agreement" "Most of my hígh school science courses

harl enough experiments"', item 36, drew 59.% of agree-

ment "

IU LAI attitudes toward science teachers.

Th'i s .rrôìr1ì ¡f aJ-l-i .|_ rrrla a'l^rinn¡af,lrÐ grLJLlP Ur vuJEuL rcs}J(JrrÞes had an average

4nax ("248) that was second highest of the four, indi-

cating considerable unanimity of opinion. This was

confirmed by the low number of significantly different

groups revealed by Table XIV, Appendix D"

Item 47, "The scíence teacher's main iob is to

get students invol-ved in the subject, " had 42% strongly

agree, 36"7% míldly ag'ree, and only rL"B% disagreement.

Equally strong concurrence (47 "2% + 32"4%) v/as found

with item 56, "The best science teachers explain things

sinply" " Next in frequency of positive -response \^/as

item 52, "The science teacher ought to be friends with

the whole class, but not with any one persoh, " with 38"2%
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of the subjects agreeing strongly, 32"O/" agreeing mildly,

only L3.L% disagreeing" Strong agireement was registered

for ftem 43, "Science teachers ought to remember that at

one time they didn't know any science," with 36"7% and

26.5% agree responses" Least unanimíty \^/as shown for

item 53, "Science teachers ought to be forcefuf and

thorough," with 52/" agreement, 32"8% disagreement" This

\^/as general, though, with no groups differing signifi-

cantly in strength of agireement (Table XIV). More

students disagreed (53"7%) that "Good science teachers

are strict in class" than agreed (29"3%) (item 44)"

It is interesting to speculate what it might mean

to approve of teachers being forceful and thorough, but

to dísapprove of them being strict" Sixty point nine

percent of the respondents disagree that "science

teachers don't have to have a sense of humor" (item

32), while 5O"3% agree that they expect the science

teacher to enjoy the labs as much as they do (item 59) "

More subjects did not know (26"4%) how they reacted to

item 59, than to any other item in this attitude object

v! vuv o
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Total qroup attitudes toward ìunior hiqh gchool

science experiences. This group of attitude object

responses showed least unanimíty of opínion overall,

though some individual items had high unanimity" The

Dmax average was "L69" The high number of signífi-

cantly different groups (except for items 58 and 63)

confirm this (ta¡le XIV) " This attitude object group

showed most uniformly large "don't know" responses" One

explanation would be that memory of junior high school

experì-ences has dimmed for many students"

Item 58, "Grade IX science seemed to be mostly

'read bhe chapter and make notes,o" with "066, had the

uistinction of having the lowest D*u.* of any of the 35

items" vüith item 3l it shared the distinction of

revealing no significantly different groups at eíther

the .05 or the "01 level (Table XIV) e 46"6% of respon-

dents agreed with the statement and 34"4% disagreed"

Item 39, "There was too much lab work in my Grade IX

science course, " elicited strongest negative response

in this attitude object group, 7L"4% disagreement"

Greatest percentage of agreement responses was to item

63 (62"L%), "In junior high science, the best part was
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Item 50, "Grade VTTI

scl-ence \ivas a work course, compared to English, which

\^¡as a fun course,r' drew 42.5% negative response, com-

pared to 20"4% positive response" This appeared to be

a uniformly distributed feeling--there \^/ere no signifi-

cant differences between groups at the "ol revel (rabre

XIV) " A slightly higher percentage (35"5%) of the

respondents found the study of rocks in Grade vrrr enjoy-

able (ítem 57) than found it disagreeabte (26"5) " Thirty-

seven point seven percent, the largest number in this

attitude object group, reported no opinion. perhaps

they could not remember. rs rock study most forgettabre?

"Studying internal combustion engines in Grade fX was

boring, " (item 40) had the second lowest Dmax in this

group, with 35"2% agreement and 49"8% disagreement" ït

also had the largest number of significant differences

between groups, 10 (Table XIV). Item 64, "The plant

study made Grade vrr science interesting, " an item that

will be returned to later in the study, called forth

46"6% agreemenL, 26"8% disagreement, and also had a

large number of significantly different groups (B) as

shown in Table XIV"
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Detailed Analysis of Responses Related to sub-
-L l- -0que-s!¿-eJt

?\ttitu.des toward physics" All groups responding

"yes" to needing physics for further education or career

showe,l a lower percentagie agreeing with itern 54, "To me

l^ì^1^-.,, ì^ *^rê ãïìlrêÂlincr j-L-'^ '^1---^j.--,'than thOSeJ/ L(J-I U(-:j y IÞ LLtUrs qlrpEc!¿119 LllcL-t.t .pIJ.) >IUì:,

groups responding "r'ìo" " For example, witlr reference to

,-rr.i 11.-¡ ^ A +u^^^ ".1-^ -^-^^d J-lra{_ È-lrar¡ noaderJ nhi¡s jcsvúIId--f,'-i_c +¿ LtrLJÞE wtt(J e9!çç-_. ____J -_usqçu ]Jt!yÐ+uÐ

for their choice of career, 35 "2/" agreed- Lhat biology

appealed more to them than physics" Of tnose who responded

that they did not need physics for their choì ce of career,

64"2% agreed that biology appealed rnore than physics"

Not surprisíngLy, all groups respondíng "yes" to need

for physics for career or further education showed a

higher percentage of agreement with item 60, "I see a

close connection between physics and. my career, I' than

those responding "no"" AII four groups responding "yes"

to need for physics showed ¿ þi gher percentage of

agreement with item 62, "A well educated person ought

to have t.aken physics, " than those responding "1'ro" to

need for physics" However, none of the giroups, either

needing or not needing physics, showed as much as 50%
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agreement with item 62" rtem 37, "physics deals with
fh'i nnq J-}ra rrL!¡rrryù Lrrs crvêrdgê person needs to know, " showed arl

four groups who needed physics for career or further

education showing a higher percentage of agreement than

those not needing physics; but as with ít.em 62, no group

exceeded 5o/" agreement wi-th item 37. Ttem 35, ,'physics

is one of the most difficult high school subjects,,, drew

a greater percentage of agreement from those who did

not need physics than from those who needed it" How-

ever, all groups showed agreement rather than disaqree_

ment with this item"

For item 55" "The most interesting part of physics

is the problem sol_virg, " it appears that if a group

needed physics for further education or career they

showed a higher percentage agreeing (and r-ower percenrage

not knowíng) than those not needing physics. Arl groups

showed higher percentage disagreeing with item 55"

Item 45, "physics is mostly a bunch of formulas,,,

drew differing percentage distributions for varíables I

and 3" Tt is notable that those needjn.' physics for

further education and career showed 55"7% and 53.2%

agreement, and L2% and Lr"2% "don't knor,rr, " v¿hile those
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not needing physics showecl 45"0% and 44"0% agreement,

but 29"6% and 38"2% "clon't kno¡¡/.,,

Not unexpectedly, those students needing physics

did not show as high a percentage agreeing with ítem 46,

"chemistry goes best with biologiy" " as those not need-

ina nh-to-i-- mÌ-^ €-i^,--^^rrtg prryslcS. ¿1rç rryLrreÞ Were 43-3% and 44"5% agree_

ment with item 46, for those needing physics, 57.6%

and 55"4% agreement for those not needing physics.

Attitudes toward screrrge tçèching" signif-icantfy

differing- percentage distributions of responses in items

related to attitudes to science teaching were two in

numbero to items 38 and 4Bo and only showed for variabre

3" The group needing physics for their further education

showed a lower percentage of responses agreeing-with ítem

38, 59"6% ("rn science courses, one ought to go on field

trips often"), than those not needing physics, 7L.5%.

This will be discussed further in the analysis of

variable 24b" The group needing physics for their

further education shoved a lower percentage of responses

disagreeing with item 48, 59.g%, "you learn moïe from

demonstrations the teacher does than experíments you do
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yourself, " than those not needing physics, 65 "2%"

Attitucles tov/ard science teachers Significantly

differing percentage distributions of response in items

related to attitudes toward science teachers \,ì/ere two

in number, items 430 560 and only showed for variable I.

The group not needing physics for enrollment in univer-

sitlz showed a slightly higher percentage of responses

agreeing with item 43" 66"6%, "science teachers ought

to remember that at one time they didn't know any

science," than those needing physics, 56"7%" The group

not needing physics showed a very slightty higher per-

centag-e of responses u 80"5%, agreeing with item 56,

"The best science teachers explain things simply" than

those needing physics, 78"2%"

Attitudes toward iunior high school science

experiences, Sígnificantly differing percentage distri-

butions of responses in items related to attítudes

toward junior high school science experiences v/ere

three in number, items 40, 64 and 39 " Item 40 drew

differing percentage distributions from variables l, 3

and 4" The group not needing physics generalll; showed
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a higher percenLage of responses agreeing with item 40,

"sl_ rrrJr.¡'i ncr i nj-ernal combustiou engines in Grade IX wasv ue\rj +r1ì,

hr¡rinrr " j-han those not. The percentage distributions
, çfr\lrr

from variable 3 are illuminating. For those not needing

r-rhrzs i r--s . 41 ^ n"A ãcrree with item 40 , 44 " 0% dis agree, andyr¡jrrerr -Løv/a

for those needing physics 24"3% agree with item 40, and

60"6% disagree" The group not needíng physics tended to

-'t-^,., - È'i ^'L¿r norr-en]_ aoê of j-lroqe ã.f rêêi no wi th item 64,blI(JW d lIJ9llsr Irçr!çf1LqYç vr

"Tlre nl anf sf rrdrz made Grade Vf interestitgo " whilerf re y!qr¡u v ee\jJ

+L^-n -a¿Àin¡r nhr¡cì¡q J_andqfl lg shOw a lOwer perCentaqeLll\r>g lIsçuIlrY I/f¡yr¿eÐ surru\

of agreement" The group needing physícs for enrollment

in an Institute of Technology showed a lower percentage

x; -:^raaj -a +\at there was too much laboratory \^/ork inLr-L Þ A9 ! çç rrlY Lr

their Grade IX science course, 64"6%, than those not,

70 "7%"

Þtailed Analysis of Responses Related to Sub-
drrôqÈl 

^n 
I l a\vsve ulv¡¡ r+e

Attitudes towarcl PhYsics " Those responding "Yes"

'{-n it-em 6- r¡ari ahle 6. "T'\/e been told that physics isUV lUUlLl V, vf

a very difficult subject, " had a higher percentage agree-

ing with items 34, 350 45 and 54 than those responding,

"no" to item 6. The group who responded "yes" to item 5
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"I've been told that physics is a subject for boys,,'

arso showed a higher percentage who agreed with item 34,

than those who said "no. " The group who responded ,'yes',

to item 7, "fove been told that you have to be good in

mathematj-cs to be good i-n physics," also showecl a

higher percentage who ag,reed with items 35 and 45 than

did those who responded "no" to item 7"

For item 34, "physics is a course that is slanted

toward boys, " 7L"O% of the group responding "yes', to

item 5 agreed with item 34, 43"6% of those responding

"no" to item 5 agreed with item 34" The percentage of

subjects agreeing wíth item 34, who responded ',yes,,

or "no" to item 6, \^/ere 54"7% and, 43"2%, respectively.

Sixty-three point one percent of the subjects who

responded "yes" to item 6 agreed with item 35, ',physics

is one of the most difficult high school subjects, " only

33"2% of those who responded ',no', to item 6 ag:reed with

item 35" The corresponding percentages for those sub-

jects responding "yes,' or "no" to item 7 were 38.9% and

40"4%" Item 45, "Physics is mostly a bunch of formulas,"

drew 49"o% ot ag'reement from the group who had been told

that physics is a difficult subject (item 6) and sL"S%
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agreement from those tclri that you have to be glood in

matlrematics to be gooo in physic,s (itetri 7) - The per-

centages of agreement for those responding "n(J" to

items 6 and 7 were 44"4% and 49 "O/" respectively" .sixty

percent of those responding "yes" to item 6 agreed that

biology was more appealing than physics (item 54) with

j'7 6"/^ of acrreement from those sawincr rtr.rorr to item 6"lv vL

cìvr¡¡ narnan]- of slrbier-ts rvho had been told that chemis-ruvJUUUr v

l-r¡¡ naac r.rì{-'h ]rjn'lnn¡, /I¡¡a-il +^ .:+^'- ta\ 
=araarl _.ri1_'l-,L!J vvçÐ wlL¡r ululuyy \ yeJ L\J rLeIt[ J_z) og!çEu wJLtl

item 54" Forty-five point nine percent of subjects

res¡ronding "rìo" to item l-2 agreed with item 54"

Subjects responding "yes" to item 6 showed a

lower percentage of agreement with items 37, 55, 60 and

62 than did the subjects responding "no" to item 6"

T#am ?'i 'rDhrrgigg deaIS Witn thìncrs ther Lsrrr Jt t rrrysl-(Js qeal-s \^/l-Ï--- avefage pef SOn

needs to know," brought agreement from 28"3% of sub-

jects answering' "yes" to item 6 and from 43"2% of

subjects answering "no" to item 6"

Item 55, "The most interesting part of physics

is the problem solving:, " elicited 23% agreement from

subjects who had been tol-d physícs was a very diffi-

cult suhject ("yes" item 6), and 35"6% agreement from
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those who had not l¡een so t'old ("no" item 6) " It

would seem that if you have not been totd that physics

is difficult you are more likely to enjoy the problem

solving" Almost the same percentage, 26.5/", 26"4%, of

those who had or had not been told that chemistrv cíoes

with physics ("yes," "no" item 1I) agreed with item 55"

However, 44"2% of those who had been told that chemistrv

goes with physics ("yes" item fl) disagreed with item

55, as compared with 32"L% of those who responded "no"

to item 11"

"f see a close connectÍon between physics and my

choice of career" (item 60) called forth agreement from

only 22"2% of those subjects who responded "yes" to item

6 " Forty-one point two

treen i- nl d nhrzg jgg is a

with item 60"

Item 62, "A weII

taken physics, " brought

percent of those who had not

\zêr\/ rlì ffinrrlÈ crr.l- ìa¡È ¡araaÄve!J urr!¿Lq!L ÐuuJçuL qYrçEu

educated person ought to have

?g 2"4 âarrêêmênf- f rnm qrrhi Õ^tS
/a43LuqlJçg

^ 
¡nri ?'/'l,a/^ >¡raaman'l- Frav o lv q,9L ssrrrsl.lL rr Umresponding "yes" to item

those responding "no. "

ft would seem that if vou have been told that

physics is a very difficult subject you are more likety
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to feel that it has l-ittle place in qeneral education"

ThiftV-SeVen ¡nin-t- qê\rên ^efcent Of thOSe sllh-ìer-1- s rnzhq

had been told chemistry goes with physics ("yes" item

fl) agreed with ítem 62" compared to 26"5%wno agreed

w'i th i|'em 6?. who resnnndorl "no" to item 11.

Not surprisingly, BB "L% c:f those who had been

told that you have to be good in mathematics to be good

in physics ("yes" item 7) agreed with item 30, "You

harze i- o he crnOd in mathematir-s to he crnnÄ ì^ ^l^.,-;^^ r¡rrrqLrrçrrrqL!Lù Lv vç yvvu rtr }J¡¡yoruÐ,

and so did 65"4% of those who had not been so told

¡f iln^il i .l-om 7l.1.

Again it should not surprise that 69 -6% of those

subjects who had been told that chemistry gioes with

biology ("yes" item L2) agreed with item 46, "Chemistry

goes best with biology, " but only 30 "B% of those

responding "no" to item L2 agireed with item 46"

Atti-tudes toward science teachers" Onlv variable

13, "I've been told that biology goes with physics,"

produced a significant difference in the percentages

of subjects responding to an item related to the science

teachero íXem 320 "science teachers don't have to have a
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sense of humor" " From the very small group, 54 subjects

--Table XIII, Appendix, who had been told that biology

goes with physics ("yes" to item 13), 37/" agreed with

item 32, compared with LB.B% agreement from the much

larger group (750 subjects, Table XIII Appendix) who

said " nc" to item 13. It is interestrng to specular-e

why those sLu,lents wlio ha-¡e t,een told that physics goes

v¡ìth l-rinIôrr\¡ Sht)uld also be môrr= readv fn ar-r-enf ¡

humorfess science teacher" Maybe it's the group report-

ing that they were told that ohysics gfoes wit.h biol-ogy

who have the sense of humorj

Attitudes toward iunior hiqh school science

experiences " ftems 40 and 64 drew differing percentages

of agreement from the groups "yes" or "no" of variable

6 o and item 40 also produced differing percentages of

agreement from the groups responding "yes" or "no" to

variable 13" The percentages of subjects who had or had

not been told that physics is a difficult subject, "yes"

"rìo" to item 6, who agreed with item 40, "studying

internal combustion engines in Grade IX was boring, "

v/as 39"7% and 26"4% respectively" Forty-four point four

percent. of the subjects who had been told that biology
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goes with physics, "yes" to item 13, agreed with item

40, contparecì to 34-6% of agreentent from those answering

"no" to itenL t3"

FinaLly, 50.9% of subjects responding "yes" to

item 6 agreecl with item 64 ( "The plant study made Grade

VII science interesting") while 38"4% of those respond-

i nn 'rrr^r, rn i J-em 6 aor, e¡d with item 64"¿1IY riv LV r LUrùr V *Y

4" Detaileci Analysis of Responses Refated to Sub-
glrestion Ifd

Attitudes toward physics " Forty-five point two

percent of subjects who reported that they had breen

advised by their high school counsellor to take Physics

IO, "yes" item lO, showed agreement with item 37,

rrÞhrzq'i os dcal s --'i !1^ !1^': *-^ 1-ha .ã\zêrâcre rrerson needs torlryÞruÐ uçqrÞ wILII LlrIIIyù Lrrç qvç!qYç l/

know," as compared with 29"3%who agreed having

responded "no" to item 10. Sixty-one point one percent

of subjects who reported that their junior high coun-

sellor had advised them to take Physics I0, "yes" to

ìtom R acrreed rL^! *L--^': ^^ i s mnsj-lw a bunch of formu-JLçlrl O, qY!Eç!.1 Llr.ctL PJlyÞ!UÐ fÞ rttuÐL!J q

las, item 45, whil-e only 43"O% of those not so advised,

"no" to item B, agreed with item 45" Does experience
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with physics convince students that it is "mostly a

bunch of formulas"? This question will be considered

again in the analysis of variable 24b" Those respond-

ing "yes" to item B showed 34"0% wlno agreed with item

55, "The most interesting part of physics is the prob-

lem solvirg, " compared to 24"O% agreement from those

who responded "no" to item B" Thirty-nine point nine

percent of those responding "yes" to ítem B agreed

that a well educated person ought to have taken physics

(item 62) compared to 27 "O% of those responding "no" to

item B"

Attitudes towards science teaching" T\¡¡enty-five

point four percent of subjects who reported that choice

of Grade X science had been left up to them by their

junior high counsellor ("yes" to item 9) agireed that

you learn more from demonstrations the teacher does than

from e><periments you do yourself (item 48), compared

35"I% of ag'reement from those reportíng 'tt1o'r to item

Students who were given decision responsibil_ities by

thei r counsellor in junior high seem to be more likely

to want to find out for themselves in later science

experiences.

to

IO
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Attitudes toward the science teacher Of the

subjects who respondecì "yes" to item B, 37"3% agreed

that they expect the science teacher to enjoy the labs

as much as they do (item 49), compared to 55"2%who

agreed with íLem 49 o who said their junior high counsel-

1or had not advised them to take Physics 10 ("nc)" to

it--em B) " This will be referred to again in considera-

tion of responses to item 24b"

5" Detail-ed Analysis of Responses Related to Sub-
guestion IIe, Variables 16, L7, I3

Sì w.l- rz-f irza norr.an'l- af J-ho crnrrn r^zlrn roqnnnrlaávvrfv !9ÐyvflvEs

"yes" tc item 16, "f needed biology, so I decided not to

take Physics I0, " agreed that "Chemistry goes best with

biology, " item 46, compared wíth 42"2% agreement of the

group who responded "no" to item 16" This compared

with the agree percentages of responses of those who

needed or did not need chemistry ("yes" item IB o or "rì.o"

item lB) of 67 "O% and 4L"6/", respectively" A percentage

of 92"4% of subjects who responded "yes" to i tem 16

agreed that biology was more appealing to them than

physics, ítem 54, compared to 67 "9% of those responding

"no" to item 16" That is, 67 "9% of those who did not
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+rl-a ^Ì.-,ci¡c and dicl nOt do So because they neededLC¿rlC lJlly ù !ç Ð r G¡lu u!Lt arv L

chemistry, agreeC that biology was more appealing than

physics "

The only pair of groups of the 32 who significantJ-y

differecl in response to item 33, "A 9ooc1 method of teach-

ing scj_ence is to write notes on the board most of the

time, " lvere those responding- "yes" and "no" to item lB,

"I needed chemístry so I decíded not to take Physics 10""

The respective percentagie agreements with ítem 33 were

40"2% and, 20"5%- !r/hy should twice as high a percentage

of students who dropped physics in order to take chemrs-

try be accepting to a note-writing style of instructionu

compared to those that dropped physics for some other

reason? This same group who responded "yes" to ítem lB

had 7O "L% of agfreement with item 61, "Grade XII scíence

teachers should teach for finals most of the year,"

compared to 6I"5% of those who responded "no" to item lB"

Fifty-seven point one percent of those respond-ing

"yes" to item 16, "I needed biology, so I decided not to

+ -l,^ lltrtza ì ne I n 'r acrreed v¡i.th ì tem 40 , " Studying intef -Ldrlg ¡IIJÞ¿çÐ LV ! qY!uus vv¿

nal combustion eng'ínes in Grade IX was boring, " compared

with 37"7%who responded "no" to item 16"
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no choice, I had to take Physics 10, " as compared to

those \,vho responded "no" to item L9u agreed 60"1% and

53"9% \^/ith item 35, "Physics is one of the most diffi-

cult high school subjects." Those who responded "yes"

to item 19 showed 53"5% agreement with item 54, "Biology

i s mÕre â¡.¡¡.¡ea I i na J-h:n nlrrzc i ¡c rr ¡nmna-od tO 40 "2%!rrv!u qyyuqr¿¡rY

agreement from those who responded "no" to item 19"
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as compared to those who responded "no," showed 30"3%

and 63"L% agreement with item 46, "Chemistry goes best

with biology" " The percentages were L7 "9% and 5g"B%

for agreement with item 54, "To me, biology ís more

appealing than physics. " T\øo explanations suggest them-

selves why there is even L7 "9% agreement, one, either

unwitting or deliberate falsification of response, tv/o,

a changeover in attitude between Grade X and Grade XII"

Subjects who responded "yes" to item 20 showed 43.2%

agreement with item 60, "I see a close connection
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between physics and my choice of career, " as compared

to 32.3% agreement by those who had responded "no" to

item 19. Those who responded "yes" to item 20 showed

53"4% agreement with ítem 38, "In science courses, one

ought to go on field trips of ten, " comparecl to 69 "9%

agireement for those who responded "no" to item 20" per-

haps those responding "yes" to item 20 saw fewer oppor-

tunities to relate field trips to physics than t_o

biology" Fifty-t.hree point four percent of those who

responded "yes" to item 20 agreed with item 59, ',I

e>çect the science teacher to enjoy the labs as much as

I do, " compared to 40 "7% agireement \,,i ith item 59 of those

who responded "no" to item 20.

Subjects who responded "yes" to item 21, "I

couldn't get biology or chemistry until Grade XI, so I

took Physics I0," showed 67"L% agreement with item 46,

"Chemistry goes best with biology, " compared to 47 "6%

agreement from subjects who responded "rìo" to item 21"

Responses to item 54, "To me, biology is more appealing

than physicso " v/ere 73.6% and 37 "5% agreemento respec-

tively" Responses to item 60, "I see a close connection

between physics and my choice of career,', \^/ere L6"5%
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and 39"C% agreement respectively" Responses were 55"O%

and 36-6% respectively to item 64, "The plant study

made Grade VII science interestinq" "

Responses to items 22 and 23 will be considered

together" ftem 22 reads "I thought I needed Physics l0

for my career, so I took Physics 10" and item 23 reads

"f took Physics 10, though I didn't need it for my

career. rr One coul-d expect that the response patterns

would be mirror images--that is those responding "yes"

Lo 22 ought to respond "no" to 23" fn the case of

responses to items 27, 54, 60 and 62, which appear as

cianifin:nf-ì rz rlìffaran-l- n>irc nf nar¡anÈ¡na rêqnñnqêq

under both vari-abIes, this is substantially true"

However, one item, 55, appears in the distributions of

variable 22 buL not in those of variable 23" The reverse

is true for the distributions of item 46--íL appears

under variable 23 but not under variable 22" Forty-

nine poínt four percent of those responding "yes" to

:.tem 22 agreed with item 37, "Physics deals with things

the average person needs to know, " compared to 30 "2%

agreeing who responded "no" to ítem 22" Corresponding

percentages of agreement to item 54" "To me biology is
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more appeal-ing than physics, " v/ere 33-7% and 53"L%"

For item 60, "I see a close connection between physics

and my career, " the percentages v/ere 51"3% and L9.9%"

The low percentage of subjects o 5I"3/", who agreed that

they sav/ a close connection between physics and their

career, who all took Physics t0 because they thought

they needed it for their career, may be accounted for

1-¡¡ ¡È:h^^ ì- õarêãT nl=na 
^\zêr 
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Forty-nine point one percent of subjects who said

"yes" to iLem 22 agreed with j-tem 62, "A well educated

person ought to have taken physics, " compared to 28"4%

of subjects who responded "no" to ítem 22" Forty-three

point four percent of subjects who said "yes" to item

22 agreed with item 55, "The most interesting part of

physics is the problem solvi^g," compared to the 29"5%

of those who said "no" to Ltem 22" Fifty-eight point

seven percent of those responding "yes" to item 23 agreed

wíth iLem 46, "Chemistry goes best with biology, " com-

pared to 45"2% of those who said "no" to item 23"


