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ABSTRACT

The purpose of this sludy hras t,o identify factors relalj_ng to

female enrollmenl in high school physics courses, and fo develop a

practical rationale for encouraging fenale enrollment"

TJ¡a <,,1-.-ianfe ^f +hô a-|-r,Är-'Vere female StUdentS enfolled in ora.rJesf r¡v uqvLt v vrr@rv uv4uvfluu v1r¿ v¿!çq rtf órsqvu

eleven and twelve al Sisler High School, in Winnipeg" The sample

nnnsi cf.prì nf I Á/, oi rl q . 
^1' 

r^rêrê ênr^l I ad 'i n nhrrqi nq cnrì I ô.i. -^,.LuirÐrÐ L,çu u.i. ru+ Brf rÐ, uv wçl I -.r_ _.. r__J *..* r-ry ,,Jf e

Three questionnalres r¡rere adrlinistered t,o the girls, in order to

deterrnine their reasons for enrolling or not enrolling in physics, A

forirf.h aresl-,'i ônnAif e WAS Sent g¡rf. f.n l-.hp oi r.l s I or-i d¡nep nnrrnsel-]g¡g

in the Winnipeg School Division fiL, Lo assess their attitudes toward

nhr¡qi n<
vrr-/ v+vv .

An analysis of the questionnaire results indicated that a majority

Of lhe oi f l S Sâ.i ^ 
+hôr. Ái 

^ 
ñ^+ -aad tlra ^^rrrêô cn tJrar¡ Ái Ä nn* enfOlluf fv uv(4 ev, uv urrvJ qlq rlvu

-"* '"'+ r/t^.^-- ^+^f arl *l¡ar" *l¡n,,æl¡* nhvs-ies woli'lri he too difficUll" Af,rl r u¿ l"@1rJ Ð u4uEu u]lçJ ulIUqËtru

sm¡llar- nrimlrcr.oave a laCk Of inlefeSt in the SUhient. ¡s f.hcir- r.5ave a IacK oI l-nteresl rn Lne su-.j--- *- -eason;

while some said they did not enroll because they were unfaniliar with

the course conlent,

The study then attempted lo identify bhe underlying reaons for

female underenrollment, It was concluded that when it comes to

makincr rìôllrse or Ca1"ee1. SeleCtio-c o'ìrlq rna +¡e V-j-CtimS Of SeX, 5¿r

stereotypinq. The reasons fenales do nol perceive physics as being

of value to them is that they have relafiveþ low aspirations for the

future. Female students also lack self-confidence in the areas of

nathematics and the physical sciences,

l_v



As a result of fhe study, a ralionale for encouraging feinale

enrollment was developed. Girls should be made to feel that physics

is of value to lhem, The study points oul that this could be accomp-

I i shed hv t,rv-ì no to raise lheir eâ.reer ¡.sni r.¡f,-ì ons hc¡¡nnd t.hevvJ vrrq urrv

ster.eof,wnes of nrof eSSi-OnS Such ¡ s nlrr.si no ¡nd f.e¡ ehi rro - TheI f IV

exaggerated difficulty of physi-cs should be de-emphasized. A

n,rr.''l-ì n øa1 ¡f i nnc nr6Érrâ,1pe Sholll d be Undeftaken f,o exnl a-ì n nhrrsi çgv v vrìJlcar r Pr rJ Ð !

lo all students" Lastly, a better rapport between the physics

and guidance departments should be developed,
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Chapfer I

Introduclion

Statement of lhe Problem and Imporfance of the Study

Thc nrrrnose ^f +}1i ê ê+,,^-" i c l-.n idcnt.i frr f.1gf6¡S Which fel_atetJ Lc

lo female enrollment in high school physics courses and to develop

e nr¡et,i cel r¡t,i.onale for encouraginp' female enrolLlenf 
"

Fernales have never enrolled in physics courses to the same

deqree lhat males have, and il seems that within the last ten

years, as universilies ease thei-r entrance requirements, fhe niale

to remale ratio is increasing. Mosl high school physics classes

have a disproportionate number of males as compared lo females"

It is nol uncornmon to find physics classes consisting of boys

only. This state of affairs is certainly a source for concern.

If rsmal.s account for fifty-one percenl of the population il is

logical to assume that any academ|c course of study, such as

nhr¡si cs shorlrl L^--^ t -'rmber of males and females enrolled"yrl.yÐruÐ, Ðrrv4ru llovç GrI çqq4I rlu

T¡Ilrrr f hon rin qn f pr^r oi rl q r q .ômnr ncd l-.n l¡nr¡q ccl ent. nhr¡qi nq?||Jl¿|ulJvfr'vv.Jv'"y''.)

The silualion is alarming, Physics is the most basic and

encompassinq of all the sciences. In a sophisticated and

t,eehnoloc¡'ic¡l :cre- i+. is imnorf.:nt. f.h:f, : m¡ior''ìf.r¡ nf i.hp!vs! s5v, ¿rrrlJvf ualru urfau a rreJvr luJ

nnnrrl¡f.inn l¡o ar¡nnqpd l.n .qnd ennnrrr¡oad f.o nrtr.qrre *.hp ei.rldrryvPqlsurv uvu uv, øi¿u vf rvvu ur¡v u uqqJ

nf nh-¡si ¡s Snme knowledcte 6f ¡hrrsi r.s i s f¡nd¡.mental to under-

standinq and coping wifh such vital societal issues as space

avnl nnql-i nn anr¡i nnnmanl-¡ I nn'l I rrt i nn nrrnl c.qr r¡rêâlrôrlz'l¡ nnd l-.heu^plvf qvlvtlt ulf vrt lJvrlqulvir, J, srrs vr¡v



enerqy crisis" Yet, there has been a general decline in physics

enrolLmenl' This decline must be reversed. If female enrollment

could be broughl up to a par with the male enrorlment in physics

courses, lhe lotal number of sludents serecting physics would. be

greatl;r increased, rn some schools, the enrollment would almost

double, since their physics classes nohr are almost enti_rely male.

rn order to combat lhe trend away from physics, and to develop a

rationale for encouraging girrs to sel-ect the course, it is first
necessar]¡ to idenlify the reasons why girls hesitate in enrolling.

What are lhe real reasons behind the decisions of most females

to avoid the thardl sciences such as physics and chemistry, and to

siqn up in droves for biology? rs bioloqy so much more intrinsically
rev,nrdinq lhan physics? Do girls lnaturally? prefer biology? I,{ilt
the study o¡ biol-ogy benefit a qirl more than will the study of

ph¡¡sics? As enrollment (female) in physics decreases, general

enrollment in biology conslantly rises, The pattern must be reversed.
rn^ r^ +L'i ^ ^ *'lhli r: i"el¡t.ialhs nrôo'r¡m f.o enr.ôlry,aoa q*.rrdontqf u uu u1]rÐ, d, Puv4v r e-@urvllÐ p, _t_

especiallv girls, lo select physics must be developed. However, if
one w-ishes lo persuade people to enroll in a course, one must firsf
tr.v to iclentily why they míght init,ially hesitate to sign up for it"
when these factors are identified, one can attempt to refufe them,

Aqain, lhis is lhe essential purpose of lhis study,

Mnranrrar +hi-s thesis wilt endeavour to shor^¡ t,h¡.f, nhwsi ns.!v vvrr! vjtugQvvul uv Ðlfvv! u¡Icu }JlrJÐIUÐ,

¡.lt.hnlloh t.hcnrcf i a¡-1 'lrr '¡nt Iih'i+ad ln ^hô côv t^orurluuprlr uirËul'uL,rcarrJ nou rJllll-r vrrv uv^, Jecomes praclically

a one sex course through formal and informal counselline and

subtle discouraqement, courses that are predominantly for one sex



are questionable, and the reasons for their being one sex should be

identified and altered,

Suppose a certain community had an evenly disfribufed population

which was halr white and half bfack, It would be certainly logical

to expecl that the enrollment in any acadernic class would be half

uhite and half negro, Teachers and adnrinislrators would cerlainly

ha nnnnannad i f ¡¡orn ¡fi.cr. r¡c¡r- i.hc r^¡hi l- e qi.lrdenl-.s or-a¡t.l¡¡ nrriVu Uvf lUUf lf vu If t Jçq! qI Uçl Jvør t U]]ç WTIIUç ÈUqUvlIUU óf UcUry vuUE

numbered the black sludents in any one course, say physics. The

situation would smack of racial- discrirninati-on" Black students

r.roro nnt ^o*tihr ^^11ôl ^.]"^ô+.;^râl onnor.f.llnif,ieS. FOf SOmewvt ç lluu BçuurllB vq4ar çuuuQUrurlo! v}JlJva uul¡rulvu

ï1êåsôn. t.hew Ì¡¡êl-ê rrot, ¡.sniz.'ìns t,o f,he sa.me deqree as the i^ihitef vqgvl],

students, In anv enlightened community every effort hlould be

made to chanqe the situation, The black students would be encouraged

*n oeni na ra hi^hci. o.o¡ls- EffortS would be made to raise theiruu QÐ vrl ç uv ]l¿ÈitrçI óvqru

self-images. Educational opportunities musl be open to both races

er^rria.llv- in t,heorw ¡.nd in nr¡.et.i-ce,

This unequal state of affairs has always enisted when it comes

to the sexes" Statistics show fhat males have tradilionally out-

numbered females in physics classes" And yet, this has never

been questionned as unnatural' It was merely an accepfed fact

that few females chose physi-cs" Nof tnany people have been con-

cerned wi'r.h sex discrirnination in our schools, Perhaps no one

really cared whether or not females studied physics'

However, h¡hen one segment of a population consistently opts for

¡ di f ferent, nroor¡m nf st,rrdi es t,han the other, something is wrong inq qrl'.vrviru

the overall education system. ALthough most courses are offered to



'l-^+Ì. 1-^r.- ^-^ ^in'lc f ha¡¡ calant ¡li ffamanf nnf in-o IJ¡rri-^ .UUUIl Uv.yÐ 41lU Blf ¿Ð, Ur1çJ ÐçIsUU UrIf çl çl1U wIJUlullÐo !IA v!Irð ¿

different proqram for males and fenales ( no matter how snall lhe

di ffananno ) -ìmnli cq rn 'i'npnrr¡lil-¡¡ -ìn adrrnrf.i nnrl nnnnrtrrnil¡¡vrL 'v / qrr rirv\4qqr! u.y lvrrar vy¡Jvr

lli ffenanl- imnliêq rrnê^rrtl Tnonrrql-if ¡¡ imnliaq infarinrr'f rr And

in thi-s liqhl, fernale educati-on is inferior to mal-e education,

Girls t aspirations have been consistently discouraged since

infancy by parenls, and then by teachers. Perhaps it is no

rn¡onrier thnf, t.her¡ re,e.d'ìIv fal1 into the sex-slefeotvned irn¡.rte

thal society has of them" This study r¡ritl aftempt to show the

re'l¡t,'ionsh'i n het,--^^.^ rL^ .^^-^!t'-e and inferior self-ima.r'e oirlsr urqulurrr-rrv vvuWçUII UllU ilUBdrLJrVE éllU ailMlvl Ðv¿r !tre6

have ol themselves, and their course selection, namely their

avoidance of physícs"

@
This study wilt consider fhe following questions:

/-ì,,aqfin¡ T. 'ltlhat afe the reasons sirls si-"^ fn¡ eô] Â^+iñ-qlqvo urvlr ! . vurlq u qr v urf v

or not selecting physics?

Question II: Ìdhat is the relationship between the reasons
oi r''l s ø'i r¡e fnr, not, se'l ecl-,i no nhr¡si es e.nd i,he
nrcqoni. f-i nd-ì noq zrêo9?rrii ncr sar ¡ i -- -^ +L^!
PJ--VÐçl1U IIllUIirSu ¡ vSqr urrrõ uúIr-!1166ç UtløU

girls have of themselves?

Question III: What are the attitudes of girlst guidance
cou.nsellors touard the physi-cs course and
what kind of advice are fhey gív-ing lhe
æ-ì ¡'l q ql-'nrrt nh¡rci ¡q?

Question IV: ldhat type of rationale will best encourage
-i¡-lq fn an¡n] -ì in nl¡¡¡einq?



Desien of the Study

As a teacher of physics, the au-thorls essential concern was

to increase female physi-cs enrollmenl at her or,in school, Hence,

the students surveyed for their reasons for selecting or not

ca]an*inæ nr.rr¡ej îs .!{.ere from one hi ^h ê^r"^^1 nirls enrolled j_n1]rÊirr uullvvro uJ

grades eleven and twelve at Sisler High School in l,t/irrnipeg ïrere

the sub'iects of the study. This included all the grade eleven and

+1.'ô11¡^ ^i?'rê i- rtra anJrna] avaarll those enrolled in the commercialv5l]rw\uv}'

or occupalional entrance progranmes. The population consisted of

ló1.' sludenf s,

'nLnôô ^,ìôê+,ionnaires Ìüere constructed and 'hrere administered

rn *L^ ^iø]o -i- \Tor¡ember- 1q7". Girls at this level were selectedt Ll t)'

¡q f he eilhienf.q nf f.he qf.llIr¡ qi nne f hcrr hrfl 2lp¡-.1". hô'l^ +1."^ '{^. 'ur¡v vvqqr *_ iaoy lnaoe tne qeclsl_on

lo enroll or nol to enroll i-n physics.

Tho fi r-st. nrrest.i nnnei re I qoo Annendi v Â I r^nq ¡n nlr ianf.i rro r-- Y*_- _*,_ Jne,

intended to ascertain the reasons the sirls did or did not selecf

physi-cs. It Ïras intended for self-adminisfration, w-ith responses

to be recorded on an IBM optical scan score sheet" The sfafements

j-n Parts A.,B,C, and D of the questionnaire were deemed to be factual,

and the subiects were requested to respond to ÎÎtruerÎ, rrfalsell, or

ÎÎdonll knornrlt, as each appJ_ied lo them, Parf A w'as answered by all

subiectsl Part B was answered by those currently enrolled in physics;

Parl C, by those who had taken physics in grade eleven but had dropped

it,r ¡nd Pnrt, D- hr¡ f,hosê 1^rhô h¡d ner¡er. f,eken nhwsics and were nof!u9 q¡rq Lq! v vt vJ

curenfly taking it. Part E of the questionnaire r¡ras to be answered



bi¡ a1l the students, rt consisted of eighteen statements, designed

to ascertain lhe attiùudes of t,he girls lo physics, The sub.jects

were to respond t,o the statements on a modified Likert scale,

This questionnaire uas based on inlerviews the author had with

several of her fer¡rale students concerning their reasons for takinE

or nol laking physics, and their atlltudes tolørd the course, rt
was afso patterned after an inslrument d.eveloped by G. F, caron (tgl])

which surveved students, both rnale and female, in calgary, for their
reasons for electing or rejecting enrollment in Grade xII ph_ysics.

Questionnaire #2 (see Appendi:r B) was desi-gned to ascertain fhe

career preferences of the students" It consisted of a list of seven-

teen possible careers, The subjects were asked to select, in order,

the five careers lhey would most prefer"

The third questionnaire (see Appendir( c) 'hras a narrative one,

The subjects were asked to stale their reasons for selectins their
courses of study, and specifically why they did or did not enroll

in physics. They were also asked what their career plans w.ere"

The fourth questionnaire (see Appendi:c D) was designed to survey

the atfitudes or qì-rlsl guidance counsellors lo physics" It was

senL ouf to the girlse counsellors in lhe high schools of the

l,Vinnipeq School Divisi-on in November,L973.



Chapter 2

Review of the Literature

Inlroduclion

Durinq the last decade there has been a marked decline in the

tolal numl'rer of students selectinq and studying physics in

secondary schools" This trend has conlinued despite major attempts

t.n i mnrnrra 'f ha nhrrqi nq nôrl.sês of f ered i n hi oh schools, When PSSCuv rilL}Ji rv ìJrr.y

I Phrre-i e¡ I Sni onn^- et'rrl", t-^mmi **.oc ì Phr¡si cs 't^râ.s de'rrel oned e.nrl
\rr]!yu!'aL uvrvjr'-VÐ UUqUJ Vullll[VVW\-./ rrlJÙrvu vvqu uv

inlroduced into the high schools, physics became at once more

l.i o.orn's 'el crr¡nt. , ¡n¿ j ¡f,p¡psf ì no Yof f.hc en-r.ol I ment, i n nhvSiCSI I<Vf UUÐ t I ç!çVqIlU, AlIq rltUçI 9rUrr15 o Lvv t

in lt4arr-itoba has not increased since its introduction; it has

continued fo decline,

Backsround to fhe Problem

In Newsletter 1, Fall L96[, of Harvard Project Physics, fhe

fnl I or^ri no çt..'lnir I ¡'i olrr^e -l ) a..ln"¡.r""d . r^ùi r:h showe^ ^- ^ I ^-*'i ^^ +-end.
*r-,, \1'Iåur-ç J-) A'PPva,Lv4t -.--"-u é,rr aLalrrÉlrÈ; ur

Tha narnanl-¡oe nf Amcr.insn hioh School sfudentS eleCting to take

nhws'i cs shôrn¡s a. decline from the 18901s fo the l960ts' The graph

also shows chenristry enrollments slaying relatively conslant,

lrihile bioloq¡¡ enrollments are rapidly increasing. The writers of

{J-'o lJqrr¡oprl P¡nipnf. Ph¡rsi ns ¡ssl.med that One Of the feaSOnS fOfullç r1@l vof u rrv!Jçuu rrrJ

1-.ha rl êîTêasi no enrol I ment, i n hi rrh qchool nhwsi cs WaS the laCkvqvrr!Ã u +r! irr¡ri]

of a wide variet,.¿ of curriculum alfernati-ves. This was their

4riel-.ì fi r-:t.ion for. nroeeerj-inø wìt,h +.hc derrelnnmenf Of theif COUrSe"
_ I UÐ Ur I r U@ UrVll : vl Pa uV ççulf ró vvr u]1

lu^l +^- Rrrl-Jrorfnrd rnd JnI¡l.qnn 1q70)
\ l]|UUl 1t lLuUlIça f vf, q, qlts vvkuevrr, L/ | v /



I'igure 1, Physics Enrollmenf, United States,
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The same trends are in evidence when one analyzes the percenlages

or Mlanitoba sludenfs enrolled in lhe different science courses offered

during fhe four year period from 1968 to L9rZ. These are given

in Table I, These figures are from l4r. B, Soprovich, Science

Curriculum Consulfanf , of lhe l.4anitoba Deparfment of Education.

Grade XII phr¡sics enrollmenl has decreased. from 27.7% of tofal

sfudent enrollment tn L968-69 Lo 22.1+/" in L97L-72, a decrease of

5.3'I over four years, Enrollment in Chemistry J00 has decreased.

from {0,5% in L968-69 Lo 33"5% in L97L-72" It is signifi_cant to

note thal in I97L-72, 33"5'fr of the student population was enrolled
t¿in Chemistr¡r 100, while onl-y 22.1+% was enrolled in Physics 100,

renresentinp' a. riifference of LL.L/". Enrollment in Bioloc'v ?O0 has

increased from 29.1+:t in L968-69 Lo 37.2/" in L97L-72, an increase of

7.M" Biology registrations have expanded at all grade levels"

Bioloqy 200 has had an increase in enrollment of ) "J/" over the last

four vears, This has probably been af the expense of physics"

Figure 2 is a graph of the data in Table I, showing fhe percentages

of grade eleven stu-dents enrolled in fhe various science courses

offered, In I97L-72, iL is interesting to note i-]naü 54/" of all grade

eleven students were studying biology, compared to only 25"2% wlno

were taking phy5iç5.

Figure J, derived from Tabfe I, depicts the changes in

percentages of grade twelve students enrolled in the various high

school science courses. Again, l+8,z'fr of all grade twelve students

were takinq a biology course, while onLy 22"1¡% were enrolled in
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Fisure 2, Science Enrollmenf in Grade XI, ì4anitoba.
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Figure l" Grade XII Science Enrollmenl, Mianitoba,
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Phl¡sics,

The decline in physics enrollment over fhe years is not linriled

to Manitoba. A st,udy done by G" F, Caron (lgZl-) shows that the

sifualion is sinrilar in the hish schools of Alberta, In his thesis

he presented a table, Table II, showing the nu:nber of grade twelve

lrâlrêr,q ¡nrni t.l.pn i n nhr¡si nq nhomi qf.nr .qnd hi n-ì nor¡ fr.nm I qÃl-l qÁq
yqyv¿,v¡IvlljluLlvlLLL/)LL/v/

,/\-.-inclusive, in Alberta (pp, L7-LB), Totals for numbers of science

papers written each yearbrere also shoin¡n, Percentages that each of

nhr¡sins..hpmisl-,r'- ^-,i r^;^"r^--- -râ.ners urnit,ten ïrefe Of tOtal SCienCelJrrr/ÐruÐ r'.rrçlr4Ð uf .y , arlu urvru6J Pa}Jvf u lvr ru uvil vvL

papers writlen were calculated and are shornm in this fable. Figure d

is derived from Table II (p" 20) " It shows that chenristry enrollments

moin*oi-oÄ o ì-ri æþ z'el¡l-,i¡rc nnsit.i nn rrnl-.i I lAÁA bUt SUffefed. a Severerr@r1tuor]lçu a trrxir I çÆurvç PvÈrulutl wlurI L/vat

-^/ ^ . -^/drop in 1968 and L969 " Biology enrollment has been generally on the

'ì ncrcnse. r^¡h'i I p -Ì".'ei ^c o--^'l rnânf haS been in A s'enera-l decl ì nes 5v¡rvr

mL..^ ^ ^ ^LôÌnrn hrr f,he Pro i c^+ Þ1"-.ô j ^ê Ðôh^rt - e.nd lrv nrorrì ncialIlIuù_t clÐ ÐlluWlI UJ Ullç If,vJCUU rlrJÐIUÐ IçPvI u, arru uJ prvv¿rr

statistics, high school physics enroll;nent is declining across lhe

United States and Canadâ, To educators who believe that a study of

phlrsics is basic lo the education of lhe average person, this state

o" afrairs is cerfainly a source of concern, As succi-nctly put by

Don Dietrich in a recent issue of tscience Educationl, (lietrictrrD.rLiJ)):

The concern appears to stem from lhe assumption lhaf
hì r'h sehool nhwsi es cån ¡nd does contribufe to the devel-
opment of indiuidual scienlific literacy rather than from
the concern for attracting more people into the profession
of physics or physics relaled areas,(Gatewood, L968;
ldinthrop, L966; Pella, L967; and Cloud, L96Ð" If the
qnl a nrrrn^.e nf t.hc h'ì sþ q¡1'rnal n1r.rei ^< ^^rr.f5e WOUId beuv rv Pqr urrv r¡¿6rr
f ho nnanrnfaqqj nn¡l nran¡raf i nn nf rrôrrno nannl p oni no i nl-.ourle yf vPr va çuorvf fqr lJ¡ ePqr qurvlr vr J vqr¡ó

science and the present conditions are accepted, the decline
in physics enrollments should nof be viewed with alarm;
however, if the goal of increased scientific Literacy
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for t,he Étenêrål rl-if.i v.ênr\r ì c ho]Á than iha nn-^v¡rv ivrlva ar -*v*4 v¿¿_ J 
' 

v¿rvr¿ -,"- --rr-ern
presents a problem lhat needs more and immediate
attention"

rl is significant that in lrlanitoba no male-ferìale breakdor¡rn of

enrollment in science courses is available from the Department of

Education, Fenales have alr^,¡ays been outnumbered in physics classes"

Tn some sehools nhwsi cs clâsqês nnnqiql- qnlalr¡ nf l-rn¡rc Ya{ flfl uvrrtv uurrvvtÐ) p!\Jurve urqoreú vv¿¡u! wI UUJÐo tUtr, IeW

people have questionned this state of affai-rs" rn t{anitoba" no

info:rmafion has been collected regarding this. The reason, of course,

is that perhaps no one has really cared whether or not eirls studied

Fhl'sics, rt has ah,iays been accepted that physics was essentially

a male inferest and that having few or no girls in a physics class

was onlv natural"

In order to obtain some inforÍrafion on the rnale to female ratio
in the various science courses offered in itfanitoba, a survey of science

enrollments was done on a sample of high schools from the Tdinnipeg

school Division, by the author. The data obtained is illustrated

in Tab1e III"

Tha ^taotoot, ineol:ìf,w in enroll_menf is in the PSSC PhrrsiesUJ T]L çllt VIIITSIIU IO III UrIV I UUV r rlJ ÐIUÐ

courses" chemisfry has a majority of nrales, but nof as great as

the male ma.'iorily in physics, The situation is reversed. in Biology,

lrihere f emales outmrmber the males,

The no.ìnf, i ^ +ì^^+ .: .c ^^ *-nr¡ o.ì r.'ls ¡s hor¡s seler.f.cd nhr¡q_ì nr rru yvlrru rÐ, Uild,U I1 d,S IIIa--r _*_S,

the total enrollment would greatly increase, rn fact, in some schools

the total enrollment might conceivably double, since in many schools

physics elasses are almosí LOO% male, If girls are to be encouraged

Lo enroll in physics, it is first necessary to determine what
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Table III

Science Enrollments - 'lilinnipeg School Division

L972 ^ l-973

PSSC Physics J00

PSSII Phr¡ei ne 2ôí)

/llr ami c* nr¡ 2fìfl
)v"

llhemí ef.nr¡ 2llll

Bioloqy 200

Fi nl oor¡ ?f1O___-_õ-¡

l4ales Enrolled
in Course

79

75

57

o¿

46

4o

Females Enrolled
in Course

2T

2q

43

38

ql,
/a

5l+
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arglttnents núqht conrrince lhen that lhey would benefit from and enjoy

Èha a*rrrlrr ^f hJ-lì-_,. ì,,,./sIcs.

Refated Resejr,rch

As yel, no studies have been located by the author on why

females, specifically, do nol enroll in physics, but there have

been various sludies done on why sfudents, in general, do or do

not selecl physics--or rather, what reasons students give for

selectins or not selecting physics,

Snelli-nq and Boruch ( f970) inifiated a study Ln L967 in which

lhey tried lo answer the following questions:

L¡ihen do students form vocational judgements about entering
the sciences? At what stage of his education is the choice
of a specific scientific field made? What do graduates
perceive as influences in determining such choices?

The sa.mnle was restricted t,o rrra.dua.tes from forf,rr-nine

colleqes, and lo those graduates who majored in mathematics and

the sciences" Responses to a ouestionnaire indicated that from

37,7'4 to 51,2% of the graduates, from L957 to L967, had chosen

which sci-ence was to be their major field of inferest by Grade IX"

I{ore t,h¡.n ¡.¡1¡ 6f l-rar crrl-'-ianf õF^rìn. nh¡rsi cs mâ.iorS had made theift srt.) vurrvr u 6!vqy,

choice by Grade IX, This study would seem lo indicale that junior

hi rrh sehnnl sei ence e':¡nerì enees wer^e a oreat -ì nf lllenee ôn nersôns

seleclinq science as a career,

A second study, done by H, Kruglak (f970), polled lO0O freshmen

at Ìrlestern Michigan University in L968 tor their reasons for faking

or not, t,akino þ'j oh snhool nhrrsi cg,¡t+5ri uvrrv
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Reasons selecled by studenfs for no'r, taking high school physics

r^rêrê rênôrt.cd nr¡ Krrr ol rJ¿ r q .
vt}Lt

1, Lack of interest in subject, Boys 67% Girls ú/"
2, Counsellor?s advice, Boys L9'fr Girls g"
3" Fear of 1ow marks. Boys 7% Girls 5%
l, - The noor ranrrl¡f inn ^f lhe teaChef and+.

subject difficulty were given as
reasons by a very small fraction of
the resnondents,

Reasons selected by students for taking high school physics were

reported bv Kruglat< (p, 395) as:

1, Interest in subject. Boys l+O% Girls 2l+%

2, Counsellorls advice. Boys 37% Girls 4L%
3, Challenge of a difficult subject. Boys L5% Gi_rls L9/"
l+. The reputation of the teacher had

the lowest ranking for each group.

In his conclusions Kruglak stated (p, 395) t

The entering freshmen do not feel that the difficulty
of phvsics or the teacher quality are serious obstacles
in the selection or non-selection of the subject" Interest
in the sub,ject matter and the counsellorrs recorrTrendation
are the two most important influences cited by the sfudents"
llnnqcnrenf.lv- i f hi rrh school nhrrsi cs 'i s t,o femaj_n
competitive with other disciplines, fhen introductory
sclence courses in the lower grades deserve greater
amnh¡qi q Thar'afn¡e f.ho nnon:rrf i nn nf al amenf.¡rr¡ ¡ndv¡JqlgUrv]Iua¡Jq¡¿q

iunior high science teachers is of crucial i-mportance.
Also, fhere is a need for establishing a better rapport
with the hish school counsellors,

In a third study hlalter Elliot ( fçZf) obtained data from

approximately one-half of studenls registered in physics in the

public schools of California during L967-68, and about one percent

or California sfudents not taking physics. He reported:

The 2l+38 non-physics students were about evenly div-ided on
the basis of sex, 88% were B or C students; 9L% ranked lhem-
selves in fhe upper two-thirds of their graduating class; and
7l+% planned further acadernic work after graduation" The
nnar¡nmi n¡nf. naa qnnq oi rren foz. not. enrol I i no i n nhr¡s-i ns T^¡e?e
Ptr çUvrrÉrtqr ru f vGDUltÈ 6r v ç11 J. vr lrv u vrft rir yrrJ

lack of interest, and fear that physics was too difficult'
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The l0r 52B sfudents enrolled in physics were predominantly
- f 

^- -¿\ ^^¿ 
, ^^¿male (8L.57,); 83% were A or -B sLudents; 93% rarked themselves

in t.hc ¡nncr two-thirds of t,heir ora.diia.t,ins elass: and Q7dIlt urlç upPçr uwv-urlrl qÐ vI ¿if ksqau!rr6 ulaÐÐ t alLv /a/o
planned further acaderlic work after graduation. Their reasons
for enrolling in physics were anticipated need in college and
interest in physics, in that order,

, t-Dietrich 1L973, pp" 25-29) did a study to attempt to deterrnine

if the qradinq pracfices of high school physics teachers 'hras a

contribulinq faetor to declining enrolLmenfs in physics. He was

-inflllenr:ed hv t,he work of Br-ìcioh¡m ¡nd lnielch- r^¡Jro- in l9Á9 cnndrtctedrrl' luvrrvvq vJ t vrtlv t LL! L/v / vv¿rqç

¡ str¡d¡¡ 'i n r^ilri eh t.hp¡r nomnrrt.cd f.he correlation betWeen a meAsu1"e ofs u uqu-y rrr vvrrrvrr vlrv./

severity of grading by twenty physics teachers and lhe student drop-

out rate in physics courses" Although they did not find correlations

obtained lo be stalistically significant they did interpret the

pattern of correlafíons as supporting the hypothesis that severity

in qradi-ng is associated r¡Iith diminished physics enrollments. The

authors suggested that additional research shoul-d be done t,o deterrnine

if the qrading practices of physics teachers nright be acting more as

a deterrent to the student enrolling in physics rather than as a factor

contributinq to his dropping out of a physics class after he has started"

Diet,rich followed their suggestion and decided to compare the

qor¡cnit.r¡ nf l-.ho nh¡rsi ns f,e¡.eherlq m¡.nkino' nroeejrr¡ao ]-n th^ ^'l.'r.ôiCSÐYV gM.y V I Ul]ç Priry Ðruù uequrf vr u ir@f rrrlr6 y¡ urrv yrrJ u

enrollmenf in his school, The study-ç,ias conducted in a midwestern

o*q*o 1.'1îôFê f lra nornpnf. onrn] lmonf i n nh¡rqi cq 'i -n f.hc rr¡r.i ntlq hi ohÐ uauç w]]çf ç urlç ìJçf uvlru ç]tr v¿lltçrf,u rir lJllJ orve lrf uf rv

schoofs ran.qed from O to 62" Two groups of high schools were

arbitraril¡r defined: (t) ttrose with a relatively high (25 or more)

percent enroll'rnent in physics (referred. to as LIE schools), and

/ o\ +¡^^^ r.ri *L, o rc1¡t,i rrelw I ornr I I 2 or. l oss) nercent enrol1ment in\4,) trlluÞU WIUll 4 IYIO¿UIvsrJ ¿vw \ L- vL leru/ }Jvr
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/^physics (referred to as Ilû schools), This definition led to the

identification of L7 HE and 18 LE schools and the seleclion of

:he 18 lea-hers employed by each group of schools. Grading data

were eollected ror five students randomly selected from the physics

class(es) or each o.[ the physics teachers" The data included were:

(1) ph¡¡sies qrade (Z) overall qrade poinl averaget (3) grade point

â.verâ.Ére in scienee ot,her f.h¡.n nhr¡sies. tr'rom t,hese data two measuresqvvtcrav u¡¡u!¡ ylrJ

were compuled for each student lo serve as indices of the grading

severit.-¡ of lhe physics teachers. These two measu-resuIere: (f) Physics

gracle-Overall grade poinl average 1 Q) Physics grade-Other science

gracì-e point average.

Eaeh student was then placed into one of four grading severity

categories:

I. Physics grade{Overall GPA and { Otn"t science GPA"

IL Physics grade {Overall GPA and } Other science GPA.
IIL Physir:s qradeþOverall GPA and Þu OLher science GPA.

IV, pþrrsir's gradeþ Overall GPA and { Other science GPA.

Grouoinq of all the students within eaeh set of physics teachers

allowed ¿ comparison of the grading severity between the physics teachers

in the llE schools with the physics leachers in the LE schools"

He found that:

:l_. Although both groups of teachers tended to be severe graders,
the phrrsics teachers in llE schools were more severe than the
physics teachers in LE schools,

2. I.¡Jhen the physics grades of the students were compared to their
overall GPA, both groups of physics teachers tend to give
physics grades lower than the studentss overaLl GPA;

however, the physi-cs teachers in HE schools were statistically
more severe graders.

3. The ph¡rsics teachers in the LE schools gave a larger percenl
of phl¡sies qrades which inlere equal to or greater than lhe
studentsr GPA in other sciences than physics grades which
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'I^Iere less than the studenfsl GPA in olher sciences. The opposiie
pai,r-,ern e;risted for t,eachers of physics in HE schools" Differences
in qrading severily T¡rere statistically significant"

He concluded lhat:

The results of this study do not appear to support the idea that
the qrading pracfices of high school physics teachers are dis-
couragJ-ng sfudents away from enrolling in high school physics
n^llFqêq

A fifth study done by G" F. Caron (fgZf), in an attempf lo ascertain

the reasons for the decline in physics enrollment in the calgary area,

surveyed students for their reasons for elecfing or rejecting enroll-

ment in Grade XII Physics. He concluded that grade twelve students

selected physics prinrarily for reasons related to future education

or career, Furthermore, he determined that the majority of grade

twelve studenls had heard negative statements made about physics.

Most of the Calgary students had rnade up lheir oi,rrn nrinds when

selecling their science options, rather fhan following counsellorsl

adv-ice. This would contrast with Kruglakrs findings that counsellorsr

recommendations rank second as reasons cited by students for their

science choices. This, perhaps, could be attributed to the fact that

counsellors in American high schools usually have more prestige than

their Canadian counterparts,

Thus, il is seen, from the studies done to date, lhat students

eit,e e.nt,'ì einn.t,ed ncpd in cnllcoe a.nd /or in eâreef as the main reasonfir vqr vv

rnr nl-rnncihñ ^hr-sicso Counsellor advice was also cif,ed: hrt, nr.psrm¡hlwy¡l.y vrvu qu v rvv vvau qruv v!uçq, uqu !,f çewL@vLJ

their advice is related to the career a student has suggested he might

be interested in" Conversely, it would seem that if a st,udent planned

on a career that did nol requlre physics, he would not think it necessary



to selecl the course. and since the course does not seem to fit in wilh

his nereeir¡ed ea.reer nle.ns he would not feel i-nterested in the course.

He might not even take the time to find out what physics was about" He

mieht .just rationalize and say that he l,ias not interested i-n physics,

merely because he had never lhought il would be necessary for him to

take physics and so he had never found ouf what the course consisted

of, In all of the sfudies, it was shown fhat some students hesitated

to enroll in physics because they had heard it r¡ras difficult.

In att the studies done, career reasons for selecting physics seem

to be the most important, Counsellor advice is also imporLanL; but,

the advice a counsellor qives a student usually consists of a list of

the courses a studenl must take if the student wants a specific career"

tr'or exemnle- a. v,,nd oirl r^rhn +^ld her COU¡Se}]Of She WOUId like tOI va gÃ@¡ll}Jrv, a J v ur¿5 6¿r r vvrrv uv

become a practical nurse, is told of the necessary requirements for

becoming one. So the ad,vice of a counsellor usually depends on the

stated career obiectives of a student. It would therefore seem that,

if students are to be encouraged to select physics in high school, it

should be stressed that the study of physics would lead to a variety of

interesting careers and. would furthermore leave the student with many

more career opLions at the end of high school which he would not have

if he did not, select physics. The fact that so many non-physics students

stated that they were not interested in physics points out the necessify

of attempt,ing to inform sludents at the grade ten level exactly what

physics is about. l4any say they are not interested in it, but they

probabli¡ have no idea what topics are covered in physics, or have a

very vague idea of the course conlent"
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Since career reasons figure so imporlantly in the reasons cited

]rr¡ ql.lrdent,s for eolaniino .ìr. r4êiôõ+'i-^ nl'rr¡ci ac il iS nO WOndef thatu-)' Ðu4qç1 ruÐ lvI 9erçvu!il6 vr r v(J vvurrr6 yrrJeLvet

-^ {'^'.' fom¡'l ^- -^'l ont nhr¡ci ac Mnef hi oh qnhnnl o-i r-l e h¡r¡p : rre5() L er¡! -L etlid.Ieb 5v4-- v y:tJ . JTy

narrow and stereotyped i-mage of what the future holds for them. A

grade ten girl, ldren selecting her courses, sel-ects those which she

nssds-¡equires for her career" The majority of girls see their

frf,rrre oceirna.t,ional roles Linrited fo that of a homemaker, or to sex-

qf.eronf.r¡narì nnnrrnât,ì ons - slrch ¡.s sccref.¡.r'w- f,ea.eher - s¡.] esel erk or9uça çvu.Y]Jçq vuu4yqurv:IU, euv¡I

nurse, Parental, feacher, and counsellor attitudes and practices often

d-ì seorrre.p..e oirlsl rsnir-:t.inns ånd limit their Sense of Autonomy and

self-inage,

If one is going to convince a girl that she should study physics,

it is necessarl,¡ to convince her that she needs it for her future, To

rln f.his oir.lse îp..ï,è.er" esn'ìret,'ions must be broadened, It is dishearteninEur ¡rv , ¿i4¿ 4e ev y¿¿ - ' ------Õ

to see so many intelligent young girls bypassing physics because they

do not need it fo become nurses or elementary school teachers, Why do

they not Ì,rant to become architects or doctors? l4any of them certainly

have the abillty, It is necessary to broaden their career aspirations,

Rr¡ -i nnr,e.qq-i no.. rnromcnls emnlo¡rrnent, nnj c¡.r.eey. ônnôrl-.rrni t.i as f.hei r. intefeSt
Ò ..-lllEll'Ð çrlllJlvJlltgllu Õllq vqr eer vylJvr uwÉurve

.in qrrhieet.s srnh ns rrhwsics w'ìll hc incrc¡sed- â,nd the enfollment in thefll DuuLlçvuÐ ouull cÐ PrrJplvu vvrr!

course should rise,

The need to broaden womenrs educational opportunities stems from

several important concerns. IN is axiomatic that legal requirements

fnr anrrrl nnnni.l-.lr¡it.rr emnlor¡ment. mllsf. he ¡.ccomnani cd h¡r enila.l erlUCafiOnal.| çqqqr vyyvf uullALrJ çrrIPIvJlltçrIU rr¿4o u uv øvvv

opportunities, Table IV (United States Department of le.bor Employment

Standards Administration, L972) compares the enrol-l¡nent of women in
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American colleges in L93O and in L969-7O" The figures show that college

enrollment is still far below the 50-50 division that would make the

situation equilable,

Much less heartening forr^romen is their persistent concenfration

in nnl'looa nnrrr.qes ftrhi eh nren¡.re them for the traditional womenrslrr vvllv¡a

professions" Table V shows that there is still rampant occupational

segregation of i^romen, and that this segregation is not disappearing.

( UniteO Sfales Department of Labor Employment Standards Administration,

L972).

Analysis of additional data by majors supporls the conclusion

that the distributi-on of i^iomenls college majors changed to only a

limifed degree in the thirteen year period, illustrated in Table V,

( UniteO States Department of Labour Employment Standards Adminislration,

L972).

The concentratj-on of women in specific college courses and in specific

nnnrrnrf.iônq r^råq not,ed nnd denlorcd h¡r t.he }4a.nif,oba Volunteer Comnritteevu\,qpøulvlIo wqo lrvuvs ailu qvìJlvf vq v./

on the Status of 'l,tlomen (fg¿S), The Committee found that about 11800

girls out of 5000 who graduate each spring from high school go on t,o

advanced programs of learning at colleges, universities, and technical

instifu+.es, Only a third of the student population was female in each

of the institutions for advanced learning in lt4anitoba" It was felt that

lrthis must be because the hieh school environrnent and fandly env-ironment

still do not encourAge a girl lo develop her capacities'tl It tlas a

rrmatter of concern and ïùorry to the Committee, because it was felt fhat

m¡nw of t,hese oir-ls pr.e e¡nahle of advanced training and sludy but simplylrqllJ v.! ur rvuv qr v veyq¡Jrv

are not interesled,ll (p" 77)"
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Table V

Percentage of Females Enrolled in American

Selected Subjects

Colleges l4ajoring in

-¡ee r/
lV\\c1ôzJ-æ

l+9

L7

10

6

/+

Teacher Education

Humnities

Social Sciences

Heatth Professions

Natural Sciences

i 
^/ ^ 

ñ^
I VôVd /l ,

=*-J-=

39

22

t5

4

l+

f TT s. Ðcnrrt,ment
\ vévo

^F T-t^^- E*^lnrlrOl IAPOI' -EJitqJluYlllenl Standards Adnrinistration, L972)
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Furthermore, in lvlanitoba, it r,,tas found that in the University, the

following faculties or schools had a majority of women: Home Econonrics,

ltlursing Educalion, Interior Design, Fine Arts, Music, Educalion, Dental

Hygiene, and Medical Rehabilitafion, Another group had nearly equal numbers

nf rn¡nman. Arle Phvs'ì ea.l Edlcaf,i on " ¡nrì Soci e l Work, Still another had a
' 

s¡ru

small number of women: Science, Mledicine, Conrnerce, Agriculture, Law,

Accountancy, Graduate Studies, and Architecture. Engineering and

Dentistry did nof appear to atlract women students" Table VI gives the

enrollment figures for selected faculties at the University of }rlanitoba,

laî -^/ ^\(l4anitoba Volunteer Committee on the Status of ldomen, L968)"

Tabl-e VII, based on information from fhe Registrarts Office,

Universit¡¡ of l4anitoba, compares the numbers of degrees granted by the

University to both men andl{omen, in }4a.yrL932, and in }4ay, L973.

It is interesting to note that in L973 r¡iomen formed a minority in

all graduating classes excepl those considered to be traditionally

female, namely home econornlcs, nursing, and dental hygiene. l{omen formed

^ ^--'r 1 ^- -^-r; -i 1-1 o mi -^ø-i +-- i n all oNher faculties,cl? Ðll@Ir uf, trç,5-u5rw!ç ¡l[rrvr LUJ L

Compare, for example, the faculties of Medicine and Nursing" In

Med.icine, ín L973, men received 8Ú" of ihe degrees granted; women

received onTy L2%. Irr nursing, Ïromen recei-ved L)Ofl of degrees granted"

Consider Denlistry and Denial Hygiene: LOO% of Dentistry graduates were

men; LOO% of those receiv-ing a diplona in Dental Hygiene were T/üomen,

It is siqnificant to note thaf in the above two pairs of related professions,

females abound in the su-bordinate one of the pair 
- 

the one with both

lower pay and lower social status"

In the 4I year interval from Lj)2 fo L973 the number of men receiv-ing
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Table VI

I1,.1 1 | -ì *^ Ð ¡^j ^* rqf i nnq a I 'l Yar.ruj-l-tlme íegrst* , --*- --*ISr

December l,

Selecled Faculties,

L967

l'@!Ç 4l1u I çll@Iç

Female.ñt\trlmhê'i. "z nt' 16l¿]/v v!Fa.r:ri I t,w or Collrser sv4ru-/

F,noi necri no

Science

Mod-i ¡i na Tlanii ql-'-.,-*- -rY

Commerce

Home Economics

Education

I./ia.ster 1s Prooram

Doetora.l Prop'ranr

ltrlale

L'O57

L'451+

374

400

226

366

Ll+9

6

222

tl

??

425

691+

t5

o.6%

ta M^

I "2%

7.6%

-tnn no/

75.4/"

L3.7%

9.L%

( Renorf of the l4anitoba Volunteer Con'nni-ttee ^- +L^Ull UI¡9
e+^+,,^ ^4. T^I^*^- ì^/A\ùratus of women, LYoö)
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the Doctor of Philosophy degree has increased from O Lo 32" The number

of ïromen receiving the degree has not changed in dl years"

Also, based on information from the Registrarls Office, the University

of l4anitoba, it was foÌmd that in the 4l year interval from L932 Lo L973

the Universify conferred Honorary degrees on 237 men, while only conferring

lJ on 'w'omen,

The }.4anitoba Volu-nteer Cornrrittee further found that at lhe l4anitoba

Institute of Technology ( now Red River Comnunity College)e i^iomen were

found to be enrolled primarily in the Secretarial Science, Drafting

Tanhnnloo¡¡- nnd T,'ihre.i.v Assistants courses. In the Business EducationI vurrllv!v6J t qttr

Teeeher Tra.in-ìnÉr nyaôrr?aåïn- Àal" of the students were womenô Hairdressing
I UQVIM rr ulrrt¡¡õ vJ/v v L

and Practical Nursing had nearly all female regislrants. Courses in

r¡¡hich a fe'¡i women l¡rere enrolled were: Short Order Cooking, Barbering,

Baking, and Business Ad.rnì-nistrafion. Electronic TechnoLogy had only

one wolïran enrolled in L966, while Chenrical Technology had no females

. i 
^/ 

ñl-n tYo /,

The l4anitoba Volunteer Committee on the Status of lnlomen concluded

+ì,"^+.UIIO U .

It would appear that there is a decided image in the nrinds
of most students about the kinds of work which they would like
to do, In every case, adrnissions are open to women as r^Iell as

men. It is felt that girls may be handicapping themselves
because of lack of knowledge or a fear of being different' It
is possible that girls need more information and encouragement
in order to attempt the more masculine occupations"

The report went on to recommend that the government, through

l'[anpower and the National Film Board, should act to develop prograJns

encouraEinp' Ei-rls lo broaden lheir career aspirations.

Table VIII, also from the report, shows the evident concentration
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Table VIII

Mlanitoba

Percent Distribution by Sex of Selected Professional Occupatj-ons

i 
^/ 

aIyol uensus

C)n nrrnrf.i nn

En-i naanq

Phrrqi n¡ I hi rll noi e¡ I - e.nrlr ]]¿y U¿ vs!,

n oi.i c¡lf,rrr¡ I sr:-i.enti-sts

Phwsi eians- rJentists

Pharmacists

Tn¡nr nrofessi onals

Accountants

Nurses

Dieticians

Teachers

Medical and dental
technicians

Li-brarians

100.0

95"o

9l+.L

93.1+

OQÃ

9l+,9

/.?

5"1+

3l+"9

znt

L7 "2

100

100

100

r00

100

100

100

100

100

100

100

1çtrE!ç

Ãa)

(q

T1

Y4.o

ÁÃ-l

AOO

ó¿. ó

Total

(Report of the l4anitoba Volunteer Comnrittee on the Status of tr{omen, L968)
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of hromen in cer-uain professi-ons,

l¡Ih¡¡ i s f,here f.hi s nnern¡t.i onal seoreoat,i on of fem¡.] es? lnfhw do

females persisl in enrolling in the traditionally feminine faculties

of home econonics, nursing, and arts; and r,,rind up in the traditionally

feminine occupalions of homemaking, teaching, and nursing? It is

^-: -'^.: F.i ---! +L^+ f,he la.sf, f-ì r¡e nrofessionS liSted i n T¡hl e IITTT. whichÐfó]Ir.r.rvGl1u urlQú urrv rguu r¿vu PrvfçÐolullÐ .uÐuaq 11¿ toJrç urrr,

have a majority of females in lhem, are also the lowest paid professions"

Of eorrrse. cei^t.¡in teachers advance fo become well ne.-ìrj a.dminist.r..af,nrs.

and some librarj-ans rise to the posilion of head librariani but the ones

who do are usually male"

For example, as illustrated in Table IX, it is apparent that while

vlomen and men seem fo qualify for the certificate in education in alrnost

equal numbers, when it comes to the more advanced degrees in Education,

men graduate in far higher numbers than women" Perhaps this is why so

few women gel ahead in the teaching profession. Table IX is based on

information from the Reglstrar?s Office, the University of lt4anitoba,

The reasons why women do not aspire beyond the stereotyped

n.åï¡êêl,.s .âre månr¡- tr'r.om -infannw- females suffer from overt and subtlevql vv¡ ¿ ¿ v¡r! +¿¡r srrvJ ,

di scri mi n¡.t,i on - fi rst, on the na.rt, nf t,hei r na.r'ent.s . end t.hen on fþgq!ù vr arr4f fq urvrr g L LL , q¡¿s

part of their leachers and counsellors, Illhile most parents are inter-

ested in seeing their sons aspire to a rel,nrding and challenging career,

when it comes to their daughters, lhey do not have the same attitudes,

Mtarriaqe is still regarded as the real career for women, According to

- / - ^*- \Nancy Heeves \LV/L):

Fan^r ]¡nr¡q rna n¡f.llrâllrr â-l^il--i ^'.4 1-.rrt *hp ne¡CSSìl-.rr Of!vvv uv.'/u qr v frquurqr!-v allluf,uluuù t uqÚ ullv r¡vvvuuruJ vf

earning a tiving is drummed info them at an early age"
]t{nst. nerent.q on nn f.o no'int, ^.'! +L^+ - ^*^rialized education-]uÐ u lJaa ç11uÞ BL, \J.11 L/u PurirL/ uutJ L,lrd,u d, ÐjJçu



?t,ta

IGU!g f,l!

Tlcor^pes ¡nd Certificates Granted

rl^^,.'r+r. ^f EducationI qvqluJ vr

TT-i rranci f r¡ nf Mrn-i inJrq 1q7a,vrlrvvf e+uJ !/ t)

Masterrs in Educati-on

Bachelor of Education

Me-n lnlomen Total

tÊ tr, 22
/*J

ry^ r.A t cAlv )v Lag

Certificate in Educalion 2l+6 260 506

(Base¿ on information from the RegisLrar, University of l4anitoba)



makes it easier to earn a comforfable living, and that lhe
pleasures of arl and music, for instance, have to be balanced
with the greater remuneration Likely from the study of
eno-i npcr.i no ôr jenf.i qf.r.rr. Thi ê f nryathon With the IaW Ofç1l5r1f9çl 1116 Vl UVlrUrr Ur J , r!lru,

supply and demand, ensures that we have enough engineers and
Äanf i c*c ¡-rl f i.,ot nnlr- f l^a rrerrr oi ft.prì Õiâ rrêrr¡ def.crmincrlugll.ulÐ uÐ t éllu ullG u urllJ u1rç v vr J 5rf uvu vr

stick to music or art" The facl that we have no women

dentists or engineers, and very few women lawyers or physicists
results from the nolion that, since her real career is going
to be marriage, a r¡iomå.n might as well study fhe lhings she
really enjoys, lì-ke the arls' And if she happens to have no
particular talenl, and does have to earn her living for a year
two, we1l, she can always take a course in shorthand and
typing, It is also the reason why women are so often content
to go on doing subordinate and ill-paid jobs-¡eaching and
nrrnqi no fnr- i nst.¡nne - ¡nd r^rhr¡ f.hcqc essent.ì ¡ I 'iohs conf,'ì nUerlUf ÈIlIÈ3, I vr rllr uqlluv, arru vvr]J

to be so badly paid,

According to Katherine Ollerenshaw (l.76l*rp" 186)

At present all the indications are Nhat fhe majorily of girls
at every level of abilily are too easily content to work at
levels beneath their full intellectual capacity" A boy knows
that his eventual standard of living will depend of his or,vn

efforts and. the level of work which he can attain" It is at
nrcsenf. rJi fferent for a. øi -l f¡r lnap erronl¿¿f Standafd Of
PI çOUIIU qlffvJ ulIU Lvf k 6rr r, Ivf

l'i rrì no ì e more I i kel v f,o clenend on her flrt,ure husband ts4 V rf I< v lrrlvrJ

position than on her oum earning capacify, If fhis situation
ch¡noes â.n' j s ( ^^ *^-- -'^11 ha.nnen) a s'irl becomes valued in

---u I-L \ é,Ð llé.y wvl! rrq¡JlJvrr/ a 6¿¡ ¿

the marriage narket as much for her potential capacity as an
earner as for her personal charm and her skill as a homemaker
there inight be a marked change in the attitudes of the girls
themselves tor¡,iard extended education'

Onno oir,ls st,¡tf. sehoo'l . t,he infer-ior (rjenel"dent, ¡.nd ne.ssìrrg)vIIUU ,{ff IÞ ÐuGI U ÈUlrVU!, Uffe airr

self-imaqe they already have of themselves is further developed.

An¡-lr¡qi s of r^rì delrr rsed t,e';rf,hooks nr.orri des erri dence that women and1) LA L,y vvlq v !J qJ 9q U v^ u

oi rl s ¡re llsll¡.]I rr rcnnacpnf.ed âs hâ ccì rra fn1 T nr^re¡5 Of men and bOyS,
KrI IJ qa u qruqr¿J r v}/r vuvlau

and the occupational roles for women and girls are usually limifed

to housewife, or the sex-stereotyped occupations of secretary, teacher,

ef c, (Citizensr Advisory Council on the Status of ltlomen, L9T). Books

fnr r¡orino chi lclren â.re â,mons the worst offenders in sex role stereo-
.yv4'15

f rrnìno. Srrst,em¡*i n <rrr.r¡prrq nf nublic schools in Arn Arbor, i4ichigan,U.yUalIË" vJ¿ uçr¡@urv uqr vvrY



and New York City by woments organizations document areas of

inferiorify afforded girls al all levels of the public schools

surveyed. (Citizensl Advisory Comrniltee, L973, p" 4). Included

-i h +hâ ronnnl- nf tha qrìFr¡êr¡ nf \Ier^r Yoi.k Ci l-,¡¡ sehnnl s 'ì s ¡ sf.llrir¡IlI tJllU I çPVI U wI Ultç ùqf VçJ va llvvv ¿vIr! v¿uJ !u a ve4s./

of early grade readers, which repor-ts that:

In the early grade readers the oldest child in the fanrily
is alilays a boy. Boys are associated l¡I-ith nraking, earning,
*'ì^-;'^^ ^^+-i-¡^ ^ñh^õ l^ô-ñ-ihð tnmninæ r^rìfh.l^^- ih^prayrrlS d,c uI v e td,llle¡j t Leð.r'IIJ-rrB, I'ulrrlÀltð w! ul1 uu5Ð, ol1q

helpinq their fathers,
Girls are associa|ed with helping fheir mothers or brothers,

nl¡rrjnp.rnrìf,L r--ì++^-^ ^^++jno inl-.n minnr. fo1rms Of tfOUble andr**.. ---f ,,- -11 Âf u uçllÐ t 6ç u uJlr6 rlluv ¡lÉlfvr r v

beinq hetped out b;¡ their brothers" Patterns of dependence
passiwity, and domesticity are apparent" Story lines from
Scott Foresman?s firsl three primers are as follows:

Boy sets up carnival act, Boy teaches dog to jump for
food, Boy solves problem of keeping mother?s floors clean.
Boy solves problem of runaway dog" Boy plays ball" Boy
uses rnaqnet to solve problem for girl" Boy builds car,
eirls inferfere.

Sl- nrr¡ I i n es f nr. oi r.l s cro 'uuvf J Irffvu !vf tir¡4v 5vo

Girl is frightened by older brother' Girl is helped by
older brother, Girl plays with Teddy and kilfen, Girl is
helped by old.er boy. Girl solves her ovrn problem. ( tfris
is very unusual), Girl mi-sfakes cat on television for her
kitten. Girt helps mother choose books. Girl paints
ni ef,rrr"e of cat.

Girls see the inferioritv of women when it comes to the

¡i enz.i mi na.t,orw rnra.w 'i n whi eh f,ea.ehcyrs âzre nr.omol-,ed. The SeXuIÐ uI ltr[tI@uvr .l vrqJ f lf vvrf!vrr

discrinrination in filling supervisory and adnrinislrative

nosil-.ions 'in edr:cational institutions not only harms fhe teachers,

bul also the feniale students by reinforcing the occupational stereo-

types depicted in texlbooks and lhe media. In a recent American

survey if was found that women constitul,e 84.7'% of elementary school

teachers, but only 19 "t+/" of supervisory principals; 45.9% of

<annn¡rr¡¡ l-.ennher.s, h¡¡. onlv 35.?/" ofiuniOf þiEþ nrinein¡.ls- a.nd ' ^d.t e-4---¿¿vt ¿/--)/v -^to'l ParlruryorJt arL\) )oW/o

or high school principals, (Citizensl Advisory Council' L973, p. 5)
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Thís irnfair situation is even worse in Canada, A survey was

done by the author to determine fhe m;mber of nale and female principals

in the public schools of the Grealer hlinnipeg areao The results are

illustrated in Table X,

This table points out the fact that a very small percentage o1

women oblain principalships, and fhe few they do obtain are usually

in the elementary schools,

I{any counsellors and teachers lack information on and sensilivify

to chanEinE life n¡t,t,er.ns for women and to widening vocational and

hiqher educational opportunilies resulting from changing attitudes

and equal opportunity legislalion" These counsellors go righf on

¡.drrisinp' Eirls into the traditionally female occupafions, seelng noÒ-_ -* -
need for encouraging girls fo broaden their aspirations" According

to Berry (t972, p, 106):

The 7Oîs require that more cou.llsellors tune in to the
consequences of an evoLulionary change in attitudes con-
cerning girls and women fhat has been in motion for over
a decade.

Counsellors must now redefine what it means to be a
l¡roman in the /Ots and, in nrany instances, must take a
^iñ-+ d+^^ to increase their understanding" And whiLe itBrdrru Ð uçP
is true that many young girls still seek traditional roles
and life styles ' marry early, and have a child or two, it
is equally true that many wj_ll become disenchanted with
f.his n¡t,f,ern. As t,hew t,'ire of total domestic responsibilitiesul ]ru Ì',u u vt LvrI

or are forced into action by divorce, nnny will seek day care
for their children and launch themselves into the world of
work"

The times are changing, and high school counsellors must
begin lo counsel girls for whaN is r.eally going on in fhe
world today.

Barriers to career opportunifies and vocational advance-
ment are being demolished by equal opportunity legislation,
enforcement procedures, and social pressures, But young
girls and women must learn that this is happening, and thal
involves new'responsibilities and. tasks for school counsellors,

It is unfortunate that rnany counsellors in l{anitoba schools are
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Table X

F l amant.nrr¡ .Trrni nr Tli oh . ¡nri Seni n¡ lTi -h P¡i 'nì n¿]5 in the SChOOIS Of!IÇlltçrrUAr J , u wrluf tlLót!t qllu pvrf!v

Greater Winnipeg, L973

% Wle Principals % Fenale Principals

rìr ^*^-+ ^--- c ^L^^1S!IçlltglIuol J uulrvv

K-6

.Trrni nr l{i oh SnhoOlSu 4llvI rrr¡irr vv¡rv

7-9

Seni or Hi p'h Schools
LO-L2

2278

93

97
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una'Ì¡iare of the changing Life patterns for women, Rather than being

j-n the rorefront, trying to encourage girls to make occupational

choices other fhan i-n the traditionally femaLe fields, they seem to

l-.a ì¡on^i ñ^ i -^ *l-ra l..onlz^rnrrnd nff an snf.lr¡llrr di qoe nangrng rn Lne oacKg_r'olur(I, o1 **-couragr-ng young women

f¡nm nrr¡crrin^ nôrrr.qes in t.hc nhr¡SiCal SCienCeS And Cafeefs in SUChf r vrrr Pqa u urrr¡i

nrofessi.-.'ns å.s rjâh+ict¡rr np atanf¡gniçg, It iS ha.rd f,o sew r^rh:f, lhis

reticence is due to, Perhaps it is because most counsellors have come

from the tradifional female mould, are confent i^rith themselves, and

see nothing Ïrrong in most girls e trying to follow in the stereotyped

n¡.t.f,er.n - Iilosf. ây¡ê '\¡êrr¡ hllm¡ni f,i es ori cnf.ed . :nd ne'r-h¡nq +.h'i nlr t.þ¿l
ìJqUUv¿ 11o

this should be the norm for fernales" Perhaps they were weak in the

sciences, and therefore think it is lnatural? for female students to

¡¡¡oi d sreh f,on'i cs ås nhrrsi es a.nd ehemi sl-,r'w- ¡.nd science orientedvq9¡]Uvyty]r/vrv9

careers. Counsellors are in a very advantageous position when it

comes to trying to influence the career aspirations of their students.

All indications are that they are not broadening the aspirations of

their female students, however" They seem lo be doing the reverse--

raìnfnnni n- lha nl¡l qJ-aranf r¡no

One p'l arinE ex¡mnl e of t,he i nqensi f.i rri f.r¡ -f Manitoba cou.nSellorSlrrõ eæirrY¿v vr

is in the continued use of the Strons Vocational Interest Blank as an

aid in helpinq young women to deterrnine their career aplil,udes" There

are tr,r¡o forms of the test: fhe nale and the fernale" The occupational

groups for the rnale are:

T" Biological Science
II, Physical Science
III, Technical SuPerv-ision
IV, Technical and Skilled Trades
V" Social Service
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VL Aesthetic-Cultural
VII, CPA Owner
VIII" Business and Accountins
IX. Sales
X, Verbal-Lingulstic
XI" President, I/tanufacturing Concern

'fìha nnnrrno+,iOne.l orollns for lþg female afe:

I. Music
Iï" Verbal-Linguísti-c
III" Social Service

vqrvu

V, Business-Clerical
VI, Domestic
VII, Health-Related Services
VIIL Medical Sciences
IX. Physical Sciences

( Strong, E" , L972, p. L3 )

It is interesting to note that there is nol one test, but two

different ones, with two different sels of occupational categories

for men and forhromen. Strong even adrnits thaN llthe tendency of a

large number of women to score high on only a few scales has resulted

i-n several comments in the professional Literature" It is occasionally

^"--^^t^r +L^+ *he hlomen?s form is no'r, as usefnl in idenlifv'inoÐuB5EÐUçU Ullø,tJ LJl1U UVUllIell'Ð ILJ_L-tlt Ib tlUU d,Ð LlÞelLtI _-- __---___d _-^Ò

^^^r,^olin-a'l in+ô?ôõ+o ¡o fl-,^ lfanlq fnr,m_11 lS-l-.r.nno tr 1q,7) n ¡a)vL,uq}JaufullGl IltUçf çùUÐ dù UllU l'lEr¿'Ð lvtrlllo \uurUI]B, L" I )_7 (¿l P. !// o

îha ^^i -* i c +hat this fOfm iS hai n^ rrcaril i-.¡r ^nrrnqal I ¡rq tn crrì dgvvlttó q9vq vJ uvqilÐçllul Ð uv Éqr

r.^-^-l^ ^+.,-]^- +^

Girls are not even encouraged in high schools to live up bo

Lheir or,m potential, Ausubel (L969, pp, /+31-412) suggests that

females:

". " adopf socially shaped attitudes which lead to a serious under-
development of their i-ntellectual potential. Kagan (tçSl*), for
example, suggests that the female student soon becomes convinced
thal the ability to solve problems in rnathenatics is a uniquely
masculine skill, and lhat her motivatj-on to attack such problems
is low, As early as I or ) years of age, a sex difference in
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¡n¡lr¡f i n¡l rf.t.'i f.ilIe i nrienenflenno ^f +l.r^r'^'h+ -hj ncnqi qf.pnnc i nGrrqr.v urvør auu4uuUç, I]luçPçI]uçllvg vl UllvuËI1U, d,llq }Jça ÐIÐUçIIUE lll
Drgblem Solvins hpoins f.o ¡nne¡r. ThiS diffefen.e rnnardino l-nvvcilrrv vrrvv, avvvr qrrl¿i uv

Kaqan, tt. u, increases with time, and by late adolescence and
adullhood the typical female feels inadequale hrhen faced wilh most
nrnh'lamq pa^rr'i ri-^ a-¡l-rêie onÄ ro¡qnnino 11Pr uursflrù r çqura r11Ë dlldrJ ÐrÐ oIlu r çéÐur[1r6 . '

Coleman ( fç6f) evinced an equal concern for the apparent negalive
influence of the adolescent subcultu.re on fhe performance of female
hiqh school studenfs. According to Colemanls dala, the high abilily
female who wants approval from the peer group and realizes that very
hiqh scholastic perforlïance is not Likely to enhance her popularj-ty,
oÀnnie o-lar¡al ^f e.snir¡.t,ion henee.t,h her ren.l nÕ+^-+'i^-r /^rru^".-¡4UWPUÐ 4 IçV çI U L Aoyrr QUlvrr Vu¡f uQUlr f rvr r vor yv uçtlulé! \4lurluuË
elf f'ì ni cnt.lr¡ hi oh fnn rrn'i rrcrqi J.rr pnf.r¡nnc) Cnl am¡n fnrrnd fnnurJ r¡r¿:rr rvr vrrurarlvv/ o vvrvir@rr f v4lq, rvf

i nst,¡nce - f,h¡.t, t,he oi rl s earninp the hiphest, mâ,rks r¡rere not
neeesse.rì lw t,hos^ ,.,-i+r.. +h^ h'ì ^Lôsf, ¡.hi lil,w: ¡nd - consistent withirvvvuuar rrJ u svr-lJ uJ t alrv t

t,he n.horre ¡.na.l wsi e nl crrez. ¡nd stalus COnSCioUS rri rl s I earn ou'i ckl vv v gl]q¿J 94v,

that they should not compeÌ;e with Írales in the latteres tradilional
intellectual sancluaries of nathematics and science,

Canadian women

1,he reason for lhis

that women T¡rere not

erê qìrffanì no fr.nm l:nl¿ nf omnlormcni. nnnnrl-rrn'ì l-ì eq :nrJsr v ru r. r vr 1116 , urrv

is their lack of educational opportunifies. It is time

frealed as second class citizens by their parents and

leachers" Girls must be encouraged to aspire fo higher goals" They will

never do this unless fhey qet fhe encouragemenl of their families and

schools, An effort must be made in assist,ing them to see beyond the

t,re.dit,'iona.ìlv feme.le ocellna.t,'ions. -lnilrcn l-.he¡¡ ì e,âr;-^ +L^! *t^-- :an and, ill@Ig uUvuPaUavllr o V!]lçIr UIIçJ L çADLV UIfd,U UITCJ L

want to become denti-sts and doclors and engineers, then their interesls

will broaden, lùhen they see that there are more careers open to them

t,hen t,e¡ ehi np. ¿.¡d nrrr<'i no l-.han f.hc¡¡ rnri I I re¡.li ze t,h¡.t, f,hev a.re indeedui tali uvqullfr16 srrq ]]qr u!r¡6, u¡rvrr vrrv./

interested in subjects Like physics. There is not much benefit derived

from having an interest in an area in which one has no chance of a future"

This is ncrhpns r^rhlr qô fcr^r oirls nnf. fnr nhr¡sins. Rrrf. 'if ncrn¡ DfofeSSiOnSL 11IÐ rÐ Per rr@}Ja vlrrJ 6tr ru

åÌre ônene6 t,o wo*^* ô+ 'ì^^^+ +Lere is ¡. nossihl-e fUtUfe f6f them. Enlt:.lAlç vpsrruq uv vvùlll(i!!t dú Iç4ÐU Ullçlç !È q yvÐÐfUre IquqIç fvr uflerrló

oppor.tunity legistation has improved the situafion for women, It i-s now

un to lhe schools to see lhat girls are given equal educalional opportunity,

acluall¡r as well as theoretically,



Clrq nf ar ?vlrqlJuvr )

Eyncn'i menf.q I Tìesi onl4vvf uvv4Ã¡f

Obiective of the Study

In order to fry fo ascertain the reasons given by females for

en1-olling' Of not ^-ñ^'l 1 i -^ i n n}¡¡¡ai nc c c al ^f thfee ôliesf,'i onnal¡ggvlve t vqve urvirrlc

rras constructed to be administered to the girLs, Sir¿ilarily, to

delermine the allífudes of girlsr guidance counsellors to physics,

e nrest,ionneire ïras conslructed and adnrinislered lo lhe oirls?

guidance counsellors of the Winnipeg SchooI Div-ision"

Çrrl-.-iaafc af tlra (*rr¡lrrUqU IçUUÐ UI UIIg UUUqV

The three questionnaires Ì{ere designed and administered lo Lhe

girls enrolled in qrades eleven and twelve at Sisler High School, in

f t.'a lnli--ina- q^hool Division, Girls at this level were selectec-

since thew he.d alre¡dr¡ m:.de f,he decision lo enroll or not to enroll

in nhr¡qinq. The oìrls rnrho ¡nsure.i.oÄ -l-lra ^,,ac'|.i^-'ÌAi1"es COnSiSfed Of!lt y]].yÐIUÐ. f r¡E È;rf ¿o vvf Iv alIUvvvI

all the females enrolled in grades eleven or twelve at the school,

with the exception of those enrolled in the commercial or occupational

entrance progrannes. The sample size consisted of L64 studenls i 60 of

f.heqe oi rl s Ì¡rêr.ê êr17"ôl I ed 'ì n nhvsi ns i^¡h-i I c f,he rema'ì n'i ns I OL wef eutf Eo ç Ìirr ro vv çf ç er¡! vrrvq rrr lJrlJ erve , !v+ vv L

takinq other sciences, Since the purpose of lhe study l,ias to try lo

deLermine the reasons the girls at Sisler High School were not taking

physics, and to lry to alter fhe situation there, the study was

reslricted to this one school,

The fourth questionnaire, designed for girlse grridance counsellors,

l+2
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uas administered lo a sample of these people in the differenf high

schools of the I¡rlinnipes School Division,

The Quçs-b:Lonnaires

Tha fi¡c* nrrac*innn¡ira Orroqfinnnri no 41 /.oo A^^ondìv A)vlvrrr¡s¿r v, ¿¡ss! ¿rl

was an objective one, inlended to ascertain lhe reasons why the girls

did or did not selecl physics. It Ìúas intended for self-administration,

wilh responses to be recorded on an IBM optical scan score sheet, The

^+^+^-^-r^ ; - ^^i.1,c [. B- C- e.nrJ T] nf f.he nrrcsf.i-gnnaire were deemed loù L/d, LrçlllUtIUÐ Ill lJar vÐ d t Ð t v, ql¡u u vl UIIç !4qçÐ ul

be factual and the subjects ïIere requested to respond lo ÎÎtruerl, trfalsetl,

nr tldon?f, la¡61n¡rl- 2s êâch:nnlierl to them. Part A t{as to be answeredr ee vsvrr elJy¿rvv

by alt of the sub,jects; part B was to be ansh¡ered by lhose currently

enro'l I e6 i n ¡þye; ^^. -^-+ n l^-. f }¡nco n¡¡rìa l-r.r9]yg StUdentS WhO hadvrfa vlruu UIUO r yGr U V, WJ Urivov 5f Ouv uvvç

*rl¿an nhr¡qi ns i n on¡¡o el erren hltt. h:rl flr.onnej -i * . cn¡l ncæ* Tl hWuqÂçIr ¡J]IJ rrve rrl BI duE çI9 V çI1, Uuu irqu qt vyyvu ¿ U , AtfU yAI U u, vJ

those who had never taken physicsr and T/üere not currently faking it.

Part E of the questionnaire rlas lo be ansulered by all the subjects'

It consisted of eighteen statements, designed to determine lhe

attitudes of the girls lo physics" The subjects r^Iere to respond to

the statements on a modified Likert scale. This questionnaire was

based on interviews the author had with several female students

concerning their reasons for taking or not taking physics, and

their attiludes lolard the course" It also r¡Ias pafterned afLer

an instrument developed by G"F. Caron lL97L), which surveyed

-+.'¡la-*a l-'ntl-r rn¡l c enfl fema.l e- ; * ñ^'r ^^--' f^- theif feaSOnS f61.buuucfLuÞ9 uuull ll@rç ¿tlu rv¡r@!v, lrr v4róarJ, rvt

elecling or rejecting enrollment in Grade XII Physics"

Questionnatre #2 (see Appendi:< B) was d.esigned to d.etermine the

career preferences of the students" It consisted of a list of
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sevenleen possible careers, The subjecfs were asked to selecf, in

nnd an f h p fì r¡ê n¡ rêêpq f.h ar¡ r^¡nrr I d most. ni.e f er. -, urrv rr v v vqr vvf e

Questionnalr:e #3 (see Appendix C) was a narrative one, The

s¡hieet,s were ¡sked tO State their reasons for Selpni.ino l-.heir.r qu.-l vu v qur\vu

cô.rrl"sês of sf,rrdr¡. ¡nd sneci f.i en.l 1r" r.rhrr +hÂrr di ¡ or did not enrollUvuIuvÐ vI JUquJ, allu ulJvvlrrvqrlJ

in nhr¡si es- Thcr¡ rn¡ere ¡lso e.sked to state their eâ.reer nl:ns- The

questionnaires Ïrere adrlinistered to the girls in November, L973"

The fourth questionnaire (see Appendirc D) was designed to

qrrrlrêrr l-ha ¡f f i f rrdaq nf f.ho oi r.l s I oir-ì ri¡nnc norrnsel I nr.s t.n nhr¡q'i--cs,

in an altempt to delernrine what attitudes and advice lhey might be

passing on to their students" It-r,.las sent out to the guidance

counsellors in lhe l,ilinnipeg School Division, in November, L973.

The Questip¡s Stu4ied

Question I

trtlhat are the reasons girls give for selecting or not selecling

physics?

The data obtained from qu-estionnaires ffl and ffj was analyzed,

ifem by item, to deternine the reasons most often cited by the

c'i rl s for f,a.ki T,s Õrl not, f,¡k'ì nrr nhr¡si es - ¡nd t,o see if lhe attitudesvqrl¿rró vr rrv u uqr!!r¡6 Ì/,¡J pLve t

a.nd oninions of t,he r''irls laking nh¡¡si cs ârê di fferent from thea]lu vy¿IM:lv 6rr !v

:{-.l.it.rrdes ¡nd onininnq nf f.hc oi-rlS Who did not take the subject,

Ouestion II

What is the relationship between the reasons girls give for

aa'l aali n^ nø nnt qal anl-i no nh¡¡qì nq ¡nd t.he nr esenf, fi nd-i nø's rep'a.rcj'ì nrrÈ 9!çU UJlt6 ur rrv u r vlvv uair5 y¡lJ
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self-image lhat girls have of themselves?

Quest,ionnaire #2 is an aftempt to determine fhe career preferences

of feniale students, and hence to deterndne the extent of their
A,Sni ra.t,i ons - Ar-a 'l-harr hi ^h? 

'l 
^r^r? t,Vni r-Ìå.1 of f,he f emel e st.ercn1L.rrna?11!6r¡ ¡ rvvu . uJ yrua4 vf urru f vl¡@tç Ð uEt vu ú¿ y_ .

Both the physics qirls ? and the non-physics girls r preferences were

nenlrad rnÄ tha¡ nnmnrnad f n ca6 if the StUdent, r¡¡ho ehnsc nhr-q-'i qru!vq, qllu uilulr vvrr-IJqf çu, uu ÐçU I_L trl-Le 5 LU(-LeJÌU li,.J _ICS

had higher or lower ambitions than the non-physics student"

Items from questj_onnaires #1 and #3 alrso shed Lleht on lhe

atlitudes of fhe physics and non-physics studenls to physics, to

lheir futures, and to their self-images,

Basically, however, Question rr of the thesis was not answered

directly by the replies of the students fo the questi-onnaires. rt
uas instead answered by an interpretation of their replies, Whereas

these questi-onnaires nright have arrj-ved at the reasons girls give

for their course selection, the reasons advanced by the students for

laking or nol faking physics are not necessarily the rear reasons.

For example, many girls feel that physi-cs is a masculjne subject and

lhat they cou-ld not hope fo handle if; therefore, they do not enroll.

Yet, the reason these girls do not enroll in physics is nol because

physics is a masculine subject that girts find incomprehensible, but

rather because these girls nr,ay lack self-confidence and have a

p.enera_llv nep,a.f,.i-.^ ^^'rf ;*^-^ Therr h:rre hp:z.d f.hrf. nhr¡q.i nq qnd
Êivirvr qrlJ if v6q ur v ç Ð ç¿I -flr6ð E ó

mathematics are mascurine interests and after havinE this drummed

i-nto them sublley for si:<teen years, they have come to believe it"

In order to answer Question II, and get at the real reasons
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behind the female avoidance of physics, fhe information obtained

h:¡ f.hp nrreqf.i nnn¡i r.ês r¡rrq i nl-.pr.nnaf.cd ehn¡^ri no l-he ral rli nnclr-i nulvf flfqll vu vvqu If ¡Uvr yr vUvq, rl¡vvv¿1Iõ Ulf ç I ç¿GUIWllÐf llts'

befween the reasons given by girls for taking or not taking

nhr¡si ns ¡nd f.hc nrrrnanf. f i ndi noq ¡eø¡.r-fli nrr i.he sel f-i m¡oa f.h¡l-u!¡ró urlv u v+r _¿¡re6v u¿r@ u

girls have of themselves"

Qgestion III

What are the at,titudes of girls t guidance counsellors toward

the physics course, and what kind of advice are they giiring fhe

o'ì rl s ¡hn'rt, nh-¡sics?$uvqu y¡r¿t v

Each item of Quesfionnaire #4 was anaLyzed, and percenlages rrere

calculated to deterrnine what the most prevalent attitudes are to'ward

physics on the part of these counsellors, and to see what advice

regarding physics they are handing out to lheir students.

Questj-on IV

What type of rationale will best encourage girls to enroll in

physics?

Once it had been deterrn-ined what fhe reasons Ïrere behind the

nnnr fam¡-l a onnnl lman* j - ^l-,rrci 15 - â. t-¡.f,i On¡.] ê -ÍnrâÇ darralnnad thrl

mi ^h* h^ñôfr,'l'ì.. encôllra,rte rti rl S t,o eni.ol I hv refut,i no those reâ.sOnS oUTIVUV I VqU



llh¡ n*.an l,t

Presentation of lhe Findines

ôrra<ti nnn¡i no 41
w,uve erv¡1¿¡q4¡ v // r

Par.f A

Parl A of the quesfionnaire r¡ras answered by all the girls who

ne.ft,i ei ne.f,efl i n +h^ cr,?r¡Âr- rFl,rar¡ ran-ì i ad Tørra tr.r I qo nr Tlnn ?+ KnOW¿rrvJ r r r qv, i a¿u 9, vr uvll v

to twenty-one statements, The absolute and percentage choice distribulions

nf *hair zanì -ios afe pfesenled i'^ m-Lr^^ vr --1, and XIII.ut ullçf a I çlJ..uçÞ qr e }Jr çÐ çlru çq rll ldrulçÐ nI , ^Il

Part B

Th-i e nnrf i nn nf l ha ^rr acf -ì ¡-*Jrì-natre was

Ì^rê7.e clryì1¡enf,l ¡¡ enr.ol I ed i n nhrrsi.gg " Theif

Table XIV,

Part C

, r1Ê1¡rê7¡êd l¡r¡ f.h a ø,-ì r. 
-l s rn¡h n

renlies årre illr.st,rated in

Part C of the queslionnaire T¡Ias answered by those girls who had

dropped physics after taking it in grade eleven, to determine their

reasons for disconti-nuing the course. There was only one student

who fell in this category" She replied fhat she had dropped physics

when she found ouù that she did not need it for her career"

Part D

Part D was lo be answered by students who had never taken physics

and were not currenlly faking it. Their repli-es are illustrated in

Table XV"

47
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Part E

In order to determine the attitu-des of physics and non-physics

rri rlS f,Or¡ArfJ lþg nnrrnea Þ¡rf I' nf tJra ^rracli ^-nAi1.e COnSiSted Of a

set of statements, ilems 52 lo ó8, to which the girls r¡rere to respond

11¡ø.ree Sf.rOns.lr¡Ît 1l¡orae miIIIr¡11 - 11e:nnnt. flcnijcll lljieronco miIrlIr¡rl, q6r , vsrurv u qvvlsv , q!r@ór çe tl[rurJ ,

a.nrJ ltji Sâ.Érree sf.nnn^ì..11 1llra che6'l ¡f,e :nj nerecnt,â.rre eho'ì ce fl-ì slfibUtiOnSvvi¡uq6v vffvrvv ulu

nf *ha errl-.i^a+or ¡an] ì ac cra h?ê^^*À ^r i- m^Lr ^^ xvr and xvrr,vl. Utlç ÐqUJçUUÐ' f çPuçÐ qr v }Jr çÐUllL,çU JlI ld.UIEù

ôrroef i nnn:i no 4)s.!lv tI*

Questionnaire #2 (Appendi:r B) was designed. to attempt to determine

fhe career preferences of the fenale students, Tt consisted of a list

of seventeen possible professions, Nine were deemed fo be traditionally

regarded as female occupalions: elementary school leacher, nurse,

secretarial work, salesr^Iolnan, key punch operator, Librarian, laboralory

or X-ray lechnician, and high school English teacher" The other eight

hrere deemed to be lraditionally male occupations: accounlant, dentist,

l¡rnn¡er- doct,or- eleei,ricie.n- resc¡r.oh seionl-.-ìqf. enoineer,- ¡nd hioh¿qvv./ vr , uvvuvt , vrvv v¡16lrlvvr , c]lq irrõrr

school science teacher, The girls l¡Iere asked to rate the occupations

+L^r- "."nrrlÄ mne* nmafa¡ frnm nna tO fiVe,vfvr,

Tn ¡n¡-lr¡zi n. í.ha noerrll-.q arrerwf,ime ¡. nr^ofe-_- _--__¿ r--_-_sslon.hras gt-ven a

rating of I it r,'ras assigned a score of five, Every-Lime it was rated

as a second choice, it was assigned a score of four. Everybime it
'hras rated as a third choice, it r¡,ras assigned a score of three; and so

For each profession the scores r¡Iere added up, The professions

ranked according fo lheir scores. This would presumably show

these professions ranked in the eyes of the girls" This was firsb

on,

how
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<t,

done for the girls who were not taking physics, and then the process

was repeated for the girls who were enrolled in fhe course. The results

are illustrated in Table XVIII"

It seems that both sets of girls have a decj-ded image of what careers

lhey would prefer. In both cases, the traditionally fenrale careers are

ranked al the top" The non-physics girls ranked only one traditionally

male profession in the fop half of the List" The physics girls ranked

three traditionally nrale professions in the top half of the List of

seventeen. It seems that fhe girls who take physics have a slì_ghtly

wider oullook on their futures, Perhaps that is why they selected

nhrrqi 
^e 

tq n-no nf f Jra-i r nn*-ì ancqe vrrv vr vP urvrru o

To determine how the rankings of the physics and non-physics girls

compared, a Spearman Rank Correlation Coeffici-ent was calculated" The

results are shoun in Table XIX,

Using the dala in Table XIX .i;he Spearman Rank Coruelation Coefficient

uas calculated by:

ranK
n(n2 - r)

The r was calculated to be ,61, indicating a weak, positive
rank

rel ¡i.i onshi n hei.rnrecn f.hc i.:nk-ì no'q nf f.hp nhr¡q-ì nq nnd nnn-nh¡¡qi aq oì nl qvlve sf ru r¡vrr_y]IJ Ðf uo ¿irf ro ó

Thus, upon examining the data, it would appear that the vasl

ma,jority of girls, whether they take physj-cs or not, have a very narrow

idea of what lhey can do with their lives. The girls who take physics

can be said to have slightly higher aspiratj-ons, however.



)(

1, Elementary school teacher I, Iab or X^ray technician

I4UI9 J!V 1I!

Career Preferences

Non-physics Girls Physics Girls

2 - El emenf,a.rv school teacher

3" Nurse

{ - Fese¡r-eh sci entist)o

6" Doctor

ry rì^*+ ^-r 1^,-^j rnist( o !çIIUóI rrJ 6rç

8, High school science teacher

9, Engineer

10. Secretarial work

11, High school- English feacher

12, Accountant

'l Ã T.i l-'nrri rnL) o

ló, Dentist

17. Electrician

2, Nurse

?. Secret,eriel work).

l+" Lab or X-ray lechnician l+. Lal,iyer

5 , Lalr¡rer

6 . Tlpnt.,q I h.¡oi enisl¡ ¡,/ ¡1! v

I Sn I oqrn¡nm.cnt.

R. Karr nlineh ônefAto¡

9 " Accountant

10. Librarian

11, Research scientist

12, Doctor

U, High school Englj-sh teacher lJ, Key punch operator

1[, High school science teacher 14. Saleswoman

15" Engineer

L6 " Dent,ist

L7. ELecLrician
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Questionnaire 43

Queslionnaire #3 was a narrative one, asking the students for

their opinions, Questions 1, 2, and I asked fhe girls to list the

courses thet¡ were taking, to give a reason for taking each course,

and fhen lo specifically state why they had or had not selected

physics,

For lhe non-physics students, the reasons they gave for not

taking physics were recorded as falling into one of the following

categori-es:

\ ñ., ,a) Did not, need physics for fulure education or career,

b) Felt t,hat physics would be loo difficult.

c) Uninterested in the subject; felt it would be boring"

'\d) No idea of what physJ-cs was about.

e) Aversion to the physics teacher.

^\f ) Counsel-lor 1s advice"

The frequency of repli-es was fabuÌated, percentages calculafed,

and lhe reasons for not taking physi-cs were ranked, The results were

as follows:

Reasons stated by the girls for not taking physics:

1, Felt physics would be too difficult " 36.5%
2" Did noL require physics for future education or career . 3L.l+/"
3. Uninleresled in the subjecf ; felt il would be boring. U"6%
l+, No idea of what physics was about, LO,9%

5" Counsellorrs advice, 4.Lt%
6. Aversion to the physics teacher, 2.2%

For the physics girls, questions l, 2, and I were analyzed in the

followinq fashion: the reasons the qirls gave for faking physics were

recorded as falling info one of the following categories:
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a) Need physics for future educalion or career.

'\ ,nranacr -ìh +}1ô c,ìh-iâ^+v/ u¡rv uqvJvvuo

\^c) Counsellorrs or teacherls adv-ice.

The freoitennrr nf r-cnli ês l^¡^^ r^L''r^+^r -^r'eant.:oêq crlcrrlq*aÄfffu II v\¿uwltUJ U-L a çPlIçÐ Wø/Ð L/d,Uuld,L/ULl: PU- --*-**èUeQ,

and the reasons for taking physics were ranked.

Reasons staled by the girls for taking physics:

1, Need for future career or education"
2, Interesf in the subject"
2 - Co¡nsc-ì 'l or- îs or teacher ?s advice 

"JA

oo. /:/o
.1 16/
) J- ê J-/o

. ry6/

Tn nrraqiinn J ^{'fl"^^+i^--qira !!2 fha nnn-nhrrqin< -ip] e -"¡,rir quËÞ ururl 4 O.i (¿UeS UIOJUI¿-*- - tt ) ) -,,- .,-.,-pttJÐruÞ Br1'rb wef e

asked to describe what lhey thought physics ïias about,..The results are

illustrated in Table XX"

Questi-on 5 of this questionnaire asked the girls to sfate what

cl?ÞÞT l.ha¡r r^¡arc h'l nhhi TJra franrlpnni oq nf ranl i aq r^rapauar 9çl urrçJ wçf ç ProlrlrrllÈ! urr. rlru ¿r uL{uerlv!çJ vr r çIJuçÐ wçJ ç

t,¡.hul¡.t,ed - nercenf.¡o.ês n2 I nrl¡t.cd - ¡.nd f,he ca.reer nref e'neneês Ì^¡ere
'yvLìJrvrv¡

ranked for both physics and non-physi-cs girls. These results are

illustrated in Table XïI"

ôrraqli nnnri ra 4l9*r v ,,4

Questionnaire #t+ (Appendix D) l,ras senf to the girlsr guidance

counsellors in Lhe Winnipeg School Divisi-on, in an atfempf to deterrni-ne

their attitudes to the physics course, and therefore what attitudes

or advice they nright be passing on to their students" All of these

cormsellors v\lere female, The replies ÏIere tabulated for each question

and percentages calculated" The results are str:xnlarized below, for each

question:
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tGU!ç 14

What Do You Believe Physics fs About?

Þôñr-,'^a ^{. l\Ion_nhwsi cs Gj r.1.5vr r$vrl-"}Jr]J JruÐ ull I

L, 43"3% replied that physics was essentially nrathenratics and involved
much memorization of formulae,

^ ^^ t¿2" 38"4% replied lhat they did not know.

3" L5"l+/" were able to mention at least one topic covered in the course,

l+. 2.9% repbed that it consisted of lcompli-cated chen-istry?,
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Table XXI

Career Choices

Non-nhvsi es pirls

L. Teacher

2, Nurse

q. Sneinl inrorker

, T^L +^^t*-i^i4" Lau uecllrl-LcrAn

5" Secretary

6" Stewardess

7 " Dental a,ssistant

8, Journalisù

9. Veterinarian

10" Police $¡oman

11" Artist

L2, Interior designer

-l e ïJei ¡d¡aqqan
L)ø

1À. eJust a motherl

| \ | _ål^ñrê?LJ ¿

-/Iô. lvlusl-cran

The remainder

L8.7%

17 "M

8.1+%

7.M

7"M

6.5%

t+'7%

. 176/
)o (/a

2.9/.

L.9%

L"g%

L.9%

L"g%

r"g%

o.9%

o.g%

were undecided,

Phrrsi nq oi t l s

1" Lab Technician 2L.9"

2. Teacher L5"6/"

? \Trrrqa 1)' 1q^) o -+ê L/r

l+. Doctor L2" 5%

Ã S+ã^rârrìêqq / aã
/6 O")-/o

6. Research technj-cian 4.7%

7. Tnrnn¡er, 2-1q,
I o ,/. ¿/v

A Sanrafrrr¡ 2 1qOo PçuteuqlJ 2u-¡o

9 " Pharmacist L.6/"

IO" Dentist L"6%

1 I Crrmnlll-.c'r" n?aôoì¿alïrmêr. 1 Aq,!ê v/|/

'lô F--,ì*^^- I /¿Llo Engrneer L"O"/o

The remainder were rindecided.
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Orr acl i nn -l
q,qve u¿vrr ¿

Do you feel'r,he presenf PSSC Physics course is meant for lhe average
feniale student?

6Z,S'fr of the girlst guidance counsellors felt that the course was

nol meant for the average female student.

^..^^+; ^* ôV¿ucù L/IUII <,

Do you feel- lhe present PSSC course is too difficul-f?

6Z,S/" felt that the course T¡ras not too difficult,,

25.O/" felt that it was too difficult.
-¿L2.5",¿ felt that they did not know.

ôrr ac* i nn 2q,qve urv¡¿ )

Do you feel that the PSSC course is foo malhenatical?

75% repJì-ed that since physics is mainly mathematics, then no, in

that sense the PSSC course was not too mathematical"

L2,5/" replied that it uas too mathematical

-¿L2" 5"/" replied that they did not know.

f\racf i nn ,/,q,4ep ulvrf 4

The counsellors were asked to rank the science courses being taught
i n +hâ r.ri æì.r e^1r¡^-r ^ -^ + ^ À^^-^^ nf Äi ffj ^ì,'l+rr Thev ra.nked f,hem in thisrll Ullv llaÈ;l! ÐUriUUIÐ ÕÈ Uv uçóI çç ua q¿aa!uqruJ o rlrvJ rqrllvq ullr

order:

Physics 200
Ch cmi sl-,r.¡¡ 200
Ði ^-ì ^^-- ô^abrorogy zuu
Physical Science 201
R'ì nl nor¡ 2ôl

With one exception, the counsellors ranked physics as most difficult,

The exception ranked physics and chenristry to be of equal difficulty.



Question_5

would you recomrnend thaf the average girl take physics if she
does not specifically need it for her future education or career?

LOj%, of lhe counsellors stated they would. not reconmend lhat

a girls take physics if she di-d not specificalry need i-t" This seems

lo indi-cate a negative attitude on the part of counsellors, showing

that they see no value in taking physics merely to l-earn somelhing

about the world around them,

Question ó

Inlould you recornmend or discorrage a student from taking Grade 11
physics if she will be faking mafhematics 201 instead of 200?

87"5% replied that they would discourage a girl from takj_ng

nl.l-rci^cifcharçg¡gin|he|Q]¡nc+hometìn<hþ^ñ?5frhô^^ri.PrI-vÐruÐ rr Ð11ç vvel-e Ill UIle ¿Ul lrrd,urrulild,rJruÞ pl.'uËf'ajjlffle. J{gafn, S]_nCe

most counsellors perceive physics to be very mathemafical, they tend

to discourage some prospective physics studenfs.

Q.uestion 7

Do you feel that the PSSC Physics course deals with things that
the average person should knou?

6Z.S% felt that physics di-d not deal with things that the average

person should know,

^-¿25% feLL that they did not icrow"

1^ FãL2, 5% replied positively,

It is surprising that such a large percentage (25) of counsellors

are unfarnil-iar with the content of the physics course. It must be

difficult for them to counsel their students intelligenlly concerning

nnfi nn ahni naqvvvfv¡¡



Question -€

Do you feel thal the physics courses being taught at your school
are slanted toward the male students?

87.5'% felt that the physics corlrses Ìrere not slanted touard lhe boys.

1t trq, falf J-hqJ- fha¡r r^¡a¡aLkø )/u tvLv urrqu ulrv.y vvv{ vä

ôrr aqt i nn O

Are -¡oll â.lrâre Of a.nw effOrf.e in r¡nrrn eehnnl f.h¡f. f.hc nhr¡qi nq rìcnrrl-ulrøu uf f ç ]JrrJ Ðruu uvycr u_
moni mrr¡ hrrra e ef,i vel w m¡.|e t,o enC6Ura.pe cri rl S t,O enrOl'l -i n nhwSiCS?v!¿ rrl yrrJ ù

L2"5% of counsellors said they were aware of special efforls being

made to attract girls to enroll in physics"

Qgeeliea rc

How many high school science teachers in your school are females?

It uas deterrnined that therel¡üas an averaqe of one fernale science

teacher per high school in the I,tiimipeg School Diirision, Since these

are a.l I la.rp.e g¡hnn'l õ r.; +1. 6^i o-¡na Äanrrf ma¡*. Of ffOm fOUf tO Sevent vuL vtL

members, thi-s does not seem a very equitable situation,

Question l!

Do you have a science background (B"Sc" ) or a background. in the/^ ^ \^nuranatr_es (lJ.A. /'l

It r¡ras deterrnined that 75% of the guidance counsellors had

backgrounds in the humaniLies1" L2.5% naa science backgrounds; and.

1^ Fñ i 1L2.5% had other backgrounds,

Question 12

Have you any opinions or ideas that nrighf be used to improve the
PSSC Phr¡si ns nnir¡se in order to a.tf,re.cf, more oi rls to if ?

The few who replied lo this question were in agreement that before

more girls could be attracted to physics, their future career aspirations

had to be broadened, beyond the narrow and stereotyped image universally

held by the majority of females" Af least one counsellor stated that
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she found the thinking of gir1s, regarding their future careers, as

¿¡çþ¿iç- tearly 20th centuryl" Sociefal pressures tend to deNer

girls from pursui-ng careers in mathematics and science, and hence

fz.nm ef.rrd¡¡i no nhr_-ysICs.



Chapter 5

Interpretations and Conclusions

Answers to the Ouest,ions

Mìôêîr 
^h 

Iq,4vv u¿vll a

what are the reasons girls gi-ve for selecting or not selecting
physics?

rn answering this question, the results of Questionnaires #L anð,

#3 were anal}zed, In order to answer the question more systematically,

several sub-questions were formulated, r^ihich were related to the various

iNems in Suestionnaire #1, An analysis of lhese sub-questions follows:

S-l'Lb:quçs.tio4 Ia)

tr{hat reasons related to career are selected by the girls forenrollment or non-enrollment in high school physics?

The career reasons are related. to the responses to items Lr2r3, and

d of the questionnaire,

0f the girls who were enrolled in physics, 65% tett that lhey

needed physics for their ful,ure education" 19" 3% fert that this
was not true, and that they did not need physics as a prereouisite.

fi.ê,q of nhrrsi ns sirls st,a.t,efl t.h.q.t f,her¡ rrorrlrì naa¡ nlrrrci no f^-vLë v/u vL õ;rr rÈ o Uq UçU Utrqu ulrvJ WUqIU .L]t._* lJ,¡J e¿ve I vr

enrollment at university, and Jl,6% tor enrollment at Red River

connnunity college, Again, 6l..6% of girls taking physics agreed with

the statement fhaf they would need physics for their career, 2L"6%

of bhe physics girls felt that this was not true,

0f the girls who were not taking physics, 7g"ú. fel.t that physics

was not necessary for fheir future educationi 75"9% feLt they would not

61
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need physics to enroll at University; and 79.8% teLL that they would

never need lhe subject for enrollment at Red River Conmunity College.

8o"7% saw no need for physics when j-t came to their future career.

Onlv ? -8% of nnn-nhrrsi cs o'ìr.ls fe]f, th¡t, nhr¡si os m'i crhf. he nênêqcvlrLJ ) 'ulu vl irvrr-1lrrJarvÐ óJt rÐ f,v4u urrou 1llrJÐru¡ -__Ò-- _ 'jAfy

for their career',

Thus, it would seem that the nrajority of girls in physics perceive

the subject as being necessary for their future education or career,

similarily, the great majority of female students not enrolled in
physics, would feel it lias not necessary for their future education or

career, and feel fhey have no need for the subject,

-,, ^ ^,, ^^+ -: ^- t-L ìUqU-L¡qUÐ UJUII IU,i

What have the girls been told aboul physics, and its relation-
ship to the other sciences?

This sub-question lrias related to items 5r6rl6rL7rL}, and 19 of lhe

questionnaire, rn response to item 5 it was found that 16,6% of physics

girls and d. 8fl of non-physics girls had been totd that physics r/ras a

subject for boys, Perhaps this is due to fhe fact that if a eirl
showed an interest in taking physics, some people might attempt to

dissuade her by telling her that physics was essentially a male inferesl"

75% of physics qirls, and BL.7% of non-physics girls were informed that

you had t,o be good af mathematics'L,o be good at physics" The mathenafical

abilil,y required of physics students consistently seerTìs to be exaggerated.

^/ /ñ
36.6% of physics girls and 4I"37" of non-physics girls were advised fhat

chenristr'y and physics were a good combination. L6% of physics and, L9.2%

of non-physics students were advised that, biology and chemislry went well

togefher, Only 5% of physics and 2,M of non-physics girls were told



69

that biology goes wifh physics. Thj-s leaves the impression thal an

either-or si-tualion is created here" A girl chooses eit,her biology

nn nhr¡qi nq nrral ¡¡ l-rnt]¡
t \qLvLJ

26"6% of physics girls and" )1.5/" of non-physics girls erroneously

believed that a stu-dent could take only two sciences in grade eleven.

Tf s oi rl r^mn*ad qha nnrrl rì a¡qì lr¡ f.¡ko f.hr.ce ThiS ma.V he.Ve nreyentedlrqvv yr

some oi'r.ls r^¡hn h¡d ¡lre¡dr¡ nhnqan nhamiqfrr¡ ¡nd hin'in^-- oo +1-'^-iÐwrltE BrarÐ, wllu rrqq a!vquJ v¡rvevrr e,rù OIOIOgy aS Lnel_f SCIenCeS,

from nickinr" nhvsics as a third choice,

Thus, most girls have been told that one must be good at mathernatics

f.o sllcceed ¡f, nhrrsi es. A smel I n¡øanø+,¡ -^ 1^-^ l¡ecn f.ol d t.h¡f. nl.uu uquvuçq au yrrJprvÐá d err@rr PgI'UeJlUABe IlAq L _ _-- _ r-lySl-CS

't/,JË,s for lrales. The girls r¡Iere advised fhat chenristry and physics was

the most logical combination, and that biology and physics v\ras the most

unlikely, Some girls were irnder the nrisconception that a student was

Linrited to two sciences in erade eleven"

Srrh-nrrcqf i nn Tn I

liJhat coi-rnselling advice has been given girls regarding
enroll-ment in high school physics?

This sub-question relates to the responses to items 7 r8r9rl0, and

15 of the questionnaire, The very considerable percentage of 83 "3% ot

nhvsir:s c'irls ¡.nd 96"1q" of non-ohwsies oi'ls r'ênorted that the Seniorerrs /va L/v vL

high guidance counsellor had left the choice of high school sciences fo

fheir clienfs. However, LL"5% of non-physics girls replied that the

counsellor at one time had advised them not to take physics, OnLy .9/"

of these non-physics girls had been advised by their counsellor fo try

nh¡¡qi nq Of *.ha nhr¡qi nq oir-ls 21 -6E nenli arl f.h¡l-. f.hor¡ ¡^¡ara inld hr¡ *ho
}/r¡Ju¿vp urrv lJ¡]J Le t ¿tLov/u t vy.J+vv ur¡qu ulLvJ vvvr v uvrq vJ uf fv

counsellor to take physics. The counsellors do not seem to be encouraging
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enrollïenf in the cou-rse, l4ore significantly, 60% of the physics

rrirls were a.dvi sed hv i,he'ir p'ra.cle 10 science teacher f,n t,¡l.cc nh'.sics

in or¡de ele¡¡en. r^rhile on'l w a-61" of non-nhvsics sludents were so advised.sqv v¿v v vrt, / 6 v/e vL

This might suggest that when the grade ten science teacher is interested

annrrah f n a-¡¡arr¡AEe enfolfment jn nhrrsi es f.hc o'irls in her ele.SS WillvlrvqÊirr uv efrvvqr eLve t vrar

nnf fnn i.ha ß^rrrqê Cnnrrarqe'lr¡ i f i.hc oir-lq ,ar^e nnt. ennnrrnroerl f.her¡v},u.,'vrÞvÐ,frq6vq,

will hesitate to enroll,

1.\

u4u-(l4çÐulull rq/

l.nihat is the influence of friends and fanrily regarding

annn'l I manf i 'n nhr¡qi nq?

This sub-question is related to items ll,Lz'L3rfJ+, and 2L"

Parental influence seems slight for girls when if comes to their

course selecti-on " 25% of physics girls had been advised by their

parenfs to take physics, while onLy 3.8% of non-physics girls had

lraan an orlrri caÄ I e4 nf nhrrqi ¡q oi rl q rnd ), M^ ¡f nnn-nlrr¡qi nquçÇll Ðu q,uvaÐçq. )o)/o vL IJIIJplup ó¿r!e qrrq ¿+.v/o vL r¿vrr-yrrJUrvu

girls were advised by Lheir parents not to take physics. The influence

nf naaz.s nn l-.he ot,her hanri - seems ore¡t.er - 2A-24' ¡f nh¡rqì n< oi-¡]5vl PggIÈ, vll ullç vu¡lvr lrarru, uvvi¡Ð ór vauv¡ o tuvê)/u vL

and 2.ffi of non-physics girls rlere adlrised by their friends to take

nh.¡s-i cs^ 2"-"q" of nhr¡si ns and 
""-6q, 

ofl non-nhwsics pirls were advisedPrl.V ÐrvÐ ô 4) ê )/o vr y¡Iry urve slw )-) ê v/a vL

fo avoid the course, 2L.6% of physics and 3L"7% of non-physics girls

renor.t,ed f,h¡t, f.hor¡ hrri nn nlnqc friends enrolled in physics" Since girls

at that age usually prefer peer companionship lo going into something

alone, this nright be a factor preventing some girls from enrolling in

nhr¡si ns- Therr r{e not tiÊnt to seem different or fol-loïI alternate paths

from their friends.
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Sltl¡-nrroqf i nn Ta lv4v v sve vlvrr ¿v /

What ls the backgroì-rnd of

This was anshrered by item 20,

had taken Sci-ence l0O in grade ten.

reported harring taken Science 100.

Srlh-^rr - \
-*- ---esllon rg/

l.dhat ofher reasons are given for

Thj s sub-ouestion r¡jas related to itemsv!-v1*

nanl i orì l.h:f. f ha¡¡ t nnl¡ nJrr¡qi nc f aa] i nn ì trlvu, rvv-4i¡õ ru

A mcr-C 2-21^ y,en¡¡taÄ *.1¡iñ- *1.'o nnrrrqo irrc*n rrrvr v ) ê )/o r çyvf uçu uoÂr1lB ullÇ vuqr Ðç J uÐ t,

the physics sfudenf?

96"6% of girls enrolled in physics

tr'nr- 1-.hp nnn-nhr¡q'i nq ctrrdan* a nd ^ar..JolvÐ ÐUuuvttLJÐ; ( (rö7o

l-,.qJ¿i no nhr¡q'i nq?

26 and 29. l+O% of the girls

would be a chal-lenging subjecls.

to filt out their fimetable,

Srrh-nrraql i n¡ Tf )v*v vqvuu+vr¡ !L/

What are the reasons relafed to fufure career for takj-ng physics?

Thi-s would be answered by j-tems 22,23,2|r25r27, and. )o. 75% of Lhe

girls replied that they took physics because they nLiehf need it in

university; 33.3% repried they took physics because they mighl need it

to enter an i-nstitute of technology; and 86.6% said they took it because

they might need it for fheir future ed.ucation" 69.jfi replted lhey

enrolled in the course because they wished to keep as many doors open

cc ^neail-'ìo 6'ì-ce their career nla.ns l¡¡êr'e nôf, definit,e. on'l rr 2-i Aqurlear uql çsr yralru v! ur w llv u uur rr+ uv. vrLL,y z-L" e/o

replied that, fhey took physics, knowing that if was not a specific

requirement for their future education. 30% of fhe girls replied that
+}.ôr¡ "''^ìì1'{ h^+ Lave taken the corrrse if t,hew h¡d not, renrii-orì 'it.flvu ttGvç UGÂçII Ut¡ç VVqfUv rf UIIçJ rIGq ltvU !Vqqff yU IUó

Sub-question Ih)

What are the atlitudes of the girls in the course towards physics?
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The replies to items 28131, and 32 are related to this sub-queslion,

62.24 of t,he oìrf5 in the course would ad.vise a sood fz.-ìend t.o t,¡ke nhr.sics-uv vvvuru øqvtrç G o_ _ uC^ç pr¿Joluo9

while 23.3% would not, 65% ot the girls found that physics was nol one of

the most difficult courses they had faken, white jofi found that i_t was.

Thus, it would seem lhal the attitudes of the girls to the physics course

were generally posilive, and that girls do not find physics as difficult

as popular opini-on would make it out to be" It is also noteworlhy lhat

\O'fr of the girls in physics ulere enrolled in at least one other science.

Srrh-nrraq*i n- Ti ')
v4v v

What are lhe reasons, stated by the girls, for not taking
physics?

This sub-question is related to items 39rl+Or|Lrl+2r|3rl+l+, and l+8.

The reasons for not taking physics were selected by the girls as follows:

75% sLaLed that they did not take physics since they did not need iL for

their career. 6Z.S% stated that they avoided physics because they had

heard that it was difficult, 36"5% stated that they did not select physics

because they did not know what it was aboul. These reasons poinl out the

great necessity of informing girls about the physics course, explaining

what it covers, what it leads to, of r¡ftat value it is, and of playing

down fhe exaggerated difficulty of the course" Obviously, Lhe girls

who answered lhe quesfionnaire had never been exposed to any of the

above facfs. A sniall percentage (25) said they needed bioLogy, so they

¡l'ìrl na* lol¡a nl¡"'qieq Hnrn¡atror qinno qolon*ino l-'in'ln^-- Ä¡ac nnf nnar¡on.l-UfU llvU UOÂÇ PrIJùaUÐ. rtvvvçvçl , ÐIllvv ÐYIvUUalrË UIUIUBJ LÌUUò 11(JU !]f, VVçllU

a sfudent taking physics, not too much credence can be allowed this reason"

-^ ^¿Similarily, l-B"2% said fhey needed chemistry, and so could nof take physics.

A surprising 1ó"j'4 said lhey were taking l4athenntics 2OL: and were under
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lhe false impression that one needs l.4athematics 200 in order lo take

physics, Onlv L.tl said they would have faken physics if they couÌd

have fitted it into their timetable,

-.\u4u-L¡qçÐ ufutl r,l/

l.nll:rat is the background of the girls who have not taken physics?

This slrh-nrresllsn related to ilerns L5 a.nrj L.6 of t,he nlest.ìorrrlu uqv-yquÞtJJUtI -L'UId,t,cQ U- *-v,!u +/ q¡¡q +v v+ _-_nnAAfe.

For 69.2% of these qirls, biology r¡as their only science. 25% of Lhe

girls l/\i'ere enrolled in biology and chernistry. The tendency of most

of these girls lo lake only one science contrasts markedly with the

qirls enrolled in physics, 8O% of whom were taking at leasl two sciences.

Sub-guesfion Ik)
'ltihat other influences nright have prevented these girls from

taking physics?

This sub-questi-on related to j-tems l+7,49, J0, and f l. 52,9. of the

qirls replied that no one had ever explained to them what physics was

aboul, And yet, although they did not know what physics involved,

53.M stat,ed thaf they were not interested in it, and. 69.2fi sLaLed

they found biology more appealing than physics. One wonders how a

person can slate she is not inlerested in something she has never

been exposed fo, Are these girls merely rationalizing, saying lhey

a-re rrl a.d t h ev t,ook 'ni ol oø'w 'r¡rì i.h orf. arrcn i nrrpst.i o,a.f.i n ø' f.h c ot.h er

possibilities? 25% of these girls stated they had no close friends

faking physics, Perhaps this is one reason why they did not enroll,

Sub-questiqn I1)

How do the opinions and atfitudes (tor,'iard physics) of the
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nhwsi cs and non-nhvsi cs oi rl s differ?
.Ìrr r¿r u ! v v

This sub-question relales to items 52 Lo ó8 of the questionnaire.

tr'nllnr^rìno iq ¡n'i* l-'ô'ì^.r vrlvvvrririr4u qrI IUÇllL dJlldJ-yùrÐ.

ILem J2z You have to be good at math to be good at physics,

7Ì+"9'Z of physi-cs girls and 87. L+% of non-physics girls agreed

to this statement, Perhaps this illustrates that with some exposure

to physics thqrrealize that it is not so urathematical as they were

led to believe before enrolling in the coursee

ILem 53: Physics is slanled toward boys.

24"9% of physics and 29.7% of non-physics girls agreed Lo this

statement,

Tf.em Ã/, : phrrsicS iS One Of the moSt diffiCUlt gf hioh q¡hnn] <,rhianl_.qLvvtlL /t+. vf, lrr6rr JvfIvvI oqvJçuuùo

0f the physics girls, l+8"3% agreed with the above statement,

white l+3"2% disagreed, 0f the non-physics girls, 53"7% agreed wíth the

statement, while L5"3% disagreed, Again, with some exposure to physics,

tlr¿ ^i 3-l õ ri nrl *l¡a crrl-. ianr nnf f.g be as dif ficu]t, a.s l,hei¡ ha.d exnccf.ed -ur rv u qvLJ v u uv vv qe qll I f,v 4¿u uu ulrvJ tlqu v4P9u uçq ó

Item 55: Physi-cs deals with things that the average person needs to know,

0n1y tl" 5% of non-physics girls agreed with this statement.

This is not surprising, since so nany of them stated they ha no idea

what physics was abouf, If is surprising that onLy 30% of the physics

eirls agreed.

-/Ilem 56: I feel I have a good idea of whaf physics is about"

6L.l+% of non-physics students disagreed with the above statement.

Tr ^^^*- ^ .^"L'ìie re-le.f,-ions nrosrâ.irme flor nhvsir.o i. cnnal' naarì96l if theIU ÐççJlIÐ é IJqu-Eu r vrqulvr¡u yr v6rq¡ru¡rv rvr lJl¡JurvÐ JÐ ÐU-L UIJ IMU

-in'lc? i o-nnp¡n^o Of the COUfSe iS tO be feCtified"
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ILem 57: Physics is mostly a bu_nch of formulae,

0f the physics girls , 3l+.)fi agreed,t 59.6/" disaereed. of the

non-physics girls, 3l+"5% agreedi L7.2/. disagreeð..

Item J8: To me, biology is more appealing than physics.

L9.9% of physics girls agreed; 77 "8% of non-physics girls
agreed.

Item 59: A well educated person ought to have taken physi_cs,

\8.3% of physics girls agreed; 23"j% disagreed " 26.g% of

non-physics girls agreed; 48Ø dísaereed"

rtem 60: A study of biology is more beneficial to the average person
than a study of physics"

54.7% of non-physics, and a surprisíng l+O/. of physics girls,
agreed,

Item ó1: I see a close connection befween physi-cs and my choice of career.

53.3% of physics girls agreed to lhe statement, while onl_y

L0.l+% of non-physics girls agreed.,

ILem 62: I have a fairly good ides of what career I want,

83,5% of non-physics girls and. 76"6% of physics girls agreed.

This indicates that the girls make their career choices early in life

and probably select fheir high schoor courses to steer them toward

fheir perceived goals,

TLem 6j: lilhen I selected the sciences I would take, I was influenced by
my friends? choices"

Only 8,3% ot physics and L2.4% of non-physics girls adnritted

this influence,

Item 6l¡: Physics and chem labs seem to be more difficult for the eirls
than for the boys,



24.9'fr of non-physics and 2j.3% of physics girls agreed to
+L-; ^UIlIÐ.

rtem ól: r r¿las infl-uenced by my guidance counsellor r¡hen r selected
my science courses,

24,9'% of non-physics and' 30% of physics girls agreed to fhis 
"

Tha orrid¡nna anrlnggf]or does not seem to be a verr¡ "'r.eaÍ, inflrrorf f v v vv qlro çrrut uvçÈ IlU t/ ù yelll UU Ue d, V t._ _,.- **_,lC e On

her students,

ILem 66: I was influenced by the reputalions of the various scj-ence
teachers when I selected my science courses"

L5'% of physics and 2I/" of non-physics students aqreed to this.
rLem 672 r was hesifanl to enroll in physics because r was afraid

that my marks in i-b would be low.

56,7% of non-physics and. 38.3% of physics students asreed.

rtem ó8: Physics is a good course to take even if one is not going
into any scientific field"

57"7% of physics students agreed, whil_e only 12.Zfl of non-

physi-cs students aqreed"

llnnfìnrri-^ i- o- ot*omn* -F¡ rnqr^rar flrra<fjnn -f -non^l-- ,.,1^ô+UoftUInUIfÌg fn an Atlempl I,C *.,-,"-r þ¿uvuurv¡¡ Lt llqrLLwLJ, wrrou afe fhe

reasons given by girls for selecting or not selecting physics, the results

of Questionnaire #3 were also exarnined" Questionnaíre ffj'Ì^ras a narrafive

one, directly asking the students for thei-r reasons for taking or noL

taking physics, The results were as follows:

Þaocnne o-|q*^Ä L.rr fha æi¡'lc fn¡ nn* folzì-¡æ nhì'êifLed,sulls :tUd,Ue(r Dr, r- ,-. fLou UaKI.i'lg pnySlCS:

"l I'alf nl-rr¡qì ¡c ¡^¡n,r-l rl ha *99 diffiCUlt " "6-\q,
vv Uvv qlltruqtuo 

_lVø 2¡O

2" Did not require physics for career or future educatj-on. 3L"L%
3. Uninterested in the subject; felt it would be boring. U.6%
4" No idea of what physics üias about. LO.g,t
5" Counsellorls advice t+"t+%/¡6. Aversion fo the physics teacher " 2.2%
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It seems that many girls are afraid of tackling physics. Mrany

said lhat Lhey were not very strong in nnlhematics, and hence hesilaled

Ì,o en¡oll in nhvsi es. hee¡11sp f,þat" r.ôli ^a¡â^ -i+ inr¡olrred comnli c¡.f edUv uIlI vr! ar¡ y¡rJ uavu , vvvqqv v ulavJ

mathematics that fhey could not handle, This points out lhe necessity

of dispelling sludentsl fears that physics is nrainly mathematics and

formulae. Cerfainly a physics student must be able to handle calculations,

but she does not have to be a mathematical genius. It{any studenls who

had taken l0l and lhen 201 nathematics felt that they lacked the concepts

needed to understand physics. This misconception should be refuted by

clearly explaining lo them what the course involves and playing down fhe

mathemal,ical content involved" Also, girls should be encouraged to be

less fearful of anybhing involving mathematics" l4any females subconsciously

feel nrathematics and the related physical sciences are something they

nnrrld nnf. hnnc t.n he.nrìle- t,hese a.lwe.vs ha,vinct Lreen tr¡.dit,ione.llv rnalerrv u r¿vìrv e¿vvsq/

domains.

Althouqh counsellor advice is rated fifth, it is astonishing that

ma.nv sirls stated that the counsellor had advised them ilYou only need

biology lo become a lab technicJ-an, so why struggle through physics and

chemistry?ÎÎ This attitude on the part of counsellors is shocking' It

hardly encourages girls to take chalLenging and interesting courses, nor

cloes it encouraEe hiph sta.ndarcls of sehola.-shin and excellence in the

high schools" What il does do is convey the message that the easiest

lvay oul is fhe best, Moreover, these counsellors seem very laggard in

doinq any-bhinq to raise the girlst aspirations" It would seem logi-cal

that a counsellor would try to encourage a student who was willing to

¡.t,f,emnt, nhwsi cs anf ehemistrw- f.n on nn f n hi oher rtoa.ls t,ha,n lhe OneSa u ugilt}Ju }Jr¡/ of u! Qlfq vlrvrr4e vr J t v¡f uv



78

she had originarly slated, rather than advise her to stop wasting her

tine wii,h the thardt sciences and take the easier rou_fe"

It is also interesting to note thal several of the non-physics

sludents had been adv-ised, at the end of grade ten, by the counsellor,

{-1^^+ +1^^,- l-,'¡ '^-.11, neefl nhWSi CS f ^ ^--:- ^r*j+r^*â^ -;*r^ +L^ *^^! -qpnnnd¡¡¡¡urlGU ur1çJ uru lru u 11çeq lJlrJ rf,vÐ tru ðd,rII d,LLlrII L, tJd,lluç IIIUU tJjle po:j L.

courses of their choice. It fater turned out that the counsellorts

adv-ice had been llrong. These students were forced to change their

career plans for something less ambitious, or face the prospecl of

lrying to pick up physics at summer school" It would seem some cor-Ln-

sellors are very anxious fo adv-ise that physics is not necessary, and

should be avoided if possible"

Also, i-n Questionnaire #3, Lne girls who were not in physics were

asked fo describe what they thought physics was about, The results are

listed in Table XX, From the results of fhis table. it would seem that

few of these girls have any idea of what the physics course is about,

It uras interesting to note that the nrajorit,y of non-physi-cs girls had

made the choice not to enroll in physics without even going fo the

trouble to investigate what the course involved, or what they would be

missing,

It is also interesting that many of Nhe girls who sfated they felt

physics would be boring, also stated that they did not know what the

course would be about, This seems contradictory" How can you be bored

r--" anmathih^ i f ¡rarr l¡qr¡a na irìar gf Whaf it inVOlVeS? It WOUId Seem

fh¡* t.herr a:,1ã rn*.innr1io.f no Fê^'lì- - +L-+ +1^^r- rìid -nnl no^rrira nlrr¡qi nqurrqu urrvJ qa v rqululld¡.uAlllÈiô r'çç.u11è; UlldrLr tJllCJ qru lIUU I squli E PttJÐrUÐ,

or feeling that it was too difficult to tackle, they nright justify nol

taking it by saying they were not interesfed in il.
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There were quite a few girls who stated that it had just never

occurred lo them lo take physics, This perhaps points out the slereo-

typing that goes on subtley in our schools. Girls just tnaturallyt

go into biology, It also points out the lack of guidance they received

,.rr-,^- ^ta^noi-n^ *r-,air ^-+.in-e T\Tn oî.e had ever exnl¡..ìnerj f,o t,hem the valuer vìJuavr¡u v4y!@!rfvu uv urlçJtr

of nhr¡si ns. or. r^rþ¿l if c;an lead to,
'Eì.i -^ -ì 'r -- + ^ ì--,' -^ ; -+ ^ ^ ^^^,,- .t the inf ormation revealed in theI rtlorrJ, uøÀr]rÉ rlluv ouuv4J

nrraqiìnnn¡'iraq if iq nnqq'ihla i.^ -++^rñ+ ì-a n-a1n¡p¡ ôrraq*.inn Tq49JUfvllllQll u9, IU fÐ PVùÞrUIç UV drUUçTIIIJU LrV d,llÐvvvr t¿4UÐUIvlI Iø

What are the reasons girls give for taking or not Naking physics?

It would seem that most girls say they do not take physics because

they do not need it for their future education or career" They are

also hesitant to enroll in the course for they fear that the subject

is difficull and that they wou-ld not be able to handle it" Also

mentioned, but by fewer girlsr'w'ere a lack of interest in physics,

and lhe fact that nrany of the girls 'tlrere r-lnaware of what physics was

about. No one had ever explained to lhem what physics involved.

1/i^--. ¡*q*arr *r-,or t.hcr¡ lneked confidence in their mathelTlatical skillst'lcllt-v Ð ud, u çu u]ra u u1rçJ .EUÂçq vvrr

n-.] f ô-l+ f 'ho* nh¡rqi cs demrnrìed ¡ hì oh I er¡el of ¡'l ^ol-'¡oi n onÄdIILI -L ÇIU Ulldr U P1IJ JrvJ uurr@lrquu q q!È;çUr O¿u qltq

oaomef.r'iee'l n¡ofi^i^ñ^r¡ 'l]ha ^rr.id¿n6e CoUnSellOf Seemed to OffefÉ çvirrv ur r vqr }Jr

advice on course seleclion lo only a very few" 'llÙhen it was given,

.i* ,.s 'l 1r- -^-1+-irrô +â-l 1i¡^ *Jra oìrlq nal- *n lql¿a nhr¡qi eqIU Wd.Þ UÐUd,IIJ llçËóUrVY, Uç!.ulIè; Urrv È;rM llvu Uv UqÀç }JrlJÐ!vÐ o

Tha me in¡i ir¡ nf oi rl q qf.rlj¡¡ -- ñh-"õ'i ^ê aqi rl ihar¡ pnrnl I orì**uaû8 pnysrcs, sar-* -.,-r -,.,-**-* ln

the course because they feli they needed, or might need it, for their

future educatlon or career, This hras true for those who had specific

career plans, and for those undecided students who wished to leave

themselves open to follow any path at the end of high school, Many
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also expressed hav-ing laken fhe course because they felt it would be

¡ ch:l I enoi no ÕF i nf.anasf.i no qrrl-r ìaaf Tl¡o -r'i Ä-,., õ*,*ance coltnsellor had nol

been a very great infl-uence on the girls when il came to the decision

of selecting a science, 0f greater influence on the girls r,vas their
qrade ten science teacher, It would seem thatrif the grade ten feacher

had recommended physics, more girls in fhe class would opt for the

course than if the teacher had neglected giving any adrice on course

selection, For example, of the non-physics students, onry a small

percentage (9"6) tla¿ been advised by their grade ten science teacher

to take physics, This mighf suggest that girts will automalically

select biology ralher than physics, unless someone stresses Nhe advanlaqes

of the lat'¡er to them. Almost all of the girls in physics had come from

fhe Science 100 course, indicating that even the girls who had done well

in the l-01 course brere hesitant to enroll in physics.

Question If

The above were the reasons given by the girls for not enrolling in
physics, but is this all one needs to know to attempt to increase their

numbers in the course? Perhaps it is more important to invesligate

what lies behind these reasons. Question II of this thesi-s asked how

the reasons given by fhe girls for taking or not taking physics relale

to their sel-f-imase,

First of all, lhe essential reason for not taking physics seems to

be that the girls do not feel any need for the course, They do not

percei-ve il as necessary for their future education, future career,

nor for taking it in order to be a better informed individual"

This attitude has as ils basis the facf that these girls see them-

selves in very restricted future roles. They have an exlremely
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narro'r^r idea of whal the future holds for them. They are very much in

the traditional mould, with the vast majority ainring for careers in the

sex-sf,er.eof,rrncd VoCafiOnS Of nu:^sino t.e¡nhino or l:h f.onhnnlno-' ¡nrturrr5, uequrrr115, vr !4u uyuttlIUruBJ ¡ d,lI\l

nerh¡.ns lllt,'im¡.f.elr¡ ret.'i rirtc¡ ¡ff.er, r fann¡ r¡e¡nq? r^¡nnÞ *n f lra rr*nn.i,yvr rrqPo qluarr@uu¿J r vu+r !r¡6 qr uvr ,{va Â uu urrc uuuprèIì

e:rlstence of a happy housewife" Few have ambitions beyond these.

Questionnaire #2 rl'las designed to ascertain the career preferences

nf tho ^i¡ro The o'ì rls were â.Sked to rank Seven!-een nossihleru vvva v qÈrtçu uv IotÁ ÐçvL-__

professions, They were to select, in order, fhe five that they would

mncr n¡ora¡ The results are illustrated in Table XV]II.

It would seem lhat both physics and non-physics girls have

a decided image of whal careers they wourd prefer. rn both cases the

traditionally female careers are ranked al the top, The non-physics

oirlc ntnÞoef nn] r¡ ônê f.i.edif,i nn¡llr¡ m:'le nrnfaqeinn in f ha +nn \¿]fb*r *" ¡r rfr urrç uv_lJ I

of the list" The physics girls ra,nked fhree traditionally male profes-

sions in the t,op half of the List of seventeen,

Question 5 of Questionnaire #3 asked the girls to stale what career

Lhey were planning on, Their career choices are shown ranked in

Table XXI, Upon examination of this table, il is eirident that the

greatest number of girls see themselves in lhe tradj-tionally female

nz,nf oqqi nns - Onl r¡ fnlrr. nf f.he qi vf.cpn nrnf oqqi nnq -1 i qt a¡{ l.'rr I l¡c-,.J non-

physics girls could be considered to be not tradilionally female:

r¡o1-.cz.in¡z'i¡n -inrrnnrliel- mrrqi n-inn rnrl ler^n¡êF I'np -i-lro nl¡rrci ne

stu-dents, seven of fhe twelve careers listed could be considered as

not lraditionally female, Perhaps this shows fhat if the gj-rls have

eli ohl-.lr¡ hr.n¡rìar hnriqnnq f.hor¡ r^rì ll nnnqi Åan nþl-'rysl_cs '

Thirs- fema'loe ^o-oi ef anf r-- concenlrate themselves in : lew-yvf eteuvtl\)L.l vvrrvvrrurquv urrvrrrev!vv9 lrf q f vvv,



relatively low-prest,ige occupations. rt was also obv-ious from the

queslionnaires that girls make their career choices quite earl.y in
adolescence, By the age of fifteen, the majority of girls feel the.y

are fairly sure of whal career they desire. Thus, it is no wonder

that girls feel lhey do not need physics" The occupational soals

they have in nind do nol require physics, Moreover, they are so sure

they rrant to follow the traditionally female career pattern, they do

not even consider that physics might be required if they change their
plans for the future at fhe end of high school, Therefore, even if they

realize at some laler date that they really do not want to go into nursing,

it is a little too l-ale for them to raise their ambitions to a hiEher

level, By narrowj-ng themselves in high school to a single science, ï_ke

biology, they have crosed themselves off from many paths. They will
probably wind up as clerical workers, not because this is what, they desire,

buf rather because it is the only choi-ce reft open to them"

If girls could be made to realize, at an earfy age, that there are

many career opportunifies open to them, other than the traditionallv
fema.l e - f.hcr¡ m'i ohf. :nnr.eni ¡l-.c f.hri. r qlrrdrr nf ntaçrr@rç, urluJ llr-L<r'u a-|,.[,r çvrQUç ur-*- e -, a,,tysics could benefit

them, If one could convince them to seriousl.-/ consider careers llke
electronics or medicine, they might then become interested in physics,

feel-ing that it is relevant to them personally, Most yor-rng people

alter their vocafional plans at some time during their secondary or

posf-secondary education, rt is therefore necessary to su_ggest to

these girls lhat lhey consider careers olher than the orisinal sex-

qf.aronl-¡rnod nno tharr ll¡Ä ôôl ^^+ ^.1 
rFh^-- 

-^^l +^urtuJ ttd.Ll ÞurriuUrjuâ r1¡çJ rlççu ,. be made ai,lafe Of the

alj.ernatives available, Their horizons must be broadened. and their



aspiralions raised. liilhen lhis is done, their interesl in sub.jects

Like physics and mathenatics will increase to the same level as the

boyst, IirJhen one sees some hope of a future in a certain field, the

relevance of a discipline increases, and so should female enrollment

in that discipline,

In contrasl, perceiving a future need for physics was the main

reason given by the girls for selecting the courseo Those girls who

chose nhwsi rìs âs ¡n nnf inn fa-t{ that SinCe theif nl¡.ns u¡er.e nnt.vy ulvr¡ ¿ v4v lJ¿qf re vv vr v IIv u

definite they should take the course, for they would thereby have

more opporlunities open to them at fhe end of high school. Although

the career preferences of the physics girls were also sex-slereofyped,

these oi rl s h¡d sl i phllv hì c"her ¡sni rrt.i nns l-.he¡ theì r. non-nhvsi-csr rrvrl_IrlrJ ur

counterparts. rt is also significant that they were not as firm in

f,he'ir nl¡ns fnr fþg fUtUfe aS Were t,he non-nhvsi es crìr-lq. Therr r^ro'r-ev¿vu 6rr ru o Ir¡çJ wur v,

perhaps, more Likely to consider something apart from the traditional

pattern,

The nexb most prevalent reason given by the girls for avoidi_ng

nhr¡si cs I¡rås f.he feaf that the SUhieef. rnre.s f.oo rìi ffi ¡rrlf on¡i *i-r¡f. f har¡yr¿.t v.'vv vvav uqvJuvu vvau uvv qlrrlvq¿u, @Itq uttou ullçJ

would not be able to handle it" This may definitely be true for some

r¡re¡k sl-.rrrienÌ.s hut one WOndefS Whv the ¡.ver.a,rre rrirl qhnrrld lrp mnwçoÂ ÐuquçrruÐ 2 Ðlltr OIIe WOIÌqel'S V\i--r , -- *Ò- ÒÀ¿ ¿ vrrvq** -, .,.,Jf e

fearful of physics than the average nale student" There are many more

males than females in typical physics classes. Is one to assume that

onlr¡ hri oht. sJ-.rrdenf.e f.¡lra nhr¡qi nq qnd l-.hpncfnna *.haro trã m^Tèervu qiru, urrvr vr v¿ v, ar v lrtvl u

br-ì rtht hovs t,hn.n sirls? Certain-ì w- no one eolll¡l rnncnf lhic o^ itvLrLv t

must be that more boys of average ability opt for the course than girls

of similar ability" trtlhy do the girls hesitate when the boys do not?
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This goes back Lo t,he often documented fact that most eirls feel
(perhaps without consciously realizing it) tnat physics is

lraditionally a male disciprine, of interest to boys, and easier for

them to handle, Girls do not feel confidenf when it comes fo the oroblem

solving si-tuafions Nhat arise in mathenatics and. the hard sciences.

This societal attitude has been forced on them since childhood and thev

readily fall into the image of the fernale who finds herself helpless

when confronted by a problem requiring any analysis"

Il would therefore seem necessary to inform the girls fhoroughly

abouf physics and explain fo them that the difficulty of lhe subject

is grossly exaggerated, Their confidence in Nheir ability must be

l¡'¡,','l{ rrn Thar' 5þgrlld be made to reaflze that most, rtirls rìo rreruurru qyâ atlçJ Ðltuuru uË lild,Lry uu L'eë,JJÁe UIIaU J--_ , _-.y

well in physics, offen outperfornring the boys i-n the class, It

should also be exprained that r¡hile a girl should be capable of

handling calculations ín physics problems, she does not have to be

a menfal giant in the fields of geometry and algebra" It is necessary

to play dowr the exaggerated mathematical profici-ency that some girls
f ecl i s r.enrri z,ed nf f.hp f.¡¡ni nr I nhr¡q'i nq qf rrd anf

_y!vq¿ ìJrrJUrve ù UuqellUó

In addition to lhe formerly rnentioned reasons for not selectins

physics, many staled lhat they were not interested in the sub.iect.

Oddly enough, these same people admitted to not knowing very much

about physics, of whaf topics it covered, or of where physics leads.

How can one express a disinterest in a subjecl about which one knows

nothing? Do you not need to be exposed to something before you .jan

accurately judge it? Perhaps these girls are rationalizing the fact

that they rejected physics for no good reason, They never expected
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fo need the subject, and hence did not even take the effort to

deterrnine what the course offered, rt would seem that fhese girls,

when selecting options af the end of grade ten, autonraticall.y selecled

biology, withouf so much as even botheri-ng to consider physics, since

a studentls course of study prepares her for a future career, it

would seem logical that all options should be investigated, and their

advantages compared, before a choice is made. ldhy do so rrìany girls

neglect this? Could it be because the nrajority of them see themselves

in a very restricted future, pursuing the traditionally female careers

which have never demanded physics, that these girls unqueslioningly

opt for biology as corintless females have done before? Most of the

hi oh enhnnl c i. l4anitOba USed tO haVe Sex-Seø.rerra.tefl el ¡sses _ ¡^,lrere..*Ò.^*uv4øuuçÐ,Wl

t.ha o-irlc f.nnl¡ lrinlnorr ¡nd f.hp hnr¡q1 n'l rqqaq *nnl¿ nh¡¡qi nq T- currc Brj.'rÞ L,uuK L__ *_Õ/ _., 'jome

cases, girls had no choice; they had to take biology, This external

comnlllsion is o.rìnê f.od:r¡ of nnlrrqp hrrt. in f.ha minds of m:nr¡ fpmolacuvqqJ , vr vvqf uv, vsu rf r ur¡v ¡r4rrse v¿ ¡¡sr¡J a çtl@IçÐ I

hiolortv st'ill seefiS lo be an autonlatic choice ove?. nhr¡s-ìes. Thêrr rôô'luv vu a¿l quUvrI@UIv vl¡vlvv vvsl }Jr¡JOlUa. f lIçJ JçgI

a knowledge of biology is more relevant to women than a knowledge of

physics. Physics is not regarded as being of interest or value to the

average fen:ale, However, since such an r.]nreasonably large proportion

nf oi nl q f aal tharr r^ri eh l-n anf.pr -nrrnqi no i i. i e not, sllrnr.i s-i no rnrhirvvrulr uv vrr uvr rruf urr¿È;, r u !u rrv u u ur lJr rarlt5 v.--r'

they regard biology as being of greater value.

Perhaps it could thus be said that while girls rnay say they are

not interested in physics, this lack of interest is not due fo lhe

nature of the discipline: it is instead due to the fact that most

fcm¡les ncr.ecìr¡c ìf. ¡s hc-ìncr of little vAlue to f,hem- Thesc oii.ls

^-^ +L^*^^r--^^ :- ri^i^tr- -ôa+?i.Cted fUtUfe fOles- t,h¡.t. renrlire nOÐEE UllclllùCIvUÐ all l-agrL{IJ L'VÐl,rI'IUt,UL¿ l-uUuf, v I'uIEÐ, Ull4U f çtlrul-! Ç
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vast scientific Literacy, They have not been encouraged to look

beyond the narrow pafhway society has prescribed for lhem. They

automatically choose biology as their science, as generations of fenales

have before them, They lack ambition. They do not seem to carefully

consider what the future holds for them" They take the course they are

expecNed lo lake. If they are questionned as to why they did not sefect

or even consider an alternative option like physics, they rationalize

and say l,hey are not inferested in it" They do not know exactly what

it is fhey are not interested in, but they are very definitely not

int,erested.

0f course, such atlitudes should be changed" rf a girl considers

nhr¡qi nq cnd ¡ flef eXami ni nr" the COfff Se Content. ì s t.hnrnrrohl -, llOf ed, er¡u, ) LÐ U¡rvf uuÉrrlJ L

b¡r it, then she can certainly cfaim a lack of interest, But, to claim

a lack of interest merely because one is not opennr-inded. enough to consider

allernatives to a fraditional pattern is not a valid reason for rejecting

physics. litlomen have been trained to be very narroui:ninded when it, comes

ln mrlri no nârêên n1 ¡nq l-ar.¡ r^ri l_l deViate ffOm l.he :cnanf.cd nrf l;9¡¡1 .avvçyuçq jJGUL

To combat this, girls musl be encouraged to actively consider professions

r.¡hì nh c¡a nn-l- tr.¡j ¡¡'l lr¡ femn.l c- If theif intefests a.re exn¡n¡erJ - nerhe.ns¿ vrrs4vo ll¡uvr vu ur @r ç s },arrqvu, pvr rra}Jr

*}ì¿n ihâr",.rì'r-r ^ive some consideration to selectins.their courses- r.et,hervvl¡ulqvt qulvl¡ Uv Jslgv U+t¿õ u¡¡v! uvu , r @Ullv]

than automatically opt,ing for certain ones without a second thought.

Re.nkj ¡çr f611r*h i n ì mnntf cnap nf f.hc rêrq^nq fnr nn* '| ¡Þ-ì n^ ^l-'r'ci acrLq¿ulriló Ivqa ufl rrI lrrtyvtr uallve, va ulIç f ç4ÐUlIÐ -LUI' lluU trd,Mllt PllJÞf UÐ,

was the fact fhat niany girls ïIere totally unfanriliar with the subject

and so hesitated to lake it. This points out the need fo inform these

girls about the subject and its potential, and why it would be beneficial

for them to take it, It also seelns to ilLustrate that a lot of sirls
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l¡na,., -n+l-,-ì-^ ^f *ha crrhianf h1,t were not wil]-inô +^ ¡tn ¡n--]-t.ihî +ñurr!rró va urle oquJçuu, uu_u vvçr e rrvu wrl-ur16 uu uu d,ll.Jtrtl-L.t.lg uu

find oul about it, But, after all, why should they bother? One does

nnt ncad nl¡¡rqi nq * n nn i n.í. n ¡rr¡c 'irng an)"way,

When one considers fhe reasons advanced by girls for taking physics,

again future need for lhe subject predominales. Those girls enrolled

in fhe course felt lhey would need it for their future, This suggests

thal if one w-ished more females to enroll in physics, J-t nr-ight, be profit-

able to convince more girls that they should consider professions

hpr¡nnd l-.hc f rrni no'ì 'l^..'--..;næ o*ar.e6t.r¡ne| scf. l-.hqi. qnni a*rr Fôcô?uÇ.yuttu r/trv r,JlJrud,r ruw-pd,yrrtgrÞU-* -- v+vv¿ * ___-"VeS

for women, Then, as their interests broaden, they will be more willine

to consider a course fhat has been formerly regarded as not typically

a female donrain"

Alqn mcnr¡ nf +hô ^ir'lc r.r1¡n ea'l anlad nl,r-"c-i^q q¡ìrì *hôrr Äi.l SO!rvu, uqru ullç.y qfl

because they felt if would be interesting and challenging" Thus,

females can become as interested as males in this thardt science"

There is no need to creale special i^ratered-dor/ün courses called

lPhrrq-i nq fnn lli nle9 r^¡h-i nir r^¡nrrlÁ qf naqq Jrn¡^¡ nJrrrqi nq ¡nn]i ac ].^ +hi-^ê¿ !¡Jervu rvr vra ru , v!11!vf I v!v4rq uur veÐ lrvvv p¡lJ-rvo @yIJ4çÐ uu ullrltËÐ

îof interest to viomenl (presumably electric refrigerators and. sewing

\ "-machi-nes), Whaf is needed, i-nstead, is to get girls Lo realize fhat

there is a future for them in studying physics*whefher that future

involves a professj-onal career related to physics, or merely involves

being a well informed individual-, Girls wifl then be as interested in
f.ha crrlr'ìant. sq h- *- -oys,
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Question III

Question III of this thesis concerned attitudes of the Eirls e

p'lli da.nee eollnsel I ors t,o nhr¡si es - InIÌrct.her- ¡ oi r.l h¡rl ccl anj- od nh¡¡ci ncevrrv uf rvr q È;!r ! tl4q ÐçICU LJüLl IJl1JÐrUÐ

or not, it seemed that the giìidance counsellorwas of little aid to

the student when it came to choosinq options" The only adrrice given,

concerning physics, hias negative, advising that some girls not bother

t^rì J-h nlrr¡ci aa ai fce it WaS not a n7¡e7ieñlri sit,e fnr. the nost,-seeonja.rwr¡vu Q IJ¡ çr ç(¿4rÐ¿uç avI er¡v ¡Jvu u_uuvv¡tu-t- J

rìô1 ìrsê t,her¡ rn¡er.c ^l ^--j t)'ì rl s Ì^rere 7râ?¡êl rr ennnrrn: op¡ f.nuvur oç ullvJ wça ç }Jró1ul¿1l6 ull. u,- *_

cnrnlI in nh¡¡qins if f.ho¡¡ did nol-. ¡hqnlrrf.alrr ncnrrira ifulrvJ q¿u rtv u quÐurquçrJ r gqqft ç JU .

Tn rn¡ I rzì ¡s f.ha nrraqf.-ì nnnal¡g sent to theSe enrnsel I nt s itslr v uvrlu uv u¡¡çpç vvqlÐçIlvl Ð, J

seems that lhe majority have a very negative attitude touard the

course. Most of them felt that PSSC Physics was the most difficult

of the high school sciences, and that it Tùas not meant for the averase

fenal-e, The najority had the impression that physics was largeþ

mathematical, and stated they would discourage girls who felt weak in

mathematics from taking physics, Most also stated they riould discourage

a student who was enrolled in l4athenratics 20I from taking physics"

All of the counsellors staled that they would not encourage a girl

to take physics unless she specilically required the course" There

ïras a general consensus that physics was not the kind of course that

dealt with things that the average person should know" By far, most

counsellors had an arts background, and stated they were unfamiliar

with physics, It is certainly quite reasonable to assume fhat these

counsellors are not going out of their hray to encourage female enroll-

menf. in nhr¡qi nq Ther¡ seem t.n r.eo¡r'd t.he slihient. es heino r¡cr.r¡evvru uv r v6qru uitç oquJçv 6 vvrJ

difficult, not necessari-ly of value to the educated wonan, After all,
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these counsellors have done very well withoul it. Their affitudes are

undoubtedly passed on fo their clients. They also seem quite contenL

wilh advising girls into the same traditionalLy female courses, and

hence careers. Thev seem fo see no need to counsel their students into
'l nnl.i -^ l..avn-d tho trrni n¡ I qf.orenf.r¡nalvvÂrrrÉ UçJ wlrU Urlv uJ yrvq! u uvI vv úJ Pç o

Question IV

Finally, once the reasons for the tendency of girls to avoid

physics have been establjshed, it is the ultim,ate goal of this

thesis fo attempl to develop a rationale which would encourage

females to enroll in lhe courseo

Consistently, it seems that girls fake physics if they perceive a

-Leed for lhe subject, and avoid it if they feel they do not need the

course. Hence, it wouLd seem that it is of paramount importance to

^^-rrinna ^i11c fþ¡f, t,hew need ¡þrrsins_ ¡n¡] t,he.f, it 1/i-ill be Of ValUeuirqu u¡¡vJ ¡rvvq yrrJ

to them, To do this, it is necessary to try to encourage girls fo look

l-rar¡nnd f.ha t.n¡di+i ^'^^r'l-- r^-^f ^ onnrn¡f.ions of t,e¡ehino ¡nd ntrr.s'-_-*-rronarry remare -rhg,
+ ^ ^--^r ^; -. +ì^-+ f.od¡w f,her.e â.re må.nv ¡.lt,ern¡.ti rres fof them tO COnSidef[rU Ç^}JId,All Ulló U UUUAJ U]Iça 9 @I u ¡¡@llJ QIUçI tla u! v ç

besides these sex-stereotyped ones, and to convince them fhal they

should at least leave themselves open to attempt alternate plans at

lhe end of high school, One must actively try to raj-se their aspirations.

By showing them how physi-cs can and does lead to a variety of interesling

¡nd i^¡.r.elw nonsidered eår4eers- hnncfi¡'lIr¡ one câ.n increase fheir interestQlru r q¿ vrly vq vqt vv¡ s ,

in physics. Once they see a fu-ture for themselves beyond the narrow

ones usually reserved for females , Lhey might see a need to study physics,

0f course it i^i-ill be difficult to broaden the aspirations of the
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majority of the girls, They have been thoroughly indoctrinated since

infancy by lheir families and then by their teachers, as to what roles

they should seek out i-n life, Perhaps the only thing lhat one can do

is to start them thinking that perhaps they are setting their goals too

lnrn, Tr.rrino i.n re.ise t,he a.snir¡+;^.^^ ^+r +L^^^ ri.r.ls sholrld 'lnoinrllr¡{vWd rr Jf,1]< Uv I ofuv uilv qelJal dUfUIlÞ Ul L/IIYÐç Bra rÐ ÐllUL¿ILL IUBf -***d

be the task of their guidance counsellors, However, to date, these

rromen do not seem to be too active in this area" Therefore. it has

become, by defaull, the concern of physics teachers who see so many

bright girls avoiding their subject, because they feel they do not

require lhe subject,

tr'rrr-f.hez'mny.e il-. -ìs r.eoy.ptf.:hla f.n qaa i.ha oir.'ls narqiq'l-.onfl¡¡¡rrvf v, urrv 6!¿ ¿u lJvr rru uvr¡ury

concentrating themselves in a few traditionally female occupations,

In addition lo talJ<ing to the girls to try to convince fhem, one nr-ight

also collect materials describing emerging opportuni-ties for women in

new fields such as ecology, consumer health and welfare, apprentice

professional fraining, and in the traditionally male occupations of

dentistry, engineering, law, and medicine, One mi-ght seek and secure

ne.Ì^rlv der¡aloned m¡.f,eri¡.'ls- sreh ¡.s n¡.mnhlet,s- fi'jms- e.a.sset,l,es. and

of,her medi: nresentations that combat sercism bv showinp women in -:^1^v u]Içl ¡lrçurq Pf vr çll uG uf vIIÐ ulrQ u u LLL Jvv t

career, and political si-tuations commonly set aside only for men, These

might be obtained from fhe ltlomen?s Bureau of the U,S, Department of

Ta.hor- or it.s Ca.n:di¡.n collnterna.¡1 , An effort could be made No invite

fema.le sneakers for te.lks on notential careers for students. The school

should be encouraged to invite female doctors, laltyers, and business-

'women, not just stewardesses or nurses, One should try to allow the

girls to see a Ïrolnan who is successful in a profession formerly
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rêo,âï.de.l âs he-ìr^ ^.^^ +1^^+ ^-r-- a man could handle" Girls must ber çËdra uçu GÐ uçr]rË vllç ullGU ulrrJ

made to reafs-ze how many of these j-nteresting careers physics can

'laqd f n ¡nd hnr^¡ qf rrdrrino f.ha slrhiont. r^ri ll ner.mil-. t.hem i.n nrrrqrrorvqu uv, qrrq ¡¡vvv t¡¡ó u¡rv yqr eqr

any future career,

Þlrrrqi ¡q 'ì q qnra] r¡ i -n nood nf ¡ nrhl i n rol sl- '* _**.tons progrannne,

Girls need to be informed about the course and the varied and inferestins

topics that are covered, A good ïiay to do this rlould perhaps be with

demonstrations. For example, a series of experi-ments i-nvolving

mirrors, lenses, and cololrr i^¡ould. be an effective i^Iay of interesting

the girls and illustrating optics to them" Static and current electricity

demonstrations would also be attractive. Physics displays throughoul

the year might also be effective in i-ncreasing the nurnber of interested

students,

Girls should be rnade to realize that the difficulty of physics

has been greatly exaggerated, They also need to be conv-inced that

girls do very well in the subject. It should be pointed out that

while a physics student must be proficient in doing calculations,

the algebraic and geometrical skills required are minimal, Moreover,

t,he nhws-ì es f,ee.cher will undertake to teach her students most of the

mathenatical skills they will need, such as scientific notation,

the use of the slide rule, graphing techniques, trigonometry, efc,

ra;*ô'l 1-. -i+ i s imnnr.f.:nf, for- the nhr¡si cs flen:.r.t,ment. f,n f,i.w fof fllqIIJ t Lú Lo ¿rrr}Jvr uqllu r vr ur¡v yrrj/

develop a closer rapport with the guidance people than presently

exists, By speaking to the counsellors and telling them of the

genuine concern of physics teachers to attract more girls to lheir

srÌ¡'ìecf,. ¡ close? âlli¡nr.c m-i ohl be created between the two departments"
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The counsellors should be i-nformed of what i-nterestins topics are

covered in the physics course, and rnade aware of all the varied

careers to which physics can lead" It should also be explained to them,

just as i-t uas t,o the sludents, that physics is meant for lhe averaqe

fam¡l e sf,rrrJent,. and that itS dif fi eir'll-,r¡ hes haen exa.rrrrer¡tej -rrv4+vjl ¡rau vvvtf vre66vr QUvuo

Similarly, they should be informed that the mathematical skills

required of physics students are not as great as they are sometimes

made out to be, The counsellor should be told of the physics teachersl

disappointment at seeing so Írany yolxlg girls bJ_indly opt for

traditionally fenrale, unambitious careers" Perhaps the counsellors

can be made to see the point. These cormsellors could be invited

into the physics classroom to observe an interesting lesson or

experiment" Once the counsellor has been convinced that physics is a

valuable course and her attitude touard it improves, she mighf start

to encourage more girls to enroll in the course, ltle need these people

¡.s n.llies- rn¡ho rnrìll rruork a.lons wìth nhvs-ies f,ee.eha¡q ln lpr. f^ ^et, vulLv e uv vIJ uv 6

more girls in the course,

rfr.r¡rro ^hô ^ån ¡.nf,irrelw f,r.r¡ to increase the nilmher" of o.ir.lsLLL49 t qv vr v v¿j/ wL ,.1 vqu v uf rv rru¡rver vI É!r !Ð

selecting physics, And, as female enrollment increases, the

overall student enrollment in physics will also increase. After all,

the main reason physics teachers want more students in their course

is because they feel it is a subject that will benefit these young

people" As the times become more technical it is important that the

õôhôFÐ'i nnnrr'l rti6¡¡ be SCientifice.llv lit,er¡t,e-in Ordef to funCtionqvvtLt!

intelligently. Females as well as males should study physics, if only

to be better informed individuals,
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Sumrary and Conclusions

The purpose of this st,udy ïras to identify factors relalinq to

fernale enrollment in high school physics courses, and to develop a

practical rationale for encouraging fenrale enrollment,

A set of three questionnaires was developed and administered to
f hp o-irlq on¡a] led in srades e]eVen and tWelVe e.t Sislcr. Hi oh Su¡¿v ó!r ¿v viu v!!vs q*-- -+€Ven AnO. t'UIeIVe ,.*_,. _ChOOl,

in the hJinnipeg school Division, in November, Lg73. These question-

naires attempted to ascertain the girlse reasons for selectinE or not

selecting physics. A fourth questior¡naire was sent to the senior hish

o'i rl s I oiri d¡nee counsellors i_n t,he InIi nni nco Snhool Tli rrì ei nn ¡ lõq¿qqrrue veuJÐç¿rul Ð Jll uI1ç vvllllLIPç8 JÇlIUv-L u_LVJÞIL)Ii, d, rSO l_n

November, L973, in an attempt to determlne their attitudes toward.

physics,

The thesis lried to speak to four main questions, These were:

Question r: hlhat are the reasons girrs give for ser-ecting or
not selecting physics?

Question rr: what is the relati-onship between the reasons girls
give for not selecting physics and the present findings
regarding self-inrage that girls have of themselves?

Question III:What are the attitudes of girlse guidance counsellors
tomrd the physics course and what kind of adv-ice are they giving
the girls about physics?

Question IV: What type of rationale will best ene.r'nl.âcre oiz.ls to
an¡nl'.l 'i - ^t.-"- t-)-r-" '--,, physics?

Queslion I was essentially answered by anal¡z'zing the questionnaire

restllf.s - Mnq*. oi rl q <¡rr f ha¡¡ di ¿l nni iol¡a n't-,r'oiLe vqr q+q rrvu uqÂe yrryorCs because they felt

they did not need it for their future education or career" l4any slated

*Ìra¡r r'rama nÃr1r^+,ant to enroll in the course for thev fen.red f,he qrrJricnfvrqvuqlru uv çIIt vr! I1l utlç uuul Ð9 f ua' ----¿ v¿¿v v4v.tvvv

woul-d be too difficult, A smaller number mentioned a lack of interest

in the subject, and some sfated they were completely unar¡rare of what



qt,

lhe physics course was about. l4any girls lacked confidence in their

mathematical skills and felt that physics would involve a great deal

of complicated mathemati-cs,

The ma.iorif., ^f ^j-']c c-l.,,rl.-i np nhvsics sa.irJ thew enrollerì i_n therr¿6 ,ÈrÁrJ e+ve vsau ur¡vJ ur¡¡ v!!çq J

course, feelì-ng they would need it for their future education or careerê

l\ir-*,- ^+-r^r +L^+ +hô-¡ câlo^iaÄ lhe course becauso fl¡arr *l¡nrræt-rf i_ll"lçLlrJ ùUq,Uçq UrleU UlrçJ ÐçIçvuvq UlIg vvU Èç UçUdUÐç UllgJ LJLLULfBlItr I

would be an interesting and challenging subject,

The advice of the guidance counsellor was not perceived by the

majority of girls as having a very great influence on their course selection.

In answering Question II, an attempt was made to relate the reasons

t,he o''ir^ls ø'¡r¡e fnz. splent.ino nr. nnf. ealenf ino nhr¡qi ns l-.n f.hp eplf--ìm¡oeul19 óII Jp SqVv Ivr ev¿vvu!il5 v¿ flvu uv¿vvur¡¡õ fJ]¡Jr¿vu uv uilç JgIr lJ¡Jgbv

f,ha.t the c"i rl s Tr; -Lr r^---^ ^f +L,:mSelves.urrqu urrv r¡aè;rlU llGv ç vr Ur¡ç

It seems that the main reason girls gave for not taking physics

'is henn.rse f.hew do nnt, feel ¡.nw need for fþg go¡rse. Mnqf. rrnrno o'i rlsIU Vvvsqp v¡¡v vv4r vvo l¡vs u J/

have a very namow idea of what the future holds for them" An unreason-

ably large proportion of the female population wish to be nurses or

teachers, relatively low-paying and subordinate positions in our

society, but ones which have traditionally been reserved forhromen"

These professions have no requirement for an understanding of the

principles of physics. Thus, most girls, aspiring to these careers,

rin nnf. fce-l f.herr -o¿À ^l-'--oi nc Tn eonf,re.sl,- 1-,hose plirls who sel_eCfuv llv u I vvr urrvJ rrvvq fJrrJ urve

nh¡¡sins. her¡e slirrht,lv hisher ca.r¡eer a.snire.t,ìons. ¡nd t.hrrs feel lhat}JrlJurve, rravv urt6¡1ury

studying physics might be of benefit to them at some fufure date"

Secondþ, many girls stated they avoided physics, fearing it

would be too difficult" Since more girls than boys seem fo exhibit

this lack of confidence in their abili-ties, this phenomenon could
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perhaps be aftribuled to the well documented fact that most females

feel inadequate when it comes to the traditionally nale dominated

fields of mathemat,ics and the thardl sciences. This is a societal

attitude which i-s subconsciously adopted by most girls and women.

A lack of inlerest was expressed by some girls as their reason

for avoiding physics, This reason could not be accepted at face value,

since the same girrs also mentioned that they had Little or no id.ea

of r^¡hat, nhr¡si ns WaS abOUt, Rather tha.n i nvest,i rñ+; -^ +Ù^^ ^.^+; ^rq *har¡v!]¡qu yrr,Jurvu vvqe auvuuo fLQUI--- . ---*ó6Url]å UIIY LTPUIUIIÐ úIfr-J

would be taking, mosf girls just automatically selected biology"

Perhaps they did this because it is the traditional route followed
'Ì¡r¡ famr'l cq i n hi oh q ¡hnn]

Questi-on IfI was answered by examining the resulfs of the

questionnaire sent to the girlst guidance counsellors" It seemed

that the majority of these counsellors have a negative attitude

toward physics, Mosf of them feel it is too difficult for the

average student, They ranked it as the most difficult of the science

ñ^,,?êôc nrra¡a¡l, and stated that they would not reconrnend that a girl

enrol-l in the colrrse unless she specifically required it" These

cor.insellors felt physics dealt with topics of lift1e value to the

average, edu-cated person, They thenselves, almost universally,

had an arts background, and were admj-ttedly unfaniliar with the

nh¡¡si aq nôlrr,¡cê Thi q ocner¡llrr -^^^t'i--^ ^tr'lr"'ic f.nr^nrd nh¡rqi nolJilJÐIuÐ uUqI Èço f rrrr õvirvrøLLJ llEÈ;4UIVU d,UL,IL/UUw UvWOtU PrIJÐIUÐ

nright be passed on to their clients, and it would certainly influence

the advice given,

Ie,stly, in answer to Question IV, there are several things one

might try to do to increase fenale enrollment in physics, The most
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important would be to try to conrince the girls that there is a future

for them in studying physics, Physics can lead to a variety of

interesting careers. rf one can conv-j-nce lhe girls to consider

careers beyond the fraditionally acceptable ones of teaching and

nursing, they nright be persuaded that physics is of interest to
rL ^* mL ^ ^--- --eref.eri di f fi nlllt-" 1ñ^ h-+1"^*^+..i ^â I nnmnl cvi f ¡¡ nfurrulrt. rrru u-A-d.88ç¡@ueq qrrrruuruy d,JI(l. llld,UIlejiid,UlC*_ __-._r_

nh¡rqi nq qhnrr'lrì he r"efltf.e¡] - .enrì the oir.lst nnnfifianaa hrri "l f rrnvv I vf quçq, q!f,u Ç___ Õ_* __ __f ¡¿+qgtlvç u|[IU L¿lJ

if one is going to overcome their hesi-tancy to enroll in the course.

Finally, it is important for the physics teacher to seek out

the guidance counsellor as an aLLy, and atfempt to familiarize the

cor.insellor hrith the physics course and r/ù'ith onels Aenuine concern

f nr', :t.i.r.p níi no mor.e oi z.l e l-.n f.ha qrrl-r'ionl
u¡¡v eqvJvvuo

Thus, an active attempt can be made to combat the unforlunate

trend alday from physics, and to get more young people studying a

very basic and valuable subject. Hopefully this rationale will

work at Sisler High School, and at others with a sinrilar problem

of female underenrollment in physics.
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Questionnaire #t
¡Pi.rìc ^r,ao+ì_onnaj_re iS to be used to p'.a.ther information fron oìi ls.urvf urqrf v !v !¡¡rvl rrgulvlf If vttt óIM,

in p'ra.des eleven nnd f,rn¡elrre- ehout their reasons for ta,kinrr oi. not

+^ì--"*- Ðcq^ DL--¡-ì^c Tr ic hnnad that this information rnri[ beuorÂrlt8 f pvv rrlJùruù¿ f u rÐ rlvPç

helpful in improving physics courses, It is also hoped that it will

heln nhvsies teachers who are interested in increa.sino the enroll_ment

nf. ^-,'r-la i¡ *l¡a-i¡ qlhìan* Tha infgSp¿tiOn iS COnfidential. Fill in

the other information on the answer sheet, but onrlt your name, and the

name of your instructor"

PaTt A: TO BE ANS}JERED BT ALL STUDE]ITIS.

Inst"ruc"-tjons for conlpleting Part A:

Read each statement and decide if it is true (f) or false (F)" If

if is true (T) blacken the corresponding space und.er T on the answer sheet"

Tf the statement is false (¡') ¡tact<en fhe corresponding space F on the

answer sheet, If the statement does not apply, or if you don?t know,

blacken the corresponding space with the small number J above it on the

answer sheet,

Part A

1" I do not need physics for my future education.

2. I need physics for enrollment at the University.

3. I need physics for enrollment at Red River Community College,

/, T naad nJrr¡qi nq fnr m\r ?arêê:rr
'+ o ,'\.r

Ã T h¡r¡o l.raan fnld fhrf. nhr¡qinq, ìs ¡ qrrl-rìenf. fnr. hnr¡q
) o ! llqv v UeeI¡ Uvlu Urlqu ì¿rJurve !p a e4vJ vvJ v o

6. I have been told that you need to be good at mathematics to be good

e+ nl^--^: ^^sv yrrJÞtvÐ,
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7. f was advised in jun-ior high school to take physics"

Ê jVfr- cani nø lri oh orri fl:nne nnrrnggf]gf adV-iSed ne t,Õ f,¡kp nhr¡qi ru ' l'ry ÐvlMI rra6rr óqlqqrrvv uvqf LÞ9IIUf' d,LlVIije(I J.-_ __ _*JS o

Q Mr¡ cani ar hi.oh crli-ìda.nce eollnsellor advised me nôt, t,o t,¡ke nl,7 ê I'rJ ÐvrIIUa Ilr5ra 6(jfqq¡¿vv vvqlÞq,_L-LUI' ¿LtVI:jeq J--_ ___ _ __ -*,-, l-.ìysl_CS "

r0, l4y senior high counsellor left the choice of a science up to men

ll - I4r¡ n¡r.enf,s â.dv-ised me to tAke nhwsins-lJ*Á v¿r vv us¡lv }JlrJ u¿vu o

12- IWw npr'.enf.s advised me not to t,¡ke nhr.sins.
-*. 

,,¿ lr's¿ vrrvv u uv uø\v yI¡J urve ó

L3. I have been advised by friends to take physics.

14, I have been advised by friends not to take physics.

15, l4y grade ten science teacher advi-sed me to take physics"

L6" I have been told that chemistry goes with physics.

L7 " I have been advised that chenr-istry goes with biology"

f8, I have been adv-ised that biology goes with physics"

19. In grade eleven a student can only take two sciences, not three.

20" I took IPS Science in Erade ten"

2l . l\Tone nf nrr¡ elose friends Afe te,kinrr nhvs-ìes-sr v u(4rr¿¡6 PlrJ urvr o

Part B is to be answered by grade 1l and 12 students who are_1gg.¡¡!f¿_
!êhi4g_p$Elçq, If you are not taking physics fhis year, go to Part C
nf f lra ^rracii nn-va urlc qLr-ËÞ ururrrtåale o

Part B:

22" I took physics because I nay need it for University.

23" I took physics because I may need j-t for an Institute of Technology.

24, I took physics because I nay need it for nqy future education.

25" I took physics, although it is not required for my future education
AT î'TèèT

26. I took physi-cs to fill out n1y timetable,

2J T f.nnlr nhr¡qì nq ìrantlrqê mf¡ nây¡êcr^ nlenq eFê ^-^J T ..^rl. tn Þaon
-l . ! uvvn yr¡.yúrvu vvvqqpv ¡rÐ/ vq¿ vv¿ }Jr@rp qt v Vd,È;Ug9 A.!!U f WéIIu Uv ÂçglJ

as many doors open as possible,
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28" I am taking at leasl one other science"

29. r took physics because r felt it would be a chal_lenging subject.

30" r would nol have taken physics if it had not been required for myfuture education,

3L" I would adv-ise a good friend to take physics.

32' Physics is one of the most difficult courses r have taken"

END OF PART B" NOl,f GO TO PART E OF T}M QUESTIONNAIRE.

Part C:

Part C of the questionnaire is fo be answered by grade 12 sùudents who
have credit for PSSC 20.0, but uho are not taking Þssc loo this year"

ff you have never taken physics, go to part D.

!qr!__q:

33" r took physics in grade 1l because I thought f needed it for n¡y- career.

34. I dropped physics because I found it too difficult,

35" ï dropped physics because I found it uninteresting"

36. I dropped it when I found out that I did not need it for mJ¡ careerô

37 ' r dropped physics because r could not fit it into my timetable,

38, I dropped physics because I did not Like n¡y teacher,

END 0F PART C" NO[\I C,O T0 PART E 0F Ttm QIIESTIONNAIRE.
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Part D: To be answered by students who have never taken physics, and
are not taking il this year"

39. I needed biology, so I did not take physics"

l+0, I needed chemistry, so I did not take physi-cs.

Ì+L" I took l4athenatics 201, and thoughf I would not be able to lake physics
without takins Ì4athematics 200.

Ì+2. I did not take physics since I did not need it for nly career.

l+3, I would have faken physics, but I could not fit it into my timetable,

44" I did not take physics because I have heard it was difficul-t.

45, I take biology and chern-i-stry.

t/46. Biology i-s my only science.

l+7. I find biology more appealing than physics"

l+8, I did not take physics because I did not know what it was about"

l+9. No one has ever explained to me whaù physics was abouL.

50. At leasf one of my close friends is taking physics.

5L, I am not interested in physics,

END OF PART D. NOhI GO TO PART E OF TITE SUESTIONNAIRE"

PaTt E: TO BE ANSWERED BY ALL STUDENTS"

There are some statements about physi-cs in this section, After you have
carefully read a stafement, decide whether or not you agree wifh it, If
you agree, decide if you agree m-ildly or strongly, If you disagree,
rìaaiÁo r^¡lraiha¡ rr^rr âæ¡ao mi lrllr¡ nr qtrnnolr¡

Then, find the number of that stalement on the answer sheet, and blacken
the space by the number 1- if you agree strongly'

t-;f rrôlr .âoy"oc miIdIrrL- LL Jvq 
qó¿

?- i f vôìt câ.nnof. rìer,ide or" ì f the)- LL u qvvrqv,

statement does nof apply.
,. -i.F --^" 

^iõ¡dÞôê 
mi'ld'lrr+- fl- JUU urÐ4Ëaçç JrLrurJó

Ã- i f r¡nrr rìi s,a oFêê qf.rnnol r¡
)- Lr Jvq q!eq6 urvr¡6{á
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]4ørlltplç.

0, I would like to have a lot of moneY"

0"1_,22_4_2

( fne person who marked this example agrees strongly with the statement,
ril would like to have a lot of money.rr) Please respond to each

statement and blacken only one space for each statement"

tr..) Ynrr 'l.r¡rra f n L^ ^^^rl ¡-|- mof hp¡2f.j ns t.o he gooj ¡l-. nhrrsi es-)-, 1V4 rr@V V Uu uv Bwuu 4u ll@ur¡v¡reuluu 6vvu qu yllJÈruo o

53, Physics is slanled toward boYs.

5l+" Physics is one of the most difficult of high school subjects"

({- Ph¡rsi ns de¡.ls with thinEs that, t,he â.verâÉte nê7isôn npadq t^ know,))" rrlJÐruù qçqru vvtu¡l ur¡tr¡5v qvv¿s6v

\4. T feel T he--^ - ^^^r 'ì^^^ ¡f in¡h¡t, nhwsies'i.s about")wo ! açvr I rlqvv d, BUUU JUçO ur Wlrqu P]IJÐIUo I

57. Physics is mostly a bunch of formulas.

58, To me, biology is more appealing than physics'

59. A well educated person ought to have taken physics"

60" A study of biology is more beneficial to the average person than
a study of phYsics,

6t" I see a close connection between physics and ny choice of career,

62, I have a fairly good idea of what career I want,

61. hlhen I selected the sciences I would take, I was influenced by my

friends I choices.

64" Physics and chemistry labs seem to be more difficult for the girls
than for the bovs'

65. I was influenced by my guidance counsellor when I selecfed my science
cours es ,

66" I was influenced by the reputations of the various science teachers
when I selected my science courses.

67, I was hesj-tant to enroll in physics because I was afraid that my

marks in it would be low"

65. Physics is a qood course to take even if one is nof going inlo any
scientific field"
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Questionnaire #2

Lisfed below are L7 possible careers. 0f the t7 gi-ven, select, in order,

five of the careers that you would most, Like to have, Idrite 1 beside lhe

career that you would most prefer; write 2 beside fhe career that you

r^¡nrr'lrì nnafan qa¡nnrlmnql- . qnd qn nn rrnti -l r¡nrr h¡r¡o ca'l ^^+^^ fi.'**,* - - utL, LLrrL,rr .y uLt tld,v g :je-Leu Lgu I I v'e ô

^ \ r-'^^--+ X-r:w t,enhnì eì ¿nú/ €vul qvvl J va r!-r GJ usvl¡]If u!

b) Accountant

\ -.c) Laorarran

.\d) Elementary school teacher

\-
e ) uentrsl,
_\f ) Ser'ret.:r.i¡l workL/

g) ]\urse

n) Larryer

i) Saleswoman

.\
J ) uoctror

.\R) Irlectrl_cl_an

.\| ) K crr nirnnh cìr.re1.Ato1.L/

r) Resee.r.eh se-i entisl)rL/

\.ñn) Enganeer

\ --.o) High school English teacher

t''') Hi crh snhool Science teachery,/

\-
n ) T)enf,n.l hvoi enisl1/
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flrraqf i ônn¡i no #2q,qvev!v¡¡rrsLLv il )

1, In the space below, please list the courses that you are presenlly
taking,

i)

LL)

r-f r- /

rv/

v)

\¡r ,

vr-r- /

t
Beside each course, staNe one of your reasons for select,ing that course,

2 t¡ll"t. dì Á r¡nrr nr rì'ì d rrnrr nnf. qal anf. nhrrqi ns?) o u\lIJ Urq J vu vt qrq .y vu rrv

/,.Tlcsoz,'ihe rrh¡.f, rrnrr t.hink nhr¡sicS iS about,+. U9ÐUf !vu vv¡¡au

5"lilhat career have you in nrind for the future?
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Ouest'ì onna.i re for Girls I Guidance Counsellors

1, Do you feel fhal the present PSSC Physics course is meant for the
average fernale sfudent?

2. Do you feel fhat fhe present PSSC Physics course is t,oo difficutt?

3. Do you feel- that the PSSC course is too mathematical?

Ì, - hlorl d r¡orr r¡nk the fo] I owì np' science courses as to des.r"ee of+.
difficulty. l4ark the most difficult as l, lhe next most difficult
as 2, etc,

llhemi ef.r¡¡ 2Of)

Bi-ology 200

Physics 200

Phr¡s-i n¡l Sni e.nee 20L

Biology 201

5. li,Iould you recommend the average girl lake physics if she does not
specifically need it for her future education or career?

6. lirlould yolr recornmend or discourage a student from taking PSSC 200
if she will be lakine l4athematics 2Ol i-nstead of lt4athematics 200?

7 " Do you feel fhat the PSSC Physics course deals with thinss that fhe
â,verå.p,e nerson should know?

O n^ r-nrr f^a''ì {}r¡* llra nh¡¡<i ^q ^^ì1maôc l-'^'i ñ^ +,â.lløhf, ¡.t wOl:r SehOOI af eu, rvvr urrqu urrv yr¡J uqq6rru øu Jvqr uv
slanted toward the male students?

g- Are wor â.l^¡â.l.e ofl ¡nr¡ effor.i,s in worlr sehnol f,h¡f, f,he nhrrqi ns den¡r.1.-/o ¡r4v J IJ¡rJUlvu

menf, me.w hâ.rro on*irralr¡ mcda t,O encOllra.øe fem¿le enfOllment in lhev! v v+J

nhwsi cs corir.se?

10, How many high school science teachers in your school are females?

l'l - TJo r¡ol h¡rre â. seienee ha.ekørnrnd f R Sn- ) nr. a. t'la.ckp.rollnd in therrqv v q uqvr!6f v¡Aru \!ovvó / s vqvf\ór vwlu rrr

hrrmrnitioe lP A )rrlur@IMlvù \UôÃó // ;

12, Have you any opini-ons or ideas thaf might be used to improve the
PSSC Physics course in order to attract more girls to it?


