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ABSTRACT

The justlflcatlon fon this study was based upons

(1) the relat lonshlp of interests and attltr:d es of second-

ary school students to motivatLon, achievement and course

selectlon, and (2) the lmportance of desirable interests
and posltlve attltudes as outcomes of the educative processc

Ihls study was deslgned to determine: (1) the

lnterest of secondar.y school students ln sclence and math-

ematics, (2) the attltude of secondary school students

towards sclence and mathematlcs, and (3) the dlfferences

ln lntenest and attitude towards sclence and mathematlcs

which nalght exlst at dlfferent secondary school grade

leve1s, between glrls and boys, and before and aften taklng
science courses.

The subJects of the study were random samples of
students enrolled 1n grades elght, nine, ten, eleven and

twelve 1n the Interlake School Divlsion #ZI. The Kuden

General Inte:'est Survey (K.GoI.So ) form E, and the purdue

lvlaster Attltude scale (PoM.A. sn ) were administered to the

subJectsn Percentlle scores relative to the Kucler norms

were obtalned uslng the K. G. f . S. The PnMnAo So scones tyere

evaluated. wlth respect to thelr negative-posltlve
dlmenslon. The subJects were classlfled by grade Ievel,
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sex, and scj.onc€ course completed. Compa:,1sons of KuGo I. S.

percentile scores and poMoA.S" scores were made between

the various classification groups uslng the t-test of
statlstlcal signiflcance o

The majon flndlngs of thls study were: (l) interest
of students ln science rvas ber-ow the hotn percentile of
the Kuder norm, (?) tnterest of students in mathematlcs was

below the l+5tt percentlle of the Kuden norm, (3) lntenest
ln sclence was lower tban lnter"est in mathematlcs in gnades

nlne, ten and eleven, (l+) attitude towards science was

close to the polnt of lndlfference, (5) attltude towards

mathematics was above the polnü of lndlfference , (6) attl-
tude towands sclence was less favourable than attitude
towands mathematlcs, (J) gnade nlne was the low polnt for
intenest and attltude, (B) dlfferences ln interests and

attitudes between boys and girls wene not statistically
signiflcant, (9) taklng ScÍence 100, Science 101, Biology
2or or Blology 201 wtth physlcal science 201 did not r.esult
1n improved lnterests or more favourable attitudes.

As a result of the se f indings , educators rvore urged

to glve more attention to the evaluation of intenosts and

attltr.¡des of students and to thoso activitles which would

foster desirable lnterests and favour"ablo attltudes towards

school subJects.

v



Furthen lnvestigatlon was suggested to pnovlde a

cleanen pl-ctune of lnte¡'ests and attitudes of students

at all gnade Ievels, and to ldentlfy those factors which

cont¡ribute to the development of greater intenest and

more posltlve attltude,

v1
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CEAPTER I

INTRODUCTTON

Rationale

fn genenal, his (studentts) intenests lndlcate
fhe dLrectlon he should go; his abllltles
deternlne how far" he cen go; and his motlvatlon
---d6ts¡mlnatlon---lndLcaüe how fan he w111 gon

E.Kn Stroag
Unlvenslty of Minnesota, L955

Educators havo long recognlzed the slgnlflcance of
both lnterest and attltudel of students ln the rearnlng
procoss. IÅ¡hlle John Dewey may have lntroduced a novel
concept over slxy years ago2¡ today few w111 dispute
the importance of keen lnterest and favourable attltudes
on the pant of the learnen for a successful learning
sltuatlon. closen examlnatlon neveals soveral dlstinct,
yet nelated areas where lnterests and aütitudes are slg-
nlficant.

One of these âreas is motlvation¡ creatlng an

lnnen condltlon whlch makes one act. Here, the early
llterature emphasizod ühe lmpontance of dnlve-reduction,

lTh""" tennsr âs used ln thls study are deflned
on page 9.

John Dewey¡ Inter.ost and Effont in Educatlon,
(Canbnidges Houghton
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1o€', rellev1ng of certain lnnen tenslon, in explalnlng
motivatlonl. slnce then more lmpontance has been attached
to goars, newands, lncentives and external stlmulio The

a ttnactivene ss of the envinonmeat , the learlnen I s cu:rloslty,
and the soclal valuation placed on envl¡ronmental stlmull
have been used to explain what trlggens actlvlËyr ln othen
wonds, aotlvates the ind1v1dua12. Thls has been suwmed

up very slmply by Ð"Cecco3

The qu€stlon of motivatlon may boi] downto gettlng the studentr s atteätionJ.
rn euaphaslzing the importance of the learnenrs attltude,
Gagne advlsed tbat if we seek to produce a partlculan klnd
of behavlorr w6 should see to 1t that the person wants to
behave 1n that ra/. Moneover.r Ausubel has obsenved that
one of the pnimany functlons of educatlon should be to
stimula te the development of motivailons that are curnently
nonexistent in the Learner5. Harlow has stated that o¡le

reaso¡t why we lear"n or do anything ls oun tendency to be

lnquisltlve about and playful wlth an envlnorunent which

1-John Pn Dececcor Human Leannlnglglhg school,(New York: EoLt Rlnehan.ú-
2rb1d., p"
?,rbld", p.
I¿hober"t_M_. Gagne¡ *Àutomatlc Teachlng: The State oftho Ant e E.IIo Caiantãn r '"F';TF_
É./David p. Ausubel, {Vf.ewpolnts fromDlscipllnes: Human Gnowth and DãvelspnsntrfRecord, vo1. 60 (t959 )p. Z\S-5\.

Relat ed
r Teacher¡s Collese
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Eaneges to keep us "norrr"dl 

ø e clear indlcatlon of the

relatlon between lntenest and notlvatlon in reamlngo

ra a six yean study to ldentify factors that relate
to achlevement in science and motlvate students to elect
counses 1n science¡ MalLlnson found that hl.gh degrees of
sclentlfic and computatlonar lnterest wene evldenü among

hlgb achlevens2. rt would appear that both interest and

attltude have much üo contnlbute to motivatlng the lsarner.
Mone recently, through the late fifties and sirtles,

studenüst intenests and attltudes hsve entered a now

dlmension wlth a th:rust for gr.oaten studenü lnltlatlve in
the determlnatlon of hls own r"ate of progress 1n the

elementary school followed by studentsr serf-selectlons of
courses ln the secondary schooro This movement, which

pana11eIs the movement toward indlvlduallzed lnstnuction
ot3 continuous pnogress, has had much suppont ln educatlonal
cincres 1n the past decade3 \ S oo rhus str¡dents today are

1__-HannÏ Fo Harlowr rMicee. Monkeys¡ l,[an and Motivosrtr
Psychologlcal Revlew, vol,60( 1}53)p.23-32"

2C.G. Ma11lnson, Factons Rolatlne to Aehievement 1n
Science and Motlvatlon lã-Eæ on or Scl-ence Cou:rses Ín

ver si- ty or vyesfern Ml.chl-gan: cunent; L97L).
3Joht, r. Goodlad I nToward 2ooo AoD" 1n Educationtt u

N, C.E.A. Bulletln, (August 1968 ) :p.16-22.
I

4B:ruce'yV. Tuckrnan, tlThe Student-Centered Cunnlculu¡c¡tE9ucatlonsl Technolog.y, voL.9(Oct "L969) ¡p. 26-29.
5uanola En Mltzel, "TheRevolutio¡trt ¡ phl Delta Kappano¡ voIo51(Man.19TO) :p"389-96.

fmpendlng fnstr"uc tlon

6Wtittan m. Bechtolr fndivfdualized ïnstructlon and
Keeplng Yo.u:r Sanlty, (chlcag
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belng glven greater" oppontunlty to purãsue thein lntenest ln
dinectlons largely deterulned by thei:: attltudes.

rn the provlnce of Manltoba, Eegllsh ls the onry
compulsony subJect thât students mr¡st take each year to
the end of grade twelve" Tradltlonal subJects such as

mathematlcs and sclence norfl compete wlth othen electlves
fo¡' selectlon by students; in additlonn thene are artenna_
tives offenlng different levels of difficurty and content
wlthln glven subjecüs, €.g' grade eleven Matheunatlcs 200,

2Ol, 202 and 2051. .

compounding the sltuatlon are othen factons which
play a pant in eourse seloctlon, Some factons n¡hlch have

been ldentifled Ínclude parental influence2, teachen
?attltudes', and the nequfu.ements for entry into .lnstLtutions

of hlgher learnlng or further tnainlngo .4.s Gagne has

obsenvedr dlfferent motlvatlons are deter¡nlned in complex
ways by expenlences wlth pa:rents, peens, other adults and

I

the medla4.

1Manltobar Depantment of Youth and Educationr HiehSchoo1 Prognanne of Studies 1972-?3. - ' a'-t'--

'n.r. Mownen and J.C. Manshalt, The Relatlon Betweenthe fnter.ests of School Seniors ancepti-ons, r].can Personne]- a anco Servlce ¡ Was gton e(ffiTõTõ?umont ED ozL 27t, 1969 t"
?-Robent B. Ph1l11ps, ItTeacher" ¡,ttltude as Related tostudent Attltude and Achlevement i.n Elenentary sänãor Math_ena.tlcsrr¡ schoor sclence and Mathematics, vor"?:î¡u"" t9T3i:p.501-?,
hRob"ot M. Gagne, ttA PsychologÍsts

Cur"riculum
Yol.1(19ó3)

Deslgnll n

tp.2'? -32.

Counsel on
Science TeachlJounnaL of Research in
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Dunlng a time whene there is evLdence of less

external r"estrlctlon, students r inter-ests and attltudes
would be slgnlflcant faetons in counse selectlon,
E.K, stnonge noted for hls wonk ln the fleld of vocatlonal
lnterosts, concluded that when students were asked why

they selected a pantieular occupatloa¡ the most common

answer was üI l1ke itul. lhls served as part of the
natlonale fon the development of the wldery used stnong

vocatlonal rnterest Blank. Manltobars comrnLttee on lhe
Reorganlzatlon of the secondany schoor (core conmittee)
appeaned to be ln agree¡cent wlth thls posltion as evldenced

by lts statement that:
fuphasis on the lndlvldual irnplles that thestudent in the secondary schoól should have theoppontunlty to make ---slgnlficant declsi.ons
r-egandiTg the klnds of eduqatlonal experlences
whlch wfl1 be best fon hlm¿.

Elsewher"e ther"e is a growlng body of evldence to indlcate
that conslderatlon should be glven to student lntenest i_n

course serectLon. Among the suggested uses of the Kuder

General rnterest sunvey ane helplng the student decide

what eloctlves to take, and helplng ln planning hls high
school course of study3. At the college lovel¡ Golman

found a conslstent nelatlonshlp between mechanlcal cur"loslty

I
Edwar"d,K. strong Jro ¡ vocatlonal rntenests of

Men and iÀ/omen (Stanford! Stanf l+:) lffi
2_-Repont of the cone_commlttee on tho ReonganlzationofÌhos 

"
-

2

. 
tG. Flrederlc Kuden r General fnte:(chlcago; sãi"no" Resean"rr '
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of fnesh¡aen and theln cholce of maJo:r field of studyl"
The Department of Educatlon¡ Mlchfganr developed a sclence
attitude sunvoy because lt was believed that the success

of a nerv science prog?amme depended¡ ât least 1n part, upon
studentsr attltudes towards sclence classos2, Ma1llnson,
in a study already cited, found that achievemeat 1n hlgtr
school sclence cour3ses was closely related to college prans
professed at the gnade nine revolo A1so, he found. that the
more sclence courses a student elects, the moro he ls
Ilkely to achleve we113.

Thene appeaned to b e a deflnite 'elationshlp between
lnte'estr attltude and motlvatlonn 0hles lends suppont to
thfs nelatlonshfp 1n the followlng statement:

The 'elatlon of intenest to motlvatlon ls thato{ ?rry other" attitude---motlvatfon evolves fromattitude and ls a fonce that results ln actlon---lntenest 1n schoop. 1s an attltude toward school
based expenlences4o

l4ihethen or not intenest is lndeed an attLtude itself , it
seems hlgbly pnobable that interest and attltude ar€ anong

1*R-oI D. Goluan et alr ,tsex Differences ln theRelatlonship of Attltudes Towands Technorogy to--chãi""of Fleld of Studyn, Jounnal of Counsell@,vol. 20 ( Sep t.LgT 3) lp,m
c-Thomas Ho Fishen, rfhe Development of an Attltudesurv.y fonJunigÏ _¡tieþ^qg+encerr, s_chooi scienee ânã r¡atrr-ena tL gs , vol. 73 (Nov .tgZl) :p. 6l+?

?C.Go Malllnson, nf,chlevement and Selection ofCounsesrt, llestern MlchlSa
Ð'oT T8'F 1g63 ) "

I'-John F. 0h1esr. rruterest and Lea:rnlngrw Educatl0n,vole 89 (Utao ch 1969 ) ¡p " Z)+g -52.
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the common denominatons nerating motlvatlon¡ course
selectlon and achlevenentl.

The decade of the seventles has seen a gnowing

lmportance placed on more humanlstic educatlon whlch
emphasizes the affectlve domain2o courses should not
only meet the needs of the shrdent, they must also appear

rerevant to him. The core commlttee supported thls posi._

tlon 1n 5.ts Report, wlth ample ¡references to the studentsr
needs, lnterests, self-fulfl11ment, acceptance and per cep_

tlon of purposê3n A decade aften his widely accepted
book, lhe Prggelrs_of EducatLonr Bnunen made a plea fon
reLevaney and hr¡manism:

In ten¡ns of a curriculum pnoject for theseventles---f would be qulte-satlsfied wltha demphasis on mattors that have to do wlththe structure of physlss---and deal with ftrathor 1n the eontext of the problems thatface Ì,ils. TiIe mlght put vocatlón and intentionback lnto the process of educatlon. The Lssue1s one of manr s_ capaclty fon creatlng a cultune,
,so91gty elg technology that not oply-feed, hlmrbut keep hlm canlng ãnd beLonglng4.

A suggestlon for slueilar changes ln educational
strategf.es was also made by the noted science educaton,
Paul DoHart Hurd. He advocated tha ü sclence be taught Ln

the context of soclety wlth a focus on the welfare of

1_-See deflnltion of terms on page Ç"
2_

- 'Benjanln s. Bloomr Taxonomy of Educational obiect_lvesr Handbook ff:Affectfve
?
'Core Comittee Repont, pnl , 3, l+, g, 11, 18"
l¡_-Jero&,€ S. Bnuner, ttThe pnocess of Educatlon Re_vlsf todfr r phi DeIta Kappan, voI,52 (Sept" r97f ) :p.ãil



manklnd so that better ";:r;""l1zation and intetlecrual
1attitudes are achloved " Elsewhene Hurd has argued for

a more huraanlstlc blology course whlch would take lnto
aceount society and human valueso ülve need studonts comlng

out wlth comltmentsr appreeiatl,ons and convictlons about

what ls wo¡rthwh1Ier2. ft is apparent that desirable

lnterests and attliudes of the student have eome to be

considered as wonthwhile ends of the educatl.ve pnocess,

and not mer"ely as a means of encouraglng the student to
greater achievement dunlng hfs formal educatlon.

fn summary, there are at least th¡ree na jor areas

in edueatlon where lnterests and atttür¡des of the student

are deemed to b e of consldenable lmpontance:

1. Motlvatlon

2. Determinants 1n counse selection

3" Desirable ends Ín themselves of the educative process

The lmpllcatlons here are that lf the educatlve process

can engender keen lnterests and. positlvo attitudes in the

sfudent, he w111 achleve more, select hls elective courses

trore suitably, and develop more fully as a deslnable

cltlzen with wonthwhlle goals and commitme¡xtso Notwith-
standlng the many lmpnovements 1n currlcular matenials¡
faclllties and lnst¡ructional uethods¡ the existence of

1-Paul DeH, Hurde trEducatlonal Goals for the
Sevontlestrr Nu5oT.A. Conference New york (mfC ÐocumentÐ 061+ 118 , L97 2\ .

¿

Pesf.gnrr ¡
408.

Paul DeH. Eu::d, ttA Humanlstic Biology Curniculum
Amenlcan Biology Teachen, vo1.33(ntãi'. L97z) :p"397-
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favourable interests and attitudes Ln todayr g students

should not be taken for granted" 0n1y by contlnuously

monltoning the lnterests and atËltudes of ühe student

populatlon can we be certaln of the natune and level of

this lmportant segment of the process of educatlon"

Deflnltlon of Torus

There ls a degree of slmllarlty between lnterest
and attlttrde whlch warrants some dlseusslon as the deflnl-
tlons fon these concepts ane developedo Both are affective
condltlonsl; both ane emotional responses lndl-catlng vâp$-

Íng degrees of 1lke or dlsllke fon a varlety of ltems.

There aro, howeven, some Lmpontant dlstlnctlons as fndi-
cated below"

Attttude

Attltude has been broadly defined as a feoling or

dispositlone pnimanfly grounded f.n emotlon, to behave

either posltlvely or negatlvely toward a personr gFoüp,

object, situatlon on value2. Attltudes rnay rôange just as

far negatively as posltively from a central point of neut-
ralltyo ft ls possible for one to exhlblt a posltive
aütltuds toward soaething that one has little or no

interest 1n. For lnstance, a student may r€spect and

I-gpo clto r B1oon, p.7.
2wub"t""s lhird New rntennatlonal Dlctlonary of the

{nglisrr f, :
Go and C. MerÊiam Co. r l966) ¡p.1[1.
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appneciate the work of a research scLentlst, (1"ê., a

posltlve attltude) but he may have no personal interest
for that type of actlvlty for hlnaself" Fon the punposos

of thls study, attltude towards sclence and mathematLcs

1s deflned as a degree of posltive or negatlve ernotlonal

response to these afonementloned subJect âreas in a

school contextr âs lndlcated by the Pundue Masten Attitude
Scal e o

Interest

fnterest has been generally defined as a feellng
of wantlng to know, s€e, do or take part in; a readlness

to attend to and be stirned by certaln obJects or siüua-
t1onsI. ïnterests range onry ln a posltlve direction from

a nlL startlng polnt. A ginl student may have a keen

lnferest ln science or mathematics wh11e at school, but
hen attitude towards these male onlented fields may pre-
clude hen frono considenlng these areas for her own hlgþen

educatíon on occupatloa. For tho purposes of this studyu

lnterest 1n sclence and mathematics will be deflned as the
degr"ee o.f pneference for sclentlflc or. mathematlcal

actlvlties on situatlons as lndicated by the Kude¡' Genenal

fnte:res t Survey.

Punpose of Ítlls Study

The fntenlake School Dlvlslon is one

Runal Manitoba schoöL dlvlsions whl.ch bondsr.

1*fbid., 
Po11?8.

of several

on the city
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of TlLrrnlpog" fn recent years, er:roll-ment 1n secondary

schoors of the Divlslon has remalned r"elatlvely constant

at approxlmately one thousand students 1n grades nlne to
twerve lncrusiveo Howeveno en:r.ol]ment la certaln science

and mathematies courses has decreased mankedly" The eu€s-
tlon arose: ls thls an lndlcation of sone underlyJ.ng pnob-

Lems such as a Lack of interest and poor atËltudes of
students toward these subJect areas? llre focus of thls
study was on the intenests and attitr¡des towards sclence

and mathematlcs of students 1n rnterlake school Dlvlsion.
Specifleallyr the alms of thls study wen6:

10 To assess the lntenests and attltudes oÌr the pant of
secondary school students at var"lous grade levels
towands sclence and mathematlcs

2o To determine lf and how these lnterests and attltudes
change as studonts proceed thnough the seeondary

g:rades by selected course routes

3o To eompare student lnterest and attltude in sclence

wlth those ln mathePatics

l+. [o dLscoven lf thene aÌr€ dlffenonces between boys

and gfu"ls ln lnterests and attitudes towards sclenco

and mathematics by grade course 1evel

Questlons to be Consldered

Relatlve to the aims of this studyn the followlng
questlons w€re consldered wlth r.espect to the rntenl_ake

School Divlslon:



1o How does interest :."-"11"1"" on tlre pant of seeondany

school- students 1n Interlake School Divlslon compare

wlth l-ntenest of the general populatlon of secondary

school students as lndlcated by standa:rdlzed norms?

2. ÌThere do the attltudes of these secondany studenüs

towa:rds scLenee l1e o¡r a contlnuum that rangos

fnom stnongly negative to strongly posltive?

3" Is th.ere any change ln Lnterest ln science of fntenlake

seeondary students as measured by the Kuden Gonenal

fnterest Survey fnom the tlme they begln to the tlme

they courple te the foIl-owlng courses:

a) g:rade nlne Genenal Sclence (Thunber and Kll,btrnnlZ

b) grade ten Sclence 100(f,P.S")?

c) gr"ade ten ScÍence 1Ol- (f ,M.E" ) ?

d) grade eleven Blology ?OJ.?

e) grade oleven Blology 201 wlth physlcal ScLence 2Ol.?

l+. Ane thene any slgnlflcant changes in attltudes of
students towards scieRce r âs measurod by the grnduo

Masten Attltudo Scale, from the t1¡¡e they begln to the

tLme they complete the followlng eourses:

a) gnade nlne General Sclonce (Thunbon and Kllburn)?
b) gnado ten Sclence I00 (f"p.S.)?
c) gnade ten Sclence 101 (I.M.E" ) ?

d) gnade elevon Biology 2Ol?

e) grade eleven Blology 201 wlth physieal Sclence 2Ol-?
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5. If there 1s a change ln lnterest ln sclence, what 1s

the degree of change after having talien:

a) Sclence 100 as compared to Sclence 101?

b) Blology 201 as compar"ed to Biology 201 concurrently

wlth Physical Science 2O1-?

6. If thene is a change in attltude towards science, what

is the degree of change aften havlng taken:

a) Sclence 100 ås compared to Science 101?

b) Blotogy 201 as compa:red to Blology 201 concurrently

wlth Physlcal Sclence 201?

7. TIow do glnlsr lnterests ln sclence compare with those

of boys ln grades nlne r ten and eleven?

B. IIow do' glnlsr attltudes towards science compare with
those of boys ln gnades elght, nlne, ten and eleven?

9. How does interest ln mathematlcs on the pant of
secondany school students ln fnterlake School Divislon/
compare wlth lnterest of the gene:ral populatlon of

secondany school students as lndicated by standardizeð,

nortts ?

10. trt/hene do the attltudes of these secondany students

towands mathematlcs lle on a continuum that 
"anges

fnom stnongly negatlve to strongly positlve?

llu Is there any slgniflcanü change ln studentst lnterests
1n mathematlcs fnom the tlme they begin to the time

they complete the followlng courses:
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a) grade nlne General Sclence (Thunber and Kllburn) ?

b) grade ten Sclenco 100 (f.PoS,)?

c) grade ten Sclence 101 (f.M.E")?

d) grade eleven Blolory 201?

e) grade eleven Blology 201 wlth Physical Sclence 2OI?

1-2" Is thene any change ln studentst attltudes towar.ds

mathematlcs from the tlme they begln to the tlme they

complete the followlng courses:

a) gnade nine Genenal Science (Thurber and Kilbunn) ?

b) gnade ten Sclenee 100 (f"f.S.)?

c) grgde ten Sclence 10I (I.M.E. ) ?

d ) g:rade eleven Blology 2Ol?

e) grade eleven Blology 201 wlth Physlcal Sclenco 2Ol?

13, ff there ls a change in attltude towards mathemati.cs,

what 1s the degnee of cbange aften havlng takent

a) Sclence 100 as compared to Sclence 101?

b) Blology 201 as compared to Blology 201 wlth

Physical Sclence 2O)-?

th, If the:re ls a change ln interest 1n mathematlcs, what

ls the degnee of change after havlng taken:

a) Science 100 as compared to Science 101?

b) Blology 201 as compared to Blology 201 wlth Physical

Science 2OI?

]-5. How do glrlsr lnter.ests in mathematlcs compare wlth

those o.f boys in grades nine, ten and eleven?

16, How do ginlst attltudes towands mathematLcs compare

wlth those of boys in gnades elght, nlne, ten and

ele ven?
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l-7. For students who have complsted grade eigþt, grade

nlne e grade ten and grade eloven, how do

a) lnte:rests in sclence compare wlth lnterests in
mathemat lcs ?

. b) attltudes towards sclence compare with attltudes
towards mathematlcs?

rt should be notod that speclflc neference to the

200-level sclence courses ln gnade eleven has not been

included 1n this study. Ttle natLonare for tl.is ls that the

majority of students taklng 200-reve1 courses have inten-
tlons of golng on to hlghen learnlng instltutlons and thus

serect prescrlbed prerequlsite courseso Reference to
gnade twelve courses has been onltted because by the time

most students reach gnade twelve ¡ they lrave selected
secondary schoor electlves for the rast tlrne and any

fur.ther changes in thelr lntenests and attitudes wil] have

no effect in course selectlon. Measurement of the atti-
tudes of grade elght students was lncluded to determine

if there was a change in student attitude attnibutable to
the tr"ansltion from the elementary to the secondary schools.
Ttre lnstnument used for measuring attltudes appeared to be

suitable ln detectlng such a speclfic, short-range effect,
whereas the lnstnument used for measurf.ng interests 1n thls

1study was unsultabre for thls purposeo Hence, intenests
of grade elght students were not measured.

1 Coples of test lnstruments 1n appendix"
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Inportance of the Study

The anticlpated value of thls study 1s flvefold:
1' rt should provlde an obJectlve measur€ of two impontant

factor"s ln the learnlng process - interests and attl-
tudes of students - fo:r a falrly typlcal canadlan rural
educatlon systemo Thls should indlcate how well these

components of motlvatlon ane belng fostened ln the

sÈudent populatlon. conrespondence wlth the plannlng

and Reseanch Branch of the Manltoba Depa¡tment of
Educatlonr 8s well as a search of the resources of the

1lbrar"y of the Faculty of trducatlonr ünlverslty of
Manitoba revealed that such informatlon ls not avail-
able

2. rt should provlde lnformation negardlng changes ln
inter"ests and a ttltudes of the abov€-tTtêntioned students
as they proceed th:rough a varlety of sclence counses

1n the secondany schools

3' Through comparisons, indicatlons shoulc be obtained as

to the relatlve effects of taking certain sclence

courses on the interests and attltudes of thoss

students

h. It sÏ'ould lndlcate whether or not attltudes and interests
ln science correlate with simllar attltudes and inter-
ests ln mathematlcs

5. The data obtalned should provide some inslght into the

r"elatlonshlp which might exist between studentsr
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intorests and attltudes and enrollment 1n secondany

school sclence courses

such lnfonnatlon should be useful for school teach-
ers and admlnistrators r"eganding studentsr lnterests and

attltudes towands sclence and mathematlcs ln that 1t nay

provl-de a directlon to lmprove thls often neglected part
of affective lear"n1ng. Fr¡ntherr sclence and mathematlcs

cu¡'nlculum developens may galn new inslghts lnto the

effectlveness of current cours€ programmes 1n fostering
deslrable lntenests and posltlve attltudes. Flnally1 the

nesults obtalned here may serve ss the basts fon funther
study of those specific factors whlch determlne interests
and attltudes 1n students.

Assumptlons

The valldlty of thls study depends upon the follow-
lng assumptlons¡

1' fhe. random samples were lndeed representative of the

groups fr.on whlch they were selected

2o The measurlng lnstruments used were able to assess,

wlth neasonable accuracy, the lntenests and attltudes
of these students to whom they were admlnlstered

3" The subJects 1n the samples nesponded t:'uthfulIy and

esrne stly
l+" The deslgn and executlon of the study w6re such that

the data derlved would yleld valld statlstlcal results
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Llmlta tlons

For reasons aLready notudl, reference to strrdents
havlng completed 200-level sclence counses, and to sùudents
having compreted gnade twelve (300, 301 Level) courses have

not been incruded ln this study. Thus the samples used

were not nepresentatlve of the entlre student populatlon.
lvhlle samples were crasslfied wlth respect to

cer"taln sclence courses, thls was not done wlth respect to
mathematlcs courses. Ttrls mlght serve as a basls fon
anothen study of thls typeo The enrphasls 1n thls study ls
on attltudes and lnterests 1n sclence, with mathematlcal
lnterests and attltudes included for punposes of comparlsono

The flndings of this study, whÍ-Ie hopefully havlng
appllcation to other school systems, are of necesslty
1lurlted by the sample slze and pecullaritles of the fnterlako
School DlvisJ ono

lP"g" 
L5.



CEAPTER TI

NEVTEW OF THE LITERATI]RE

Our whole pollcy of compulsony educaüion
nlses or falls wLth our ability to make
school 11fe en lnter.esting and absorblng
expenlence to the ch1ld.

Henr"y Suzzalo
Presidentr Unlvenslty of l,trashington, 1913

A great deal has boen w:ritten about str:dentsr

Lnterests and attltudes as theso relate to the learning
procoss. rn an attempt üo classify some of the pentinent
materisl fnom thls large and dlvense body of infonmationr
the contents of this chapten has been dlvided into the
followlng major areas:

1o Thsonetical basls

2o Curnlcula and edueatlonal practlce

3o Re sear" ch

h. Relevancy, humanlsm and affectlve learning

5" Measunlng devlces

Fþom such an organizatlon certaln observatlons ane ¡nade

whlch for¡n the basls on natlonale of the study,

-l-gû
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Theoqetical Basls for Inpontance of fntenests
and Attltr¡des 1n learnlng

The slgnlflcaace of the str¡dents r lnterest in, and

attlbude towa:rds h1s school erperlence has been achrowledged

ln North Anerlcan educatlon fon over harf a century" per-
haps the f1:rst mllestone in thls areq $/as established by

the long famous educatlonal philosophenr Jolu Dewey, who

urged, largely on theoretlcar gnounds, that effectlve
learning would only take place whene the chl1d was Lnterested
ln the task before hln1" ?hus began a movement which was

cnltlcal of Amenlcan educatl-on because of 1ts lack of
emphasls on motlvation of the student.

slnce then, othen educators have stnessed i;he place

of lnter^ests and attltudes ln the learning process.

lYhltehead stated that lt was a fallacy to rrsharpen

the mindtr now 1n pneparatlon fon future usee He emphasized

that whatever mental attnlbutes and intenests educators
sought to develop must be done hero and now¡ â position
whlch foreshadosed the emphasis on nelevance many Jrears

1aten2. About the same tlme¡ Thorndlke, ln developlng
several laws of lear"ning based upon formlng psychological

1-John Dewey, f4terest and Effont 1n Education
(Cambnldge ¡ Hougþton

Alfned North TVhltehead, The Alms of EducatÍon(New Tork: Ttre Macnll-lan Co. r l9n).
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connectlonse ånpfrasized the lmpontance of the leanner.rs
ttsot of mindrr qt the tlmo of learrrlngn Thls not only

determÍned vrhat he thlnks or does, but also what he accepts
Ior reJects " KlJ-patnlck polnted out the lmportance of

novelty in a lear"nlng sltuatlon wlth the leanner being

lnvolved in an actlve, eroatlve o^yz " The pr.oponents of
the gestalt school of learnÍng theory whlch became widely

accepted ln later decades, necognlzed the lmpontance of
the noeds and goals of the leanner, as well as the w111 or

deslne of the lea¡nen to 1earn, as components of the
2

learnlng situatlon'.
Behavlonlsts of more recent times also are cori-

cenned with lntenests, attltudes and motivatlon. l?re

psychologist Sklnner explained sueh concepts ås lnterest,
incentive and motivatlon 1n terms of roenforcement of

speciflc fonms of the lndlvlduals behavlor. TÏ:::ough pos-

ltive reenforcement r ârr indivldual comes to react in a

glven situationh.

1E.L. Thorndlke , Human Learnlng (New york: The
century Cocr 1931). 

-

)-tMilllam H" Kllpatrlck, rrA Theory' of Learnlng toFlt ühe Timesn, Prog:resslve Edu atlon, lol.B(1931):õ.ZBB-9.
2rRay H. trtlheelenr Sclence of Psychology (New York¡

Thomas Cromwell Con ¡ 192

hr. *.
the Macm1llan

Sklnner', Sclence and Human Behavlor (New York:
Co" r ]rgíTl;
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Gagne proposod eight kinds of learnlng ln a series

of elgbt helrarchles. F'or each of these klnds of learnlng
he gav€ nequlred condltions for that partlculan type of
learning to tako placee €ego, repetltlon, reenfoncement,

contlnuity and pnlor capabllltles" rn addltione there are

lnternal and oxternal pnecondltlons for leannlng; a major

lntennal preconditlon 1s motlvatlon. Henee Gagne lncluded
wllllngness to attend school, motlvation to engage in

Leannlng, motlvatlon to conbinue 1earnlng, andr of extrer¡e

lmpontance n the deslre to achleveo H€ advised that where

posslble specific achlevement should be related to the

student r s goars and intene.t"l. rt was tmpontant that the

student got newa:rd and satisfactlon from the lear"nlng
processc Gagr¡e arso fntroduced the concepts of the lttask

setrr whene the potenülal learnen must be ready and w11llng

at the outset of any learnlng experience, and the human
2

tendancy to take a chance or gambLe wlth a new sltuatlon o

thls 1s somewhat s1mllar to Harrowts f.nterpr"etation of the

manipulative dnlve: one reason why we lear.n or do anything
ls oun tendency to b e lnqulsltive about and playful w-ith

an envlronment that keeps us arou""d3,

fn the field of educatlon, plaget is probably best

1-Robent M" Gagne¡ The Conditions of learnlng (New
Yonks HoLt¡ Rlnehant and

'¿
Robert M" Gagne r Automatlc Teachine (8.H. Gallantened.), (Neç¡ York: Johñ Wl1ffi

?

- _-Hgory Fo Harlow, rrryliqer Monkeys, Man and Motivesfr,
Psychologlcal Review, vo1. 6O(L953) :p.2342.
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hrowr¡ for his contrlbutlons in the study of the develop-

mental stages of hu¡oan lntelltgeu,ceo He has proposed the

exlstance of an lnvarlant sequence of four. major stages¡

sensory-moton, preoperatl0nal (or representatlonal),
concrete operatlons, and proposltLonal (or formal operatiotrs)"
The educstlonal lmpllcatlon of pfagetr s theory is that tt
ls useless to present leanning experlences whlch are beyond

the chlldrs development "tag"Iu But thls is not allo
Plaget has 1lsted four factors whLch contrÍbute to thls
lntelleetual development: ma-tunation of the nenüous systemr

erperlence r soclar transmisslon and autoneE¡latlonn wlth
the first three factons, the lndividual 1s passLve, whl1e

ln the founüh he must be actlve to reallze optlmum develop-
ment" Ilencer Plagetrs seeond educatlonal tryllcaH.on is
that the child be glven overy opportunfty fon active
involvement 1n hls own leann1ng. TÏnle ss there ls adequate

stimulatLon and chlldfelt need or deslre to ongage 1n

actlve leanning actlvlty, rlttl,e learnlng takes place and

the process of intellectuar development ls r"etanded,2.

.å,usubel, who maintaLns a cognatlve positlon in
learnlng theory whene the nervous system is a data process-
lng mechanlsm, stated that neaningful learnlng generates

lEdward å,, Chlttendenr nPiagetr, Speech pnesentedto the National Sclence Teachers Ass fn. r Mar,L96T 
"

¿̂
Eleanor Du

Arlthne tic Teach.er
ckworühr ttPiaget. Redlscoveredrt r The, vol.he(NovoíçOl+) lp.h96-9. - ...-
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lts own motlvatlono rn our cultur€, learning for its owrr

sake becomes less lmportant wlth age; there ls a decllne
ln school lnterests as chlldren move up the grades, wtth
more conslde:ratlon glven to ego enhancoment and other
extninslc rewands" Meaalngful reannlng requfu"es that the

new matenial must be nelatabre to the le annens cognatlve
structune, and that the learzrer must have the intent to
nelate the rrnewtr to the old, looo¡ â l-earning "utl"

Concentrating on selence educatlon, Brunen prouoted

the lmpontance of the pnopenly struetured course and learn-
lng by dlscovery B€thod" One of the benefits that wourd

follow would be the shtft from extnlnslc to intrinslc
newands wlth satisfaction derlved fr^om ü:e learnlng pno""."'
Thls posltlon was supponted by schwab who lntroduced the
concept of learnlng by actlve inqulny nather than by passive
dependance on teache¡r and toxtbook. å.s a result, tho
student would exhibit a positlve actlve nore in the seaneh

fon scientlflc tr"uths - sorrêthlng more in keeplng wtth the
true natune of a sclentlsts *or}+. At this polnt 1t nlght
be obsenved that the student could only be expected to

1Davld P. Ausubelr lsyehology of Meanlneful r/erbal
Learning (New york: G¡rume

2
Ienono S" Bnunerr l.lre pnocess of Educatlon

( Cambrldge ¡ Eanvard UnfvånfiTy--ffi.!3;Íffi
3_-Jenome S, Brr:nen, lffhe Act of Dlscovervrr.

Hanvard Educatlon Review, vo1,31(Jan.1961) :p" 2í -32.
4Joseph J" Schwab r Ihe Teachlng of Science asEnqulry (Carabridges narvar



ensase 1n discov€rsy and il:t; learning 1r by h1s aütlrudes
and lnterests he wene dlsposed to do soo The impllcatloa
1s that he wlLl"

Mager, hronrrr for hls wonk on behavloral obJeetlves,

s.alntained that favourabLe attitudes toward. school subJects

maxlmlze the posslblllty that a student will wirllngly learn
more, remeuber more and nake more use of what he has

l
learned o llte psychologlst Ber¡nand has told us that Ínterests
are bu1It as a result of contact, expenÍ-ence, success and

famlltaniÈy. Fhe teacherr s Job, he continued ls to set the

stage for developnent of interests, and to capltallze oïr

those alneady present; the pnoblem 1s that the curnent

educatlonal system cannot funetloa ontlrely on intrlnsic
motLvatlons2.

Flnom the foregoing theonetical positlons 1t would

app€ar that wh1le thore Ls considenable agneement as to
the slgnificanc€ of lnterests and attitudes of the learnen

ln the learning proeess, thero 1s a varlety of posltlons
concerrrl.ng the113 proclse nature and operation ln a leanning
situatlon. .å. nunber of eoncepüs have been suggested in an

attenpt to describe the complex area of motlvatlon, of
whlch lnterests and attltudes are a parto some of these

concepts ar€ need satisfaction, drlve neduction, innate

1R"F. Mager¡ Developlng AttiÈr.rde Îoward Learnine(Pato .Alto: Feanon p
t̂-Harold W. Berna¡'dr Psychology of Learnine and

Iteachlng, (Ioronto : McGraTv-
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cunlosity, set of ulnd, task setu reenforcemente tnsnlpu-

latlve dnlveu lntrinsic and extrlnslc motlvatlonr âctlve

developmental stages; yet there 1s by no means total agree-

ment concenning theln place 1n the total plctune.

Ihe fact remalns thât learnlng ls sttll far from

belng completely understood ¡ âs evldenced by a reeent

statement by the Natlonal Sclence Teachens CommLsslon on

Professlonal Standards and Practlces:

We know too Llttle y€t to have much of a sclence
of lnstructlon; too Ltttle about how people think
and leann; about how they ane motivated and'how
thelr potentlal for creativlty can bo tapped;
about hunan lnteraetlons; about the effects of
attltudes and soclal fo¡'ces on learnlng; about
how to measure quantltles that we cannot yet even
deflne well---(we lack) flne-gralned pengaslve
tested theorles of teachlng and learnlng¿.

fn splte of thts frank acknowledgement¡ there 1s a gnowlng

body of reseanch and documentatLon ln tho area of lntenests

and attitudes. It is presentad ln thls ehapten after the

survey of llteratune regarding theln place 1n school

curnlcula.

fnterests and Attitudes in School Curricula

and Educatlonal Pr"actlce

Refenenco to lnterests and attltudes can be found

ln numenous publlshed wcrks of vanlous organlzatlons and

lndivlduals concerned with school prograrm€s and curr'1cuIa.

1
Cou¡nlssion on Pnofesslonal Standards and Pnaetlces,

Conditions fon Good Solence Teachfng 1n Secondary Schools,

1970) tp.6.
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The Flfty-nlnth Yearbook of the Natlonal Soclety for the

Study of Educat!.on, pubtished ln 1960 notee that obJectlves

1n sclence teaehing heve changed l-lttle 1n the precedlng

twenty-flve yearso ltrtso howev€r¡ nepr6sents the sltuatlon
befone the maJor lnpact of Sputnlk. fncluded among those

obJectives w€re:

L" lhe socLal aspects of sclence

2' Appneclatlon of sclenee and sclentifLc methods

3. Attltudes regardlng scl"nce1

Tbe Manitoba Depantment of Education Curniculum

Gufdes and Elgh Schoo1 Prognawne of Studies advlse

teachens thât gnade nlne should help to ascentain studentsr

1nüerests and lncIlnatlons, wh11e the laten gnades provlde

dlfferentlatlon of studies to meet vanylng lntenosts of
students2. Among the obJectives of vanlous science and

matheeatles cours€s in the high school gr.ades are found

statements to the effect that these courses should develop

lnterests, appreclatlotls, wlllingness to apply, and favour- 
:able aütltudes ln the students3. Unfortunately, the methods '','

of atüalning these goaLs 1s not lndlcatod. The plannlng 
'

and Research Branch, ln reply to a w¡'1tten inquioy,

1
Natlonal Society fon the Study of EducatloneFlfty-ninth Yearbook, Rethlnklng Science Edueatlon :

:

2
Manitobar Departnent of Educatlonr Hieh School

Programme of studles , (wlnnlpog: Queenr s priñT-er ñg7Z) 3p.1.
3Manitoba, Department of Educatj.onn Chemlst:rv

200-300 (wlnnipeg: Dept. of Educatlon rnintÏñ!frgfi) :p. 2.
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reported that they have no record of any Manltoba-based

study concennlng the lnterests and attltudes of studentsl.

Í'lxs Guldance Currlculum Gulde does authorlze the use of

two Kuder Pneferential Records . (Vocatlonal and Personal)
)

ln grades ten and eleven-r but local lrquiry tndicated

that schools 1n Interlake SchooL Dlvlslon falI to use these.

Slnllarlyr the use of lntenest measttrements 1n

secondany schools 1n the Un1üed States seems to be nathen

llm1tedo A study conducted by the Dado County Publlc

School System of Florlda ln 19?0 showed that out of fonty-

elgþt large school systems from twonty-ferrp dlfferent
states, 'onIy threo school syste¡as used lnùerest moastl!e-

ments ln Junlor hlgh gradesr and only two systems used

them in senlor hlgh sehooln 0n the other handr use of

achlevement tests and aptltude tests were qulüe couílon-
?place-. lfllthout avallable datae ono would suspect a

simllar sl-tuation ln Canadl.an school systemso

On the othen hand, the problems related to the

affectLve factors of the student are not entlnely oven-

looked. The Report of the Core Conmlttee on the Reongan-

Lzatlon of the Secondany School necognlzed the signlflcance

of the rapld changes 1n our technologlcally onlonted

1-S€e Appendlx.
2Manltoba, Depantment of Educatlon, Guldance

Gnades VfI-Xff (llfinnlpeg: Queonrs Printen, ÏÇ5õffr11.
?
Dado County Publlc Schools, Survey of large School

Systom Achievemenu, Ap¡i¡uoe r fntere
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soclety, $outhts changing values the so called counter

cultr:re - and tb.e need for eontinulty of educatlon th:cough-

out onets llfetime" ft necognlzed the lapontance of the

lnrnedlate needs and interests felt by the students them-

selves, as well as the long range needs of the lndlvldual
l

1n soclety-. An essentlal thnead. which runs througþ tnany

of the Cormlttee t s recommendatlons ls the need for greator

flexlblllty 1n studenü selectlon of courses and wider

range of experlences 1n th.e secondary school poogt"rn-"z"

rrBoth speclallzed study and exploratlon are considered,

equally wonthy obJectlves 1n detenmlnlng a studenüt s
?programrne'rr. Thls approach¡ presr.urably, would make the

school betten able to meet the neods and lnùerosts of a

langer propontion of students tn both the lrnnedlate and

the long range categonles.

The Commltteo on Designs fon Pnogross ln Scl-encs

Education of the Natlonal Sclence lbachenst Assoclation

(L96g) noted rta demonstrated shlft ln lnterests of students

away from the sclencestt. This seemed to be coupled wtth

manpower shontages in sclenee-based fields. Thls CommÍttee

recouunended mone nelevanco ln contênt and enphasi.zed the

ungency of relatlng scf.ence leannlng to human and soclal

1coo" Reportr p.3, l+, 5.
zrbld", p"l8 , zz, 23, z\, 2i.
3rbld., p,25.
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problems . Among suggested nequlroments fon leannlng

sclence ere student readiness, meanlngful goal and frame

of refenence, interest ln ltfe and alertness to what is
2

going on . Thls would se€m to 1unpIy that the poresent

selence prograrnmes are fall1ng to meet theso requlneme¡lts.

Sevenal critlcs have fn fact¡ suggested thls short-
coming. lïatson complalned that the nevlsÍons ln sclence

currlculua have negrected the avenago student as new pro-

grammes have become too dlsclpllno onlentedr segnented, and

unrelated to student ,r""d"3. Hurd pointod out several weak-

nosses ln tire then cwrent science pnograûrnos ln that they

dtd not motlvate the majortty of students toward an interest
ln science. Ttrls was beoause the courses rack nolevance,

are separated from the human context, and lack pensonal,

practtcal and soclal aspectsn As a resultr sofence courses

tend to be conflned to a narron nange of studentsr interests
and abllttiesh,

fn an addness to the twentLeth annual meetlng of
the Natlonal sclence Teachersr Assoclation entitred rrThe

1
David P. Butts, €d.r Deslgns fon proeness in

Sclence Educatlon (lVashington
@ r969);p;Z,t3.

¿ Ibld. , p.2Ç,
?-Fletchen Sn trTatsonr trTeaehing Scieneo to the

Average Studentfr ¡ Íhe Sclenee Toachen, volo3h (nfar.196Z ) :po 2I -26.
I'-Paul DeIí. Hurdr New Diroctions in Teachlns

Secondany School Sclence g),
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Fllght Fnom Sclencetr, Westmeyen achnowledged the recent
decnease 1n sclence enrollment, arong wlth a decline ln
the general lmage and popularity of science ln Nor"th

.Amerlcao r[ê admltted that science courses have become

duIl, dlfficult, unlnterestlng, factual and uninsplrlng,
Howevenr he contlnued though sclence has been accused of
belng lnhumanlstlcr lt 1s r"early a very human endeavoro

Ttrus, the fault hene l1es not rry1th the subJect but wlth
Itour teachlng of sclence whlch 1s inhumantl.

Youngpeter praced the blame for neduced enrolrments

and lnterest 1n sclence on recent pedagogical mothods,

pantlcurarly the process approach. Ttris pr-actico whlch

emphaslzes the methods of scientlsts 1s unsuitable for
sh¡dents 1n lower gnades because students do not acqulne

a basic core of lnfornatlon which ls necessany to unden-

stand and appreciate natural phenomona. Thls 1n tur"n,

nesults 1n decroaslng lnterest at a cnltlcal stage ln the

studentts l1fe" Íhe obJect of the curnlculum, he concluded,

should be teachlng basic seiences flnst, nather than pro-
2

duclng sclentlsts ô

rt ls evldento fnom the fonegolng refenencos, that
lnstitutlons and or ganlzatlons t:radltlonally concenned.

IJ, lflestmeyen, "The Flight FÞom Sclencett, Addnessto twentj.eth annual meotlng of the National Sclence Teacher.srAssoclatlonr Ma:ru 1972ù
2_ .John M. Youngpete:r¡ tfHas the p:rocsss App::oach

Taken the $Ionder 0uü of Sclence?n Wardr s Bulletln, vol.lJ
(trtay L97l+):p.11. 

-
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wfth the school curnlculum coatlnue to lnclude lnterests
and attltudes as worthy obJectLves, although llttle has

been done to lndlcate how these should be promoted Ln the

schooLs. fn suñmaryo educators both indivldually and

th:rougþ thein pnofesslonal organizatlons have Ln necont

yeans, polnted out centaln sho¡rtcomlngs ln sclence cunnlcula:

1. Fallure to provlde fon the ful} range of student

ap tltudo s

2, Lack of appeal to student needs and lntenests

3. Lack of relevance to human and soclal pnoblems

Impnovement l-n these ar6as nemalns one of the priority
needs 1n science educatlon.

Research on Interests and Attitudes

Numerous sùudies have been carnied out in the past

two decades ln areas r"elated to studentst lnterests and

attltud€s" These have been classlfled here under the

followlng headlags3

1. Backgnound fnfluences, Level and Stabillty of Interests
and Attltudes

2. Influence of Podagogleal Methods

3o Vocatlonal Cholco

l+" AchLevement

5. Speclflc Counses of Study

fn many lnstances, 1t was posslble to discern a common

patter.ie in a group of studieso
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Background Influences and the Level and Stabtllty of

Interests q¡rd Attltudes

A number of studles have been reponted which

lndlcate, how va:rlous factors such as medla, parental

aspiratlons, grado level, sex and porsonallty may lnfluence

intenests and attltudes for" vanlous age groupsú

As one mlght suspect, medla are slgnlflcant ln this
areao fn a study of thlrd to nlnth gnade pupllsr llJltty
concluded ühat theln lnterests r"eflect our mechanized

soclety and the lmpact of the nass media, especially

televlsion. Tttls 1n turn¡ üâX have a restrlctlng effecü

upo¡t interest in other cultural or recreatl-onal """""t.
Slmllarly, Feeley dlscovered a strong relatlonshlp between

media preference patterns and lntenest pattorns 1n fourth
and flfth graders2.

Several studies have lnvestlgated personallty

factors of boys and glnls as these relate to lnterests 1n

sclence and mathematlcs. Cnaven, based on a study of

secondary school students wlth a high leve1 of scientific
lntenests as identlfied by the Kuder Personal Interest
Ïnventony e 1lsted the following charactonl-stlcs of students

't
-Pau1 A. lfrlttyr €t â1¡ üA Study of fnterests of

Chlldren and Youthrr (Nor.thweste ,ffir EÐ oo2 Bh6, L959)"
2-Joan F" Fbeley, tfnterest Patterns and Media

Preferences ol noys and C Nnyo r
).



likely to prerer scrence-"]l;rrles:
1n Actlve partlclpants 1n thelr age gfoup

2u Conformlng to standards

3. Not close to oners faurlly

l+. Pensonal-socla1 bonds ane weak

5" Hlgher lnte11lgence
?-1þc ËoyS

Clark lnvestigating the commonalfties of scfenco

lnterests by lntersredlate grade chlldnen found that
blology was the most liked, soclaL class and grade 1evel

had no effeet, and sex was a major facton wlth boys more

lntenested 1n pyslcal sclonce and girls more intenested
,1n blology-. !.ïhetJon found tb.at 1n sclence boys are &or€

cunlous, better achlevers and have gneater analytical
skll1. Hypothesls forrnatlon is greater 1n lowor grades

and ln mone permisslve clas"".3. Feeley agreed that in
mlddle gnades sex contlnuos to be a majon dotermlner of

I

interests4.

lEl""rro" B. Cnavenr The Use of fnterest fnvsrtorles
( thlcago 3 scLence ltesearcll AssocLates rnc. ,

2Cleveland 0o Clark, ,,4 Determinatfon of Connon-
a11tles
Sclence

of Selence Interests H€Id by fntermedlate Childrenrr,
Educatlon, vol .56 (June t972) :p.I25-36.

?-1,Va1ter B. lThet jen, ttl,ear"nlng and Motivatlon:tions fon the TeachLnE of Sclencett. The Scienfmpllcations fon the TeachLng of Sc ¡ The Sclence
Teacher, vo1.32(May , L965) zp.ZZ-26.

L_.-fd. r Joan Fo Feeley, trlnterest patterns and Medla
Preferencosü, L973.



rivith respect ," ;::"-rr""¡ cox found dlfferent
attltudes 1n boys and glnls in g:rade four but not ln
grade flve. Fbom grade four to flve favounable attitudes
of girls dec¡.eased whlle those of boys lncreased. G1:rIs

ln both grades liked science less than boyslu A study by

Ph1Lllps supported the opinf.on that the teacherrs attitude
to mathematlcs 1s slgntflcantJ-y nelated to studentsr

attltude, but not rf only the most r"ecent teachen ls corl-
o

sldened'.

Mownor found that par€nts I per.ceptl.ons of thelr
sonst l-nterests were falrly valid. Thls woul-d lead or¡.€

to suspect that parents ofton exent a signlflcant lnfluence
on tho lnterests of thelr chlldren3n Thls ls ln pant sup-

ported by Malllnson who found that one of the most influen-
tlal factors 1n scLence achlevement was the aspir,atlons

and Lnterests of parents fon the education of thelr chlrd-
),rgnï.

several investigatons have dlscovered a decllne in

1lir,d" s. cox,
and 5th Grade Levelsrr,
L969 ) :p.215 -2o.

rAttltude Toward Arlthmetlc at Lth
Ârithnetlc Teacher, voI.16 (Mar.

D'Robent B. Phtllf ps, ttTe
to Student Attltude ln Elementa
School Sclonce and Mathematlcs,

achen Attitudo as Related
ny School Mathematicstt,
vol.73 (.rune L973) :p. !01-7,

3G.8. Mownen and J.C. Manshall, rf The Relatlon
Eetween the fnter"ests of Male Eleh SchoolSãñffiãd Their

(rn¡c óoàuotãnt
EÐ 021 27t, L969).

hru. , Mal1l.nson, ttFactors Relatlng to Achlevement
and Motlvatlon in Sclenc€rt r 1963,
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favourable lntenests or attl-tudes as studonts pnoceed

from lntenmedlate to htgh school grades. clerk reported,

that attltudes toward curulcul.um and adminlstratlon decline
from gnade elght to grade "1"o"rr1. Ryan found a decline
in positl.ve attltude towand mathematlcs from the start of
gnade slx to the end of grade ,rlr,u2, Moone discovened

nlnth gnade students neLthen strongly accept posltive
scl-entlfle attltude statements nor stnongly reject negatlve
sclentlfic attitude statement13.

By the time they reach college âge reveL¡ intenests
and attltudes appear to become more stabillzeåo Stewart,
lnvestlgatlng the conslstency of pensonality and laterests,
found llttle difference between worklng appr:entices and

en:roIled college studentsr €ls well as between students and
Lgnaduates'. 0men found that dlfferent high school back_

grounds had rlttle or no effect on attltude patterns ln

lcleveland 0o Clarkr rf Comsnonalitles
Intenests Eeld b.y Interrnediate Ghlldnenrr,
Educatlon, voI "56(June lgTZ) tp.125-36,

2J.1. Ryanr Effects of Modenn conventronal Math-ematlcs Currr culum

t"---
3Richar"d lT, Moone, "A pnofile of the Scientl_flcAttltudes of 9th Grade Studenlsñ (School Sclenc" 

-"rã
Mathere tlcs, vol. Z1 (Mar. 19?f ) :n" eZry

L'L.H. Stewa:rt, A Study of Certaln ChanacÈenistf csof Students and Go*du" 
",;ru-Ð o25 26Lt, Lg6g) 

"

of Science
Sclence
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the followlng tro y""r"l, Roberts discovered no slgnlfi-
cant dÍfference ln uathenatlcs attitudes between the

sex€s, although englneerlng students showed lore posltlve
¿attitudes than terminal mathernatles students , Scv¡1rlan

found that e 197f sample of college students had Just as

posf.tlve an attltude to sclence as a ir967 sarpI"3.

Studles eoncerning aduLts lndlcate a genenally

favourable attltude toward sclence. Rlggs concluded that

more people today realÍze what the beneflts of science are
Land lts lmpontanc€ '. ffie 0pinlon Reseanch Corpóratlon of

Prlnceton found strong publlc appnoval concennlng past

sclentiflc achlevement and even stronger confidenco in
5the futune c

l-J'L. omenr ReLatlon of Hlgh School Backgrounds
to å,ttltr¡de Pattern

o3l+
25O, 1969).

2Fannle Rober.ts, ttAttltudes
lbwards Mathomatlcst, Mathematlcs
L969):P"25-7.

of College F?eshmen
Teacben, vo1 .62(Jann

n0hange 1n Attltude of Amerlcan
, Science Educatlon, voI"53(tvtan.

1-Pat¡r1cls M. Scwlrlan, trChanging Attltudes Towards
Scl€nce: Undongrads" 1n 1967 and 1971ttr Journal of
Reseanch 1n Sclence leechlng, vol.9 (Mar.I9?ãJlÞî?53-9.

l+vlrg1I M. Rlggs,
Soclety lbwards Sciencerr
t969 ) :p.115-19"

I
'Oplnlon Research Corpo ¡ Pninceton, tf sunvey of
Attltudes feward Sclence and Technolog¡rtt, Sclence

voL. 10h ( Sept "L97 3) :p. 151 -h"
Pub11c
News,
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The foregolng presents a pictune of generally

favourable attfüudes and intenests at the elementary

school level wlth gfuls falllng behind boys ln science

and mathematlcso A general decllne contlnues througþ

the lntermedLate and high school grades, wlth stablllty
reached by college level, Neverthelessr publlc attltude
remalns reLatlvely favourable. fmportant lnfluences

mentloned hene whlch openate durLng thJ.s tlme are parenfst

aspinatlons r üeacTrer s t ettltude , sex nol-e s, Eass medla

and proglress th:rough the educatlonal systemo llhene ane

other influences closely akln to the school whlch are

dlscussed ln the followlng sectlono

The Influence of Pedagoglcal PractLce on fnterests
and Attltudes

It has been stated ln the ¡revlous seetlon of thls
1chapten* that the toachents attltude towards mathematics

1s posLtlvely related to the studentrs attltudo 1f more

than the most recent teachor ls conslderodn It would

seen that attltudes of teaehers have a cumulatlve offect
on thein students over the yearso

Other flndtngs related to pedagoglcsl practlces

appeer to cross üany dlmensLons: Deady found that lntno-
duction of longen tlme penlods for sclence Ínstnuctlon

t
Page J!.
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(fron twenty to thlrty-flve mLnutes) caused attLtude

changes 1n both dlrectlons (favor.rnable-ur¡favourable) ln

elementary echool studentsl, whlle a study by Champlin

concluded that studeats need not have an accunaüe unden-

standlng of sclence and the wo¡'k of sclonüists as a Pre-

nequlslte to having a favourable attltude towa:rds sclence

and sclentl.sts2. Leppan showed that uslng chlldnenrs

tnltlal lntenesü ln an actlvlty as a means to some ultenlor
end under¡llned thls lntr"lnslc lnterest ln the or'lglna1

)
actlvltyr a¡¡d Koelshe found that students uslng the ttpltocess

approachtt in scl.ence have dlfforent sclentlflc interests

than those using a bnaditlonal apprâoach ln gnades four to

"1x4. Strozack showed ùhat students ln both dlnectlve and

nondlnectlve instructl-onal sltuatLons had positlve correla-

tlons between attltude to course and achievement5" In a

1G"o"
Allotment on

Mn Deadyr The Effects of Incneased Tlme
.

{ClttCo State College' Ca}lf.n ERIC Document Ð 039 L26'
1970).

ZRobert Fo Champlinr The Development of an Instru-
ment to Assess Student Attlt

Blrg '1973 ) .
3Mark R" Lepparr Extnlnsic Rewards

Student Attitudes and ffiience

and Int¡:inslc
Motlvatlon ln Chllánen ( ,

cument Ð 081+ 210),
I

4Charle s L. Koelshe, et 41, ttRelatlon Between
Certaln Vanlables and the Sclence Intenests of Childr"enrr,
Jounnal of Reseanch 1n ScLence Teaching, vol.8(Oct.19?1):

f

'Vl"too Su Stnozack, The Effects of Dfrectlve and
Nondlrectlve Problem Solvine t
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study of senlon hlgh school students¡ Ï¡lks obsenved that

glaaoun and status were the htgþest sourcss of satlsfactlon
Ln taklng fonelgn language "our"""lo In a soaewhat dif-
ferent veÍn¡ James found no slgnlficant dlffer"encos between

atültudes of three gnoups of sür.ldent sclence teachers

recelvlng three dlfferent Wpes of supenvlslor2, Also at
the collego leveLr Vlandis discovened that attitudes of
college students towa¡rd certaln toplcs lrere changed as a

nesult of grades recelved. ln sub jects whene these topi.cs

were taken up3. It ls apparent that a nuubor of factors
whlch have been lnvestigated such as teachenrs attltude,
lnstr¡¡ction, curnfculan approach¡ and grades recelved

slgnlflcantly lnfluonce lnterests and attitr¡des of s tudents,

Others, such as type of supe¡.vlslon and süudentls undor-

standing do not seen to have any such clear cut influence.
Penhaps the keynote ln thls area was glven over a decade

ago by the psychologlst Ausubel:

1A.Io Flksr Student Attltudes
ages (Geo" lFashlngtffi
Dffiment ED 028 hfl, t96g).

2HeLen I¡. J-amg s, nqttl tude and Attl tr¡ de Changer ,Jounnal of Research 1n s"fene" T"""hirrg, vol.B(Ápn.ïg?í),
2

'Johtt Vlandis, r$nades as Reenfoncing Contlngencfes
and Attltude Changert n . Journal of EducattonãI psvchãloov.
vo1.52(¡'eu"1961):p"1f2 '

to Forel
â¡ Vâe 3
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The current fnterests and desires of it¡matune
pupl1s can ha:rdly be consldered r"eIlable E¡lde-posts and adequate substltutes fon speciallzed
knowledge and seasoned Judgement ln designlng a
cunrlculq6---l¡ fact, one of the prlmary functlons
of educatLon shoul,d be to stimulate the develop-
ment of motlvatlons that are currently nonexistant
---(studentt s neods) are not ondogenous but acqulred
langely th:rougb exposure to provocatlve, mea4lngful
and e developmentally appnop::la te lnstnr ction-.

Uslng Intenests and Attitudes 1n Vocatlonal Guidance

and Pnedlctlon

Probably the greatest appllcatlon nade of the

measureuent of lnterests and attltrrdes ls ln the fleld of
vocatlonal F edlctlon. Edwe:rds and 'lJ[11son, ln a study of
attitudes of hf$r school studontso concluded that thene

ls a dlreet nelatlonshlp between attlËr:des, subJect lnter-
ests, gnades and vocatlonal asplratlor.l"2. Simf-}a:r1y,

Apostalr s lnvestlgatlon of high school studentsr lntenests
found close nelatlonshlp between lntenests and personality

ln the procoss of chooslng a vocatlon3. Golman in a study

of college fresbmen, dlscovered that meehanieal cu:rlosity
rnas related to cholce of majon fleld for both men and

lDavld P. Ausubel, tVlewpolnts fnom Re1ated.
Df scipllnestr ¡ Teachers College Roeord n vo1"60( LgSg ) lp, 2l+6.

- 
2ToB. Edwands and A.B. lVlLsoar Attltr¡des of Hlgþ

school students as Related to success TFffinla
iiegi.

3Robert Apostal and patrlcia Harpon, nBaslc
rnterests ln Per_solalltytr r Jour,:ral of -counselllng
Psychology, vo1, 19 (¡nar .tg? Z) tp;f67ffi
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womenl" contrary results were reported at the hlgh school

leve1 by Eolland when he found that asklng the student

coacernl.ng vocatlonal prefenenee was almost twice as

efflcLent as uslng a yocatlonal ¡neference "rr"u"r',
Reratlonships beÈween vocatlonal cholce and othen

psychoLoglcar factons have also been Lnvestigated. Knlppner

concl-uded that academlc ab1llty has greaten infruenco on

vocatlonal pnefenence at the junlon hlgh school level than

mental abtlityo These abllltles were found to be more

closely tled to vocatlonar and educatlonal lnterest of
boys than those of glrls3. Holland found that tho cholce

of a maJon fleld may be a doterminant of Don-âcademlc

achlevemorrth. rn a study of college stud.ents Nordstnom

found that those who loft the sclences for othen dLscl*
pllnes were concernod with pensonal self-lntegnatlon and

malntalning a healthy splnlt of inquloy, üheso facets not

1
Ray D. Golman Et aln ¡ ttSex Dlfferences in theRelatlon of Attitudes Towands Technology to cholce ofFleld of Studyrr-e-Jounnal of Counsellinã psychology, vol"20

( sepr .tgT 3¡ ¡p. [r e:TEll--
2- _-JnL. Holland and S.W. Lutzr Predlctlne a StudentrsVogatlonal Cholce (Anerlcan Collo ge

@ocument ED O]..z 9l+f , L968i"
3r. ï(rlppnern A Study of Vocatlonal and EducatlonalInterests of Junlor SA Ol3!fl-

TVe St ern V¡ t StOfI r cu&en 002 8l+B,
1961 ) "

L'John L. Holland and J,M. Rlchands, Academlc and
I'Iqna cademl c Asconp.].trhmgn! in a RepresentatffihlE-
Document ED 014 O93, 1968).
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belng open to them in the sclence field apparentlyl" fhe

maJonity of sbudles suppolrted the practlce of uslng interests

and attltudes of students as an aid to vocational guldance

and selection"

Interests, Âttltudes and Achievement

Perhaps the most extensive study ln thls area was

Malllnsont s slx year lnvestlgatlon whene a smple from

gnade seven ln twelve school systems was foLlowed through

to gnado twelve. Iñ thts studyr whlch was mentloned
tearller', Malllnson dnew a number of concluslons:

1. fn trusualfr courses in seience offered in hlgh school¡

achlevement ls closely related to college plans

professed 1n grade nlne

2o Sclence Lnstructlon appeared to be most effective

ln grade eight

3, In blologyr a high degree of lntenest seemed to

accompany successr but ln cheucistny and physlcs a low

leve1 of achlevement does not seem to be accompanied

wlth a Iow level of sclenttflc Lntenest ln these

flelds

h. Iflgh degrees of scientlfic and computatÍonal intenests

IC. Nondstr"om, Why Successful Students ln Natural
Science Abandon' Caneen

' 1962) "
¿̂-Pages 3 ,6 "
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ïrere evldent anong hlgh achlsvers

5. The mor.e sclence a student elected, the more he was

ltkeIy to achievel

Cattel concluded fnom e study of seventh and

etghth gnade students that abllltles, personallt¡r tnalts,
and motlvatlonal tralts contrlbuted about equally to
scholastlc achievementr and mutuall.y overlap only about

2
0¡16 thfnd n Similanlyr Thor¡qs lnvestigaÙlng s€ven areas

of lnstnuction (lncludtng scl,ence and mathematics) sup-

po:rted the assumptlon that educational lntenests are

related to academlc success3. ïn hlgher educatlonr E1llsh
found a slgnificant relatlon beÈween attltude and grade

polnt average of both Junlon college and foun-yoatr college
L

student s-,

There ls, however, b¡r no means full agneement ln
this area. Neale found ln lntermediate grades that
posltive and negatlve attitudes to matheuatLcs have only

a sllght lnfluence on learnlng mathenatlcs. More signi-
flcant Ìvene tho deslre to do their duty, be good, and

1^^-\¡orro Malllnson, Factors Relatlng to Achlevement
ln Sclence and Motlvatlo es

ffiggg, 1961).
2B.B. Cattel et a1. ¡ Predictlon and Under"standlngof the Effect of Childrensr

õ0ãgB7 t tÇ62) 
"

?-Luclnda Thomasr et aI. ¡ ttEducatlonal Interests
and Achievementrln Vocstlonal Guldance euanterly, vo1.18
(Mann 1970:p.199 .-20

I4Arthur D. El}lsh, tÎhe Effects of Attltude on
Academic Achievementtt, Junlor ColLege Jou:rna1, vol"39
(Man. L969 ) rp.12 Q-22.
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1gain approval o Eusen on a nation wlde survey (U"S"A" )

concluded that attltudes towards mathematics had no colr-

relatlon wlth achlevem"nt2 and Ihapp maintained that

research shows I1ttle relatlon between attlü:de and achieve-

ment ln elementary nathematlcs, however, thls may be due

to the problem of using measurLng devlces wlth younger

children whlch at tlmes produces questlonable nesults3.

Attempts to use measurements of academLc Lnterests

to predict achlevement have met wlth llmlted successo

Samuelson found 1n a str.idy of trade school students that

a neal nelatlonship exlsted between lntenestsr åS measured

by the Kuden Pnefe:rence Recondr and achlevement signlfÍcant

at the oÌxe per cent levelo Tloweverr the correlatlon was

low thus. forecasting achÍevement would not be very """u""t"h.
Johnson concluded that the pr"edlctlve valldiüy of S,VoI.B.

academic scales contrlbuted stgnlflcantly but modestly ln
predlctlng academÍc performance of fneshman. Those scaLes

IDavld co
lng Mathemat lcsrr
p. 631{0.

o'T. Eusenr êdn r International Study of Achleve-
ment Ln Mathematlcs , (¡t 7 ) .

?-Jonathon K:rappr ttAre Chlldronts Attltudes Toward
Learning Mathematlcs Real1y Importantrr r Schoo1 Sclence
and Mathenatics, volo 73 (.1an.l-973 ) :p" 9-15F

It-Cec1l 0o Samuelson, rlfnterest Scores in Predlctlng
Success ln Trade School Studentsrt, Personnel and Guldance

Journal , vol.36 (¡,p:r. 1958 ) :p.53841,

Nea1o, rfThe Role of Attltr:des ln Learn-
, Arlthmetlc Teachen, vol"1ó(pec.1969) :



were somewhât more "-tru ,:: ;." wlth marglnal

Katz developed a scale for measur"ing acedemic

whlch pnoved to be valld to an extent greater

meafflres in predlcting achievement ln fou:r out

counses for boys, and elght out of ten courses

However r self-ratlngs were nearly as valid as
¿

ln pnedlctlng grade twelve manks o

1students o

lntenests

than ability
of ten

for glrls.
ühe scale

Interests, Attltudes and Speclfle Counses

A number of studies havo been reported concernlng

the lnterests or attltudes ongendered by establlshed.

coursos 1n sclenceo fn a study uslng ftfth form students

as subJects, Meyer selected one group that had two years

of Nuffl€ld 0-1eve1 b1o1ogy, physics and chemlstry wlth a

contnol gnoup that had tlradltional courses. The Nuffleld
counses appeaned to have been rolated to:
1o fmproved selentlfic attltudes for glrls but not boys

2. fncreased lnterest 1n empinlclsm, and sclence as a

lelsure actlvity
Loss of lntenest 1n male physlcs students

Decllne 1n lntorest ln flne arts and llte¡ratune3

rR.*. Johnsonr The Effeetlveness of Academlc
fnterest Scalos in Predfõ o¿I e chlevement (Mass.

Vo I cumen , LTvv J.

2
MoK. Ratz and L. Norrls¡ Íhe Measurement of

cademLc Intenests (Educattonal TeStffiinceton:Academlc Intenests
EiRfC Ðocuuent ED 052 2\o,1971).

3o

l+"

3G.R. Meyer¡ Pupllsr Reactlons to T¡'all. Edltlons
of Nuffield O-Level e Unlvn r
N" Ryde¡ Austnalia: ERIC Document Ð 046 683, 1971).
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Gallagher worklng with hlgh school students, found

that both sexes 'Jyho took physics and chemistny demonstnated

mor6 favourabre attltudes to sclence, scf.entistsu scienco

teachers and themselves as scientlsts, than those who took

no science ln these g""d"rl"
Results of other studles of science courses are

less encouraging than the foregolng. Mackay found that
students studylng P.S.S.Cn physlcs 1n gnades eleven and

twelve lost lntenest ln physlcs, viewed sclentlsts as mone

abno¡rnalr but lncreased thel¡r acceptance of non;authorltarlan
teachlng situatlorrr'" rn a study of grade twerve biology
students ln the Australian schools¡ Luchas dlscovered that
students wlth prlon blology courses lncreased in under-

standing of sclenco and sclence reasoning, but dLd not
change ln cnltLcal- thlnking and actually decrlned in
enJoymont of blorogy3. starr found no slgnlflcant differ-
once 1n attltudes towand blology between hleþ ablllty gnade

níne blology students after belng erposed to twenty random

tJ"r"s J. Gallagherr Tes!_Every Senlor project;
Attltudes of Senlons Concern e-

fC DocumentÐ o2B oBB, 1969)"

Llndsay D, Mackay, ilChanges
9bJectlves Dunlng Ï\po years õE TñlG

on Affectlve Domain
c ã -Schoolstt

usttså Scfence cner s ourna
cs
, VOI op,67 -71.

¿

'AoMo Luchas, tt0Tranges 1n Skl11s¡ K:aowledgeAttltudes Dur_ing T\ryo-Terms of Grade T¡ryelve Biolo[ytLontrr Aust'allÀn sclence Teachensr .rouSneli oãrii!972):p

and
fns tru c
(Mar,



-hB
trÍnvitatl.ons to enquinytr (pant of the B" So C. S, eourse )1"

The Manltoba Sclence Teachen reported a study which coü,-

pared the attltudes of nlnth grede students taking I.P,S"
wlth a cont:rol group uslng the l?rurber and KLlburn Text.

l{o slgniflcant dlfferenees were found at the flve pencent

Level 1n eithen sclentlfic attltudes on attitude towands

scfence as a subJ ucl?" SL¡nmons concluded on the basls of

a questlonnatre that an expenlnental gnoup using the

process epproach was more positlvo ln attitude toward

sclence and rela ted actlvlties than s contnoL gnoup usJ.ng

text orLentod lnstructlon3. However¡ ïanagldate found no

slgntflcant change 1n student attltude to sclence when

tnansfenred fnom a concept approach to a process âpprou"r*"

Sevenal lnvestlgatons have wnltten about the effects
of special matenlals on attltnrdos" Wlckllne reponted that

a flln serles rrEorlzons of Sclencerr resultod 1n changes ln
a few ltems on an attltude scaler but thone was no sJ.gniflcant

1
Robert Jo Starr, ttThe Use of t Invltations to

Inqulryr and Student Attltuderr, Journal of Research ln
Science leachLng, vo1o 9 (ltar .1972

2"rrs u" rhurb tr, The Manitoba ScLence Teachen,"Irs vs lnurÞ€n" t
volo13 (Apr .1972) tp.ll+-1?.

IrJack Slmmons and Vll1llam Es1er, rrfnvestigating
the Attltudes Towand Sclenee Fostered by the Process
Appr"oach Progrsnrr r School Sclence and Mathematlcs e vol.|2
(oct.1972):p.633-6.

hl["y D" Yanagldate, A Study ln Student Attitude
Changes Resultlng fnom Nons ca-

o6t, olio , rg71) 
" 

-
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dLfference on the entlre scale between the test group and

the contnol groupn There was also no dffference noted on

a moasureænt of understanding the value of sclence as a
socl-aI lnst1tutLonl. Cosman, worklng wlth el-eventh and

twelfth gnade students concluded that lt was possLble to

deslgn and teach science materlals that would brlng about

broad changes 1n sclentlfic llteraey and fosten several

f.mportant sclentlflc attltudes2, othen attempts were even

mor€ encouraging. Blnghaur placod underachlevlng ¡rrrioo
hlgh school students 1n success o:rlented smal1 group act-
lvltles uslng the dlscoveny approacho He found that atti-
tudes toward the sehool and school perge¡¡1s] lmproved3,

In a slnllan veinr Mllson developed sclenco materials based

on flnst Ïrand exper'lence, ease of communlcatlon, detalled
toachens gulde and prelab-lnvestlgatlon-postrab fonmat.

usfng such matenlals wlth below average students resurted
1n slgnlficant lmprovement ln attlùude to¡vards 

""iurr""h.
1L.8. 'llllckllne, IIse of Fl1ms to GhanEe Attltudesof Elgþ School StudentsS'fã' ED oo3 596, Lg6z).
äGoW* Cosman, The Effects of an Experlmental

Sclence Counse ln Fos t of
Documont ED 025 hfh, 196?).

3N"Eo Blnham et alor Demonst¡ratlon of an ved
Sclence Currlculum fon Unde¡'ft or].davers].ty,3 ERIC Documen

hr"r. M1lson, 'tThe Development en¿ Evaluation of
Physlcal sclenco Gurnlculum Maùerlals to rmprove studentsrAttltudesrtr Jogrnal of Resear.ch 1n Sclence teaching, vol"9(Aprl. t972). '
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The flndlngs to date, whLle perhaps not sufflclent
to be corlsldered conclusivee llêv€rtheless lndlcate thåt

a number of the new€n science prograûlnes such as PSSC

Physlcs, BSCS Blologyu Nufleld ScLence and the Pr"ocess

Approach have not been partlcularly successful 1n fostet-
lng deslnable attltudes aad lnterests ln students" Gneater

success has been achleved ln thls nôspect wlth courses and

mate::lals speelally dosLgned for speclflc groups of

studentsu Íhe valLdlty of a unlvensal course or prognaame

for a sclence subJect ls noü supported lnsofar as fosten-
lng lntenests and attitudes 1s concernedo

Affectlve Facüors and Relevaney

The pnollferation of necent llterature related to
such aspects of educatlon as relevancy, humanlsm, and

affectlve domaLn lndleates that a deflnlte shift ln educa-

tlonal pr'loritles and stnategles has occurr.ed ln the

cunrent decadeo A key facton ln thls movement appears to
be the reallzatlon that tho nevisLons of the slxties werre

not worklng out as well as expoctedl as lndlcated by Ehrle..

As we move onward lnto the seventles, the enphaslsin sclence educatlon at all l-ovels rs shlfting fr"om
more -and -better-eontont-for-eo[t€nts-sake towãrds
mone nelevantolearnlng and better teaching fon the
students saket.

1_-Jenome So Brr.tner, rlÎhe process of Education
Revislüodfr¡ phl Delta Kappon, voI ,52(Sept "ig7t):p.fB -2l-o

2-Elwood B. Eh:rle, trlf you Teach the Contentr ïÍhofV1lI Teach the StudeÉtsn, Sciênce Teacher"u voi.38iÉ"pt"L97l):P" 22o -
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DesLrable interests and attltudes must figur"e
pr.omlnantly among the goals of this typ" of educatlon.

certalnly there ls uuch that needs to be corrocted ln the

pnevalllng attltude of mueh of our youth to the educational

systemo lTatson obsenved that elementary school chlld¡.en

today are lncneaslngly dlslncllned to be manlpulated by

hopo and fear lnto dolng bllndIy what adults teII them

they need to dolo Mone dlsconcertlng is the clalm of
Dececco that ¡'eseanch shows ühat the lessons leanned at
the byplcal hlgh school as now operated are ttbored

acqulescence or bold doflancett2,

The nelatlonshlp between affectlve factors and

leannlng may shed so¡ae llght on the curnent pnoblems ln
this area. Klrchnen 1n giving an overview of attltr¡de
researchn noted thati
1o Attltt¡des have other dlmenslons besides posltlve

and negativee namely dir"ection, lntensltyo tlme

penspective and lnfornatlon 1eve1

2o Attitudes are interdependant with other motivatlon
and value factons

3' Àttitude change does not rest on the basls of Lnforma-
tlon ltself; a more slgnificant dete¡mlnant is the

å,verag€
p, 21,

Fletchen G. TVatson, trTeachlng
Studentrr, The Science Teachein

Sclence to ühe
voro3h(man,t96T):

I-John Pn -Dececco¡ 
Itqlred Feellngr New Lifestylos

1"9 !he__Dall{ Liberatlon of the Schoo1ñ, ¡4i n"fta ít"ppor..,volo53 (Nov .L97]-) :p,168 -Tl."
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nature and degree of ego-lnvolvementl

fn a study of lnfonmal learnlng by elenentary school

chlldren¡ llowell concluded that tf informatlon is to be

meaningfully absor"bed lt must be s€en as havlng a dinect
2

bearlng on the real 1lfe of the lndlvldual . HazeÌl

suggested that the lndlvlduals attltudes play a slgnlfi-
cant nole ln how he organlzes lnformatlon and data to make

1t undenstandable3 whlle Slmpson estimated that human

behavlor is lnfl-uenced as much by how a person feels as by
L

how much he undenstands'o

Student lntenests have also come under scrutlny

here. V{l1son advlsed that we must teach tho stud,ents the

lnterest in what we want them to do" A teachen can help

the ch1ld se€ the slgnlflcance 1n what he ls dolng and

thus engenden lnterest ln 1t2. ïtiyeth suggested that schools

and soclety fall with the underachiever by falling to use

the lntenosts already there (tn the leanner) n and by not

lC. Klrchner and Do So flrllder e An Overvlew of
Attltude Research (Adult Education As@lngton,
ffit EÐ o22 076,1969)"

2Rlchar.d 
Yf . Howell, .ê, Study of fnf orroral Learnlng(Cfty Unlvo of New Yonk" ER ).

3M1chae1 D. Eazenr The Role of Á,ttltudes l-n pne-
dlctlon of Behavlor (Centr
ffiocument ED 0?7 o37-s 19?3).

- hR"D" Slmpsonr rEvaluatlng Noncognatlve Achleve-
*ePp:t, @y Teacher, -volu35lAue.1971) 

I
P"44I -þLø

(London:
PuSu Wllson¡ fntenest and Dlscipllne ln Educatlon
Routlege and
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helplng students to develop othersl.

A number of wnLtens have called for" greatetr emphasls

1n areas of relevancy and humanism, many of these wLth

speclfic neference to sclence" Scwlnan has cautloned

that posltlve attltudes ùowa¡.ds science and its role in
society ane not an autouatic consequence of our age;

2that appneciatlon 1s not equivalent to understanding o

schnelder" advLsed that affective educatLon may be a partlal
solutl-on to the cnltLcLsm that our soclety and lts schools

produco people who may be able to acqulne sklIls, but who

often use these skl11s f on destructlve purpo""13. ïlurd

w:rltlng on educatlonar goals fon the seventies r advocates

that to achleve better acuLtunlzatlon and lntelLectual
attitudes, sclence must be taugþt Ín the context of soclety
wlth a focus on the welfare of mankhdl+. Eh:rre stated
teachens must actively teach fon favounable feellngs and

attltudes, and show that they care for the subJect, human-

lty and the students-o Roblnson has necoÌnmended a sclence

1
E.R. Vlyeth, rrffotivation: An. Empty V[o::dtr r Íhe

Clearlng House, vo1o39(Man.L965)lp.hó. 
-.)'Pat M. Scwfu"an, ttOn Measurlng Attltudes Towand

sclencetr , sclence Educatf.ogr volu S2(utar.1968 :p, u 2-9"
3Dona]d Schnelder, ttThe Tlnre 1s Rlpe for Affectlve

Educatlonrrr The CIearing lfouse, vo1.l+Z (I¡un "IgT2)p.106-9.
L'Paul DeH. Hundo dEducatlonal Goals for the

Sgventiestr (Address to N, AprcïffffiC Document ED 06l+ 118, tgTz) ."
É

'Elwood B. Ehrle, ttff you Teach the Content, lVho
!V111 Teach the Studontsrr , .-science Teacher r volr38 (Sept,
L97t) zp.22c .
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appreclatlon course" rts goars would be to have the

student appreclate the concepts of science and the men

who eluci.dated themlu

sclence may contz'ibute hene consldenably as was

outlÍned by the commlttee on Designs fon progress ln
Science Educatlon of the N.SoT.A" (19ó9)" ft advised

that modern mants (youthrs) dller¡ma lnvorves self-fdentlty
and allenation, thus sclence can help by showing onder-
llness in natune and manrs relatlon to the unLv"""ut"
slml1ar"ly Howe recommended that we need to show. students
where man fits into natr¡r"e, howeven, she cautloned that
chl1d:ren are chLldren and not sclentlsts so that rnore

feellng i.s needed in science educatlon3, Kanton wr,ltlng
on the topj.c of monal science, lurplied that a science
prograume can be psychologlcally healthy to the leannen,
but thls would mean abandonlng analytlc inqulry methods ln

I

favour of more openended holistlc or""4u

1

Sclence
Lucnetla G. Robfnson, trÎurreing the pnlsmfr,
Teachen , volol-¡O (l,,eU .l.g7?) :p.hõ-9o

_ 
2lomml!!"u on Deslgns fon progross in SclencoEducation, Natlonal" scienðe Teachers Assrno, lwãri.i"gton¡D. C. :1Ç6Ç ) .

3Ar*" Howe, ,,4 Lost
Sciencetr, Sclence Education

Dimenslon in Eleraentar"y School
, vo1 "55(Apr.t97]-) rp.:{3-6.

l**.r. Kantor,(Stanford Rosea¡ch Inst
t972).

lica tlons of a Monal Sclence
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At present there appears to be consldenable agree-

mant among many wrLters 1n education that the school

curr"lculum should be made more nelovant to the studentst

goals and needs; more humanlstlc in neflectlng the deslnable

values of oun cultune and society and concern with soclal
and world problens; and more affectlvely orlented"

The educatLonal pendulum, which 1n the sixtles had

silung over in the dlrectlon of gneaten emphasis on the

subject matten and sktlls of the dlsclplines, is now well
on its way back towards emphasls on the nature and needs

of the learner" and hls soefety; somewhere between these

posltlons lles the eluslve happy medlum- that ideal blend

of the optimum ln factor.s per"talning to the learner" and

that whLch ls to be leannedn

The Measuremont of Interests and Attltudes
One of the cleerest statemonts concerning the

lmportance of measurlng studentsr intenests was glven by

Mehrens and Lehman:

The lmportant thing to rememben is that because
pupll lnterests can lnfluence how well they
Iearn, teacþers must be concerned wtth lnterest
measurementl.

It follows that sele ctlon of suitable measurlng devlces 1s

cnucialu Pnlor to the sele ctlon of speelflc measurlng

l1'[r.4. Mehrens and fnJ. Lehmanr Stand.ardlzed Testsln Education, (foronto 3 Holt Rinehart W"
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lnstruments for use ln this study some pentlnent ltems

ln this respoct wene obtalned fnom several wnlters and

researchers by the investlgaton of thls study" StepTrens

obsenved that up to L963¡ posearch on the obJectlve ñeasüpe-

ment of attltudes towards sclence have been *""g""1 with

Skinner polntlng out that the major problem 1ay ln sclentlflc
lnterest not belng unldimentlonal, and hence not easily

-2measured-o Cnaven cautloned the users of lnterest scales:

1. There ls a tendency to confuse lnterests wlth abilltles
2. fnterest scores should not be used as absolut stable

entltles
3" One should look for suppontlng behavlor to verlfy

interest test scores

She does¡ however, cito sever"al advantages of uslng lnterest
scales, par.tlcularly for guldance purpos€s !

1. It bnings unconsciousl-y aequlred behavlor unden scnutlny

2. ft predlcts future occupatlon better than pneferned

Lnterests

3o It glves evidence of cultural patterning of intenests
?l+. Responses bean nolation to ego development'

1-Stephens and lloH, Dutton, ItMeasurlng Attltudes
Towands Scienceñ, School Science and Mathematlcs, vo1,63
( Jano I9bJ ) :P.4J.

,-Ray Sklnner', ttMeasurÍ-ng Speciflc fnterests in
Biologyr Physlcs and Earth Sclenc€n ¡ Jounnal of Research
1n Sclence Teachigg, vol"10(f,e¡ .1973) :p. f}f-ffi

?
'E;8. Cnaven¡ The Ûse of Inte::est Inventories in

Counselling (Chlcago:
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Mehrens essentlally agnees with thls posltion,

concedlng, hov¡everu that lnterest tests ar€ often unrell-
able and lnterests themselves unstable but recororending

thelr use foreducatlonal and vocational guldance, to help

teachers undenstand undenachlevlng bnlght puplls, and to
1

help the student hlmself consldor his future " Another

use fon lntenest tests suggested by Fitzelle 1s to a1d the

teachen ln gearlng course content to needs and interests
of students2.

Some general advl.ce on test selectlon can also be

foundo Campbell Ltsts the maJon deslrable characterlstics
of lnterest lnventorLes as followst ltems are relevant, ln
good taste, slmple and directe valld and stable¡ sp€ciflc
yet broad enough¡ tied to a theory, and that the results

?
are cleanly descnlbedro Flna1ly, it tvas useful to note

from a study by Abnams that faking was not a slgnificant
Lfacton in lnterest tests '.

The genenal concensus would appear to be that whlle

care must be taken ln tho measurement of lntenests and

(uolt,
1-llV.A. Mehrens, Standardized Tests ln Educatlon
RlneTrart Wlnsto
2-George T. Fltzel-ler nResponses to an Interest

fn'i¡ent orytr ¡ Jounnal of llome Economlcs , volo 62 ( wou 
" 
1970 ) :p.673-5.

3D"Po Campbe1l, Some Deslrable Character'lstics of
fntenest fnventories ( e

"CoB ffiTC Document ED 033 l+1?r 1970)"
*N.M. Á.brams¡ Ana1ysls of the lTavy Interest

Inventory as a Predlc vy
cumenl

EÐ o29 250, 1969).
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lnterpretatlon of nesult s, lt sti1l can be a valuable

tooL for guidance and educatlono

In surrmatlon, the foLlowlng observatlons can be

made concernlng the research on 1nüerests and attlüudes,

partlcularly as these apply to science and mathematics:

1o Thero ls a conslderable although dlverse theoretical
basls for the Lmpontance of intorests and attltudes

ln learning

2. lÃfheneas currlcula pay llp servlce üo the slgnlflcarr.ce

of developing favourable lnterests and attitudes, far
too llttle ls done to lndlcate how thls may be achieved

3, There are many dlverse factons whlch can and do lnflu-
ence lnterests and attitudes, some of the more pentln-

ant are parental aspJ.:rations, teachens, currlcula, age

and g:rade leve1, sex ro11, pedagoglcal approaches and

mass media

h. rtrlth prop€r carer lntenests and attitudes of students

can be used to asslst ln course selectlon and vocatlonal

eholce

5. Vfhile favourable intenests and attitudos can contnibute

slgnificantly to better achlevement, other factors
such as lntellectual matunlty, sultable curnlculum and

appnopríate podagogical methods must also be pnesent

6, Speclfle cour4ses in sclenco and mathematlcs can be

developed to promote favourable lnterests and attltudes
ln these subJect areas
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7' Favounable attltudes and lnterests reflecting certal-n

varues of society are a worthwhlle end 1n themselves,

and as such ar"e a major goal of the educatlve process

Bn Measurement of lnterests and attitr¡des is a woz.thwhile

ventu::e to asslst the educative and guldance process,

provlded that due care ls taken wlth measurJ.ng devlces

and lntenprotatlon of nesults

A naJor obJecülve of thls study was to dlscover some

of the realltles pentalnlng to lnterests and attltudes of
secondany students towards sclence and mathematl.cs ln a

speclfic Manitoba school, dlvislon. slnce these factors
are consldered to be vltal 1n the learning process, the

findlngs should prov€ usefur ln assesslng and impnovlng

the quarlty of educatlon 1n that partlcular" settlng as well
as ln othor slmilar sltuatlons,



CHAPTER TTT

DESTGN OF THE SruDY

Intnoductlon

The study was undertaken 1n an attempt to flnd
ansryers to the f ollowfng questions:

1. l4lhat are the levels of lnterest ln science and math-

ematlcs 'of the secondary sehool students ln the

Intenlake School Dlvlslon
2. lVhat are the attltudes of theso students towards

science and mathematles

3. Do lntenest and attitude of students change as they

proceed th:nough the secondary grades

l+" How do the intenest and attitude of secondany school

students towards sclenco compare with thelr lnterest
and attltude towands mathematics

5' Ane thene slgnificant dlffenences ln these interests
and attltudos 1n boys as compared lrlth g1rls

Answers to these questlons shourd not only have

educatj.onal value 1n the socondary schools of rntenlake
Dlvisfon, but also to other similan school systems in
canada and posslbly other count::ies as wsll, thus a bnlef
descrJ.ptlon of fnterlake DLvision is offened,

-60-
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The Settlng
The Province of Manitoba ls dlvided lnto fonty-

elght school dlvlslons" These school divlslons may be

arbltrarily classlfled as belng predominantly unban,

pnedominantly nuralo far northennn and rural bo¡"derlng on

unban areas. ïhe ïntenlake School Divlsion 1s fairly
typlcal of the latten groüpo Althougþ llving on farms or

1n small towns and villages, the nesidents here have

ready access to the resources and lnfluences of the city,
The lncneaslng numbens of conmuters and greater.moblltty

of these rural r"esldents neflect thelr growlng lnten-
dopendence wlth the nearby urban an€ao Whlle an ever

more sophlstlcated¡ higþ1y ¡nechanlzed fonm of agr"lcultu:re

remalns an opilon to some of the youth, the maJonlty üend

to soek emploJmlent, fì¡nthen tnalnlng or" resldence ln the

c1 ty,

It Ls against thls background thaü the secondany

student subJects fon thls study wore selected. Ther.e ane

th:ree secondary schools of dlfferent slze in Interlake
School Divlslon; Stonewall Col1eg1ate, ?eulon Collegiate
and lffan:ren Colleglater wlth relaÈlve1y stable comblned

enrollment of between one thousand and eleven hundned

students from grades nlne to twelveu rn accondance with
school board po11cy, Lnstr"uctional staffs, f ac1lf.tles,
subJect optlons and genenal openational patterns vary
11tt]e among t'hese thnee school" fhe ono major exceptlon
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ls that one of the schools, Teulon Colleglate, has been

openating on the s€n6ster system for flve yearsn Anothen

dlfference ls that the smallest school, Wanr.en ColÌeglateo

offens fewer course optlons than the two larger schoolso

Expenlmental Deslgn

Besic Pattenn

The exp€nlmental deslgn used 1n this str:dy 1s

patter"ned after Campbell and Stanleyrs deslgn number" 12

ftthe separate-sample pnetest-posttest deslgntl. Heno,

on€ sample ls measuned pnlon to a treatment, whlle another

equlvalent sample 1s measuned aften pnesentatlon of the

tneatment, as reprssented in the following model,

Populatlon Unden fnvestlgatlon
Measunement

Random Sauple A Random Samp1e B

Pnotost

Posttesü

Fon example o the frpretestrr could be glven to a nandom

sample of students at the beglnnlng of grade nlne while

the ttposttesttt wourd be glven to another random sampls of
stud,ents havlng completed grade nlne. compa::ison of the

1Ð"T" Campbell and JnC. Stanleyr Expenlmental and
Quasl-experlmental D""1*o. fon Researchr@

x
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results of the two samples would indicaüe changes that

have occurred dunlng nlnth grade"

The alleged weaknesses of thls deslgn are the result
of a failune to contr.ol for hlstony of the samples, ef fects

of maturatlon, and mortallty between pretest and posttest

groupsc Tkre strongths purported for thls deslgn lnclude

the f ollowlng:

I. I¡/Lrene no contnol gnoup ls posslble (e.gu, all gnade

nLne studenüs take the same sclence course) lt ls the

only feaslble method under such cincumstances

2. It moves the laboratory 1nüo the fleld sltuatlon¡ 1.eo ¡

the effects of a conditlon or tneatment ane tested ln
the natunal setting

3. Thene 1s hlgh extennal valldlty on genenaIlzablllty
since representative sampllng from populatlons specl-

fled in advance can be enployedl

Expenlmental Pnocedure s

The experlaental deslgn was tnanslated into practlce

for the punpose of answering the questlons using the

f ollowlng pro cedur^e s :

1o The Kuden Genenal fntenest Survey (K.G.f.Sn), form E,

and the Pundue Master Attltude Scale for school

subJects (P.M.A. S, ¡ 
2 *"o" admintstened to random

tror.u. r Campbell and Stanley
2sample copies are Ln the appendlx.
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samples of Interlake students early ln the school

yean (october) as fo110ws:

a) Grade nlne - 5l students

b) Grade ten - 62 students

c) Gnade oleven - 6l+ students

d) Gnade twelve - 37 students

fhe Pundue Masten Attitude Scale was also given to

nandom sample of 150 grade elght str¡dents nean the

end of the school year (June)

The test lnstruments wore scored, glving raw scores

ln the following areasî

a) Intenest 1n scÍence

b) fnterest 1n mathematics

c) Attitude towar"ds sclence

d) Attttude towards mathematlcs

These raw scores were classlfled on the basls of grade

and course taken as follows:
h,

fnferests
(K. Gn r. s. )
Scl. Math.

Attltudes
(P" M.A. s. )
Sc1" i!1ath.

a) Gnade B (June)

b) Pne grade 9

c) Post grade 9 - pre gnade 10

d) Pre grade 10 - f.MoE.

e) Pre gnade 10 - foPoSn

f) Post grade 10 - f.M"En

g) Post grade 10 - I PoSo

x

X

x

x

X

x

X

X

ï

X

X

X

X

X

X

X

X

X

X

x

X

X

X

X

X
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fnterests Attltudes
(K,çnros. ) (p.M.A.s. )
Sc1" Math, Scl. Math.

xh)

1)
xx
XX

Pre gnade 1]. - 81o1.201 X X

Pre grade 11 - 81o1"201wlth Physo Scn 201 X X

Post gnade 11 - 81o1. 201 X X

Post grade 11 - Blol. 201
with Phys. Sc" 201 X X

j)
k)

x

5, lï?rere sample slzes ln these groups were sufflclent, the

scores vÍsre subdlvlded on the basls of sex of sub jectso

To detenmlne lntenests Ln selence and mathematlcs

the Kuder Genoral Tnterest sunvey (K"Goroso) was adminls-
tered to random sauçles of students from the thr.ee secondany

schools ln the dlvlsion. Raw scores ïvere obtainod for
lnterests 1n the areas of sclence and mathematícs. T,l:ese

scores were then compared to the norms (means and pencentlles)
of the Kuder. sample groups used ln standarlzation of the

lnventony. To determine attltudes towards sclence and math-
ematics, the Pundue Maste:r Attltude scale (p.M.A"s. ) for"

school subJect aneas was given to the same nandom samples

of stt¡dontso Scores wene compar"ed wlth the rfbullt inrt norms

of the scale ltselfl. lo deterulne whethen lnterests and

attltudes change as students go through the socondary gnades,

pre and post scor.6s were compared for. samples from the dif-
ferent gnades, as well as fon a numben of speclflc eoursesó

1Th" Kuder and purdue instnuments ar"o descnibedln moro deta11 later in this chapter,
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Scores for boys were compared wlth those for glrls

to dlscove¡" lf sex differences were roflected in lntenests
and attltudes.

To compare the two subject anease scores fo:r

lntenest and attltude ln sclence were compared with scores

fon lnter"est and attltude ln mathematics,

Statlstlcal treatment of results
1o Scores on the K.Gof,S. (mathematical and sclentiflc)

for" the varlous grad6 level sanples tested Tyere companed

wlth the standarlzed norms wlth nespect to means

pencentlles and standard devlations

2n Comparlsons of the scores made by grade level samples

and the pre and post course samples on the K.Guf,S.

ïvere made using the t-test of statlstical slgnlftcance

3. FÞom scores on the P,M.A. S, (ma thematlcs and sclonce )

for the varlous grade 1evel samplos, means and pen-

centiles w€re determi.nedn These wene compared wlth
the ratlng scale provlded for thls instrument to

lndlcate the degree of posltiveness of the attltudes
measured

l+. Comparlsons of the scores made by gr"ade leve1 sarples,

and the pre and post course samples on the poMnA.S.

were made uslng the t-test of statlstlcal slgnlficance

5" Comparlsons of K"G"f.Sn scores wlth P.MnAoS. scores at
the dlfferent gnade levels wene made uslng the t-test
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6, Comparlsons of boys? scores ând glnlsr scores on

K'G"f.Su and on P.MuA.S, were made uslng the t-test.

SelectLon of Test Instruments

The Kuder Genenal fnterest Survey¡ Form E

Slnce the ear'Iy 1ÇJ0ts GoF. Kuder has ploneered in
the development of a var"lety of lnterest measunlng devic€s.

Form E, one of the mone recent of theser was deslgned to

help younger students (gr"ade slx and up) make tentatlve
educatlonal and vocatlonal plansl. The format of each

Ltem 1s a forced cholce whene the student lndlcates the

sub-Ltems he llkes best and leastn Separate scores 1n

these areas of lntenest are obtalned: outdoor, mechanlcal,

computatlonal, sclentlflc, p€Fsuaslve, antlstlc, 11terary,
musical, soclal senvice and cIenlca1.

Percentlle norms for. grades seven to twelve were

developed 1n 1963 from stnattfled samples of boys and gfu:Is

ln UnS. schoolsn Valldlby 1s based on studies uslng earller
forms (¡ and t) ln whlch scores were companed to a measur€

of Job satlsfactlon seven to ten years latero McRae found:

I, Neanly two thfu:ds of the subJects w€re ln Jobs consls*

tent wlth measured lnterests
2u 62fl of these ïyere l-ndeed satlsfied wlth thelr wonke

whl1e only Jltfi were notz

]'
GoF. Kudenr General Interest Sunvey ManuaI(Chlcago: Sclence nes

2nĜrGr McRae, trllre Re1atlonshlps of Job Satlsfactlon
and EanIlen Measured Interestsn, Doctoral dlssertatlon,
Univ. of Florlda, 1959"
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Rellab111ty (stablllty) data were obtainod fnom

sæples of 328 glrls and JII boys tested flrst ln gnade

slx and sev€n, then retested four years later. Stablllty
was estimated at ,5O fon boys and ,l+3 for g1rls, whlch

although not hlgh, 1s st111 slgnlflcant considering the

ages and development stages of samples concerned. Retests

glven only 6 weeks later showed correlatlons of betweon

.70 and .90.

Form E ls a lengthy lnstnument and covers ten areas

of lntenest. Among lts stnengÈhs ane its use of clear

slmple language, veniflcatLon scale to detect dlshonesty

on canelessness in fol3.owing dtrectf.onsl and value for
research 1n lnterests of studentso Alleged limltatlons
are lnsufftclent data on reliabillty and va11dlty, and

fallune to lnvestlgate the impact of soci.al deslrablliüy

on the test ltamsln ïn addition, durlng one study 1t was

found that somo students tlred notlceably towards the end

(after an hour of concentratfon) lrhlle a few actually gave

up maklng dellberate choices before finishlng and responded
2

1n a random uanner¡ thereby invalidatlng thelr scores .

Thls effect was observed ln thls study ln a few lsolated

lns tance s "

Klrk and Lohnes, quoted ln the Seventh Editlon of

I,r.Pu Linden and K.i¡I" Linden,
(Houghton Mlfflln Co" e Boston, 1968).

2fbld. , Llnden and Llnden.

Tests on TnLal
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the Mental Measurements Yearbook have made the foIlowlng

crltlcal observatlons concernlng the Kuder form E:

1. Intenpnetlve matenlals are lnadequate

2. Complexitles of scores may lead to mlsunder:standlng

ln applylng nesults of lndlvldual cases

3n There ls a deanth of valldlty data

However e th.ey also made favourable cornnents :

1o It ls a pnomislng lnstrument for research

2o Fon early hlgh school y€ars r lt may be as good an

lnstrument as exlsts

3o It ls ttpsychometrlcally pollshedlt

0n the whole thls appeared to be a "trit"bl" inst:rument fon

thls study.

The Purdue Master Attltude Scales

Cneated by HoH, Renmrens r P:rofessor of Psychology

and Educatlon at Purdue Universlty, these scales were

developed on the basls of earlier slmllar attempts by

Thunstone to measure attitudes. These elghteen scales

(nlne fonm A and nlne form B) ane designed to measure an

lndivldualr s attltude toward nlne different ltems ¡ on€ of

whlch ls any school subject. Thls scale conslsts of s€ven-

teen attltude stattrments (statlstlcally selected from forty
orlginally) nanglng from extnemely posltlve at the

1-The Seventh Mental Measuremonts Yeanbook, Oscar
Ko Buros 9T2) ¡p"
fl+ef -27.
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begfuunlng to less positf.ve and then extremely negative

1at the end " fndLviduals being tested are asked to

lndicate whlch of the statements they are ln agreement

wlth, Each statement 1s assigrred a numerlcal value ln
accordance wlth the degnee of rrposltlvenessrr of the state-

mento Scorlng ls done by finding the scaLe value of the

median statement ln those agreed wlth. A slmllar technlque

was used succ€ssfuIly by Stephens in developlng a scale to

measure attitudes towards science by prospectlve elementar.y
¿̂

teachens o The attltude .statements origlnally come fnom

a ropresentatlve sample of indlviduals as thefu" neactlons

to the Ltem belng tested, and are then ranked (from posi-tlve

to negatlve) and scaled by a panel of experts in that ar€a

.so that the entlne attltude spectrum is represented by

such a gcalen

lhe manual for the PnMnA.S. lndlcates that valld-
ation has been demonstrated agalnst Thurstonets speclflc
attltude scales as well as ln theln ability to dlffer-
entlate among attitudes k¡rown to dlffer ln dlfferent groups

of lndlvlduals oogor llking fon socla1 studles vcS.

science studles among hlgþ school students3o Re1lablllt1es

1r"" Appendlx for. copy of purdue Scale and Manual.

'Ln Stephens and ï[.H. Dutton, rrMeasuring Attltudes
Towards
Sclence

Science ln Elementary School Teachersn, School
and MathematLcs, volu63 (¡an" 1963) :p.hZ-9 

-
Master Scale: A
School SubJectil
p. LB -16.

3ntt" B. silance,
Scale to

r Bulletln

rrAn Expenimental Genenalizod
Measune Attitude Towand any
of Pu:rdue University (Oec"193h)
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of the scales for varlous populatlon samples ranged

from "71 to .92" îhe scales are designed so that the

posslble scores range from I (ext:remely negative attltude)

to 10 (extnemely posltlve attltude) wlth 6.0 belng the

lndlfference polnto fn thls wâ]r the manual claimse rtor"rts

are not nequlned slnce the lndlvldualts score glves a

dlrect lndlcatlon of hls attltude levelo It ls for lack

of norms that some cnltlclsrn has been IeveIed, as well
as fon having less valldlty (as a general scale) than

specific attltr¡de scalesl. Descrlbed as an lnstrument

whlch dld not discnlmlnate flneIy, lt was st111 recommended

fon use 1n schools2o

fn practlce, thls scale was found to be convenlent

and stnalghtforwand to admlnlster and score. ft was selec-

ted for thls study 1n pneferenco to some of the Llkent-type
scales to avoid the posslble confusion and unre1labl1ity
that might result from some students belng faced wlth the

vrlder choice of responses (eogo r strongly agroe, undecided,

neutnal, dlsagree, strongly dlsagnee) for" each scale ltem,

Analyzlng the Data

Maximum posslble raw scores on the KoG"I.Su arê

for mathematlcal (computatLonal) and 62 fon sclentl-flc.
scores of subJects tested were changed to percentlle

1

(New
Mental Measurements Yearbook,

65

Raw

Bn¡nswlck
2Mental

Oscan Ko Buros, ed.1
1938):p.l+3,h1+.¡ Rrltgers unIv. Press,

Measurements Yearbook Thlrd Edltion,
Ko Buros, €dn r
Þ.68.

0scar
19hç ) :New Bnunswickr Rutgers Unlv. P¡€sfu
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values uslng the tables provlded 1n the manual" Thls

would¡ of cours€r glve a range of values (percentlles)

from I to 100 1n both the mathematlcal and sclentlflc areas

which could now be statlstlcally compared wlth each other.

The raw scor€s on the P,M.A.S. were rrultiplled by

a factor of 10 whlch would also glve a derlved serles of

values nanglng up to 100r a more convenient rang€ to wor"k

wlthn

fhese derlved values for the K.Gof.S. (nathematlcal

and sctentific) and the PnMnA.So (nathematlcs and scÍence)

were entened on punch cards for computer statistlcal
analysls as descrlbed ln a prevfous sectlon 1n this

l
chapter*. Results of this analysis lvere tabulated and

are pr"esented 1n the followlng chaptero

Fon the purposes of drawing conclusions from

statlstlcal results 1n thls studye these guldellnes w111

be obsenved, wlth respect to t-test leve1s of confidence¡

1, 0"05 and hlgher levels w111 be accepted as indlcatlng
a statlstlcally slgnlficant difference betwoen the

scores concenned

2" Levels of ,10 to .06 w111 be tentatlvely accepted as

lndlcatlng slgnificant dlfferences

3. Levels of "20 to nIl w111 be nelther. accepted nor

re jectedo These w111 be considered as rrbordenllnett

lpage 
66"
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cases whlch would requlre further lnvestJ.gatlon to

establlsh

h" Levels below "ão ø11 be neJected as l-ndLcatLons

of sl-gnlflcant dÍfferences



CÍÍAPTER IV

ANALYSTS OF DATA

Interests and Attltudes by Gradss

Intenest and Attltude lüor¡ns

A meJor questlon nalsed 1n thls study was how

the lntenesfs and attltudes of Intenlake students towands

science and uathematlcs compared wlth the lnterests and

attltudes of the general populatlon of students. As d€s-

scnlbed ln Chapter IïI1, the Kuder General Interest Survey

(KnG.InS" ) *as ttstandandlzed't using samplos of students

throughout the Unlted States. Slnce the raw score range

of the lndlvidual lnteresü scales composing the KnG.InS.

were not of the same magnitude, these raly scores could not
be compared directly, Hence¡ the raw scores on the

scientiflc and mathematical interest scales Ìv€re convented

to percentlles, uslng the tables providod ln the manualo

These poncentiles, henelnafter referred to as lnterest
scorese were presenüed and used ln the tables ln thLs

chap ter u

1*Page 67o

-7\E
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The Purdue Masten Attitude Scale (P.M"A"Sn ) for
school subJects y1e1ds raw scores that nange from L,0

(extr"emely unfavounable, negative or hostlle attltude) to

10.3 (extremely favourable ¡ positlve attltr:de ) " The lndlf -
fe:rence point ls 6o0. AIl raw scores were multlplled by

a factor of 10 which ylelded scores havlng two dlgits before

the declmal polnt, and an lndifference attttude value of 60.

Íhe degnee of favourabillty of the attitudes of a sample

1o€n, thel:r negatlve or posltlve dimension, could be

assessed by referonce to thls lndifference value. T{:ere

are no external standandlzed norms for thls l-nstrument"

Ihe PoM.AnS. scores are also referred to 1n this chapter

as attltude scores.

Grade Eight Studentst Attitudes

Only the PoilIoA.S. ïvas adminlstered to the grade

elght sample Ln thls study, Table 1 contains the ü€anse

medlans and standand devlatlons of the entiro g:rade elght

sample scores for attitudes towards science. and mathematÍcs,

Means and standar"d devlatj-ons are also given for glrlgt
scores and boyst attitude scoresr As shown ln Table 1,

the scores for attltude towands sclence are somewhat above

the lndiffer"once polnt, whl.le the scores for attltude
towards mathematlcs are weLl above (on more positlve).
Table 2 contalns a comparlson of scores for attitude towards

sclence wlth those towa:rds mathematlcs, lncludlng moan
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diffe:renceo conrelatlon, t-valuee and 2-tail pnobabllity
cornospondlng to the t-vaIue. There are also comparl_sotls

made between attltude scores of glnls and boys towards
scloncer âs well as attltr.¡de scores of glrls and boys

towards matheaatics, lncludlng mean dlfferencês, f-varues,
t-values and 2-tall probablllties, Table 2 lndicates that
scores fon attitude towands mathematl.cs are ror€ posltlve
than scores for attitr¡des towands sclence, at the o0r level
of confldencen Boysr scor-es for attltude towa:rds sclence
arâo mone posltive than girpls at the oI0 leve1 of confldence.
Thene ls no signlflcant dlfference between boysr and gþ1sr
scores for attltude towar"ds mathematlcs ln gnade elght.

As ah.eady noted in chapter rln interests were not
mea.sured 1n grado elght slnce lt was felt that the measüF_

lng lnstrument for lnterests would not be appropniate to
distingulsh differences in subJect lnterests of students
from the end of gnade.elght to the beglnning of gnade nine.

Grade Nine Studentsr ïnte:rests and Attitudes
Both the Kuder Genenal_ Interest Survey, forr Ee

(K.G.IoSo) and the Purdue Master Attltude Seale (p.M.AoS.)

lysre admlnlstered to the gr"ade nlne saaple, Table 3
contains meansr msdÍans and standard devlatlons of K.G.r.so
percentile scores fonlnter.ests ln scfence and mathematlcs
for the entlre sample, and means and stand.ard devlatlons

1?"g" l5.
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for glr1st scores and fon boysl scores" Table 3 lndicates
that mean and medlan scores for. i.nterest 1n mathematlcs

were well below the 50th percentlle of the Kuder mathematics

norm, whlle scones for lnterest 1n sclence were stil1
farther below the respoctlve normo

Table \ compares sclence lntenest scores w1üh math-

ematlcs intenest scores, lncludlng mean diffenenceo corrola-
tion, t-value and 2-ta11 probablllty derlved fnom the t-
value. It contalns comparl-sons of sclence and mathematlcs

lntenest scor3€s of glrls wlth those of boyso Thls table

lndlcates a low correlation between sclence lnterest and

mathematics lnterest" Itle t-value lndlcates a dlffenenco

between sclence and mathematics lnterests slgnlficant only

at the .2O level, of confidence. I1:ere are no slgnlflcant
dlffer"ences between glnlst and boyst mathematlcs lntenest
scorege

Table 5 is slmllar 1n format to Table 1, contalnlng

meansr medians and standar"d devlatlons for gnade nlne

attltude scorese ft lndlcates that whlle scores fon

attl tude towands science Tvene below the lndlfference polnt

on the Pur"due sca1e, (especially for glrls) scores for
aftltude towards mathematlcs were above the indlffenence

polntr thls tlme wlth glnlst scores s1lght1y highen than

PoY"'
Table 6 is slmllar in forrnat to Table Z" It

lndlcates v€ry 1ow conrelatl on between attltude scores fon
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science and attltude scores for
dlfference between them based on

"01 leve1 of confldence" T'hene

ence 1n attltude scores of glnls
ln mathematics,

mathematlcs, wlth a

the t-value beyond the

ls no slgnlflcant dlffez'-
and boys ln sclence or

Grade Ten Studentst fnterests and Attitudes
Table 7 ¡ simllar' 1n format to Table 3, shorvs that

ln the gnade ten saopler ürâthematlcs Íntenest scores wer3€

vony close to the Kr¡der ttnonnil (50th pereentile), but
sclence Lnterest scores wer€ well below thls normo

Table B, simllan in format to Table l+, shows a

veny 1ow cornelatlon between seience lntenest scores and

mathomatlcs lntenest scores wh11e the t-value lndicates a

dlfference beyond the.01 lever of confl-denceo Dlffenences
between glnlst and boysr lnterest scores are not signifl-
cant fon either science or mathematlcsr uslng the t-r¡alüe.

Table 9 (sinllar to Tab1e 1) shows that in grade

ten scores for attitude towar.ds science are v€r3y close to
lndlfference pointr whl1o scores fon attltude toward

mathematics are notably hlgþen and substantlally on the

posltive side"

Table 10 (similan to Table z) shows a dlfference
between scores for attltude towards sclence and mathematics

beyond the .01 level of confldence, wlth boysr attltude
scores ln sclence higþer than glnlsr at the ,10 level of
confLdence. Thene ls no slgnlficant dlfference in math-
ematlcs attltude scores.
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Grade Eleven Studentst fnterests and Attltudes

Table 11 lndicates that in the gnade eleven sample

sclence lnterest scores were well below the Kuder Soth
percentlle norm, whl1e mathematlcs Lnterest scores rlrene

arso somewhat below thls percentlle revol, but only for"

boys"

Tabre L2 lndlcates a very row conrelation between

sclence and mathematlcs lntenest scores, wlth mathematics

lnterest scores hlghen at the .05 1eveI of confldmce.
ilüh1le there is no signlf lcant dlfference between boys r

and girrst intenest scores 1n sclencer girlsr inter"est
scores 1n mathematics arae highen than boys at the ,10
level of confidence.

Table 13 indlcates thaü scores fon attltude towards

sclence 1n the gnade eleven sample wêre only slightly
above tho lndlfference polnto scones fon attltude towards

mathematlcs rvere somewhat hlghen than the indifferenc€
polnt,

Tabre il+ lndicates that scores for attltude towands

mathematics wene hlghen than those towards sclence at the

.01 1eve1 of confldence. Although scones of attltude
towards mathematlcs appear stlghtly hlghen in gfu"ls than
1n boys thts was only signlflcant at the .2O confidence

1eve1"
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-97
Grade Twelve Studentsr fnterests

Table 15 fndlcates that scones fon lnterests 1n

both sclence and mathematics ln grade twelve sample wene

below the Kuder. pencentlle normso

Table 16 lndlcates that theno were no slgnlflcant
dlfferences ln lnterest scores elthen between science and

mathematlcs¡ or botween boys and glrls.
Table 17 lndlcates that scones fon attitudes toward

sclence and mathematlcs were close to, or sllghtly below

the lndlffer"ence polnt, Further compar'1sons w€re not

made because the sample here was only ten students.

TABLE 17

GRADE TWET,VE ATTITUDE STATTSTICS (P.M.A. S. OCTOBER):,.

Sub ject Noo l,,Iean Median

Sclence

lla th.
5t.6 ó8

5I+.\ 57 "5

10

10

oltlot Classlf led by sex because of smalI sample"

Comparlsons Between Gr.ades

In the preceeding sectlon, data were glven to
determlne how lnterests and attltudes of the samples ln
thls study compare wlth the norms of the measurement

lnstruments used¡ and theneby aid in the assessment of
these lntenests and attitudes at the gnade leve1s studled"
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Another major objectlve of this study was to

determlne how lnterests and attltudes towands sci.ence and

mathematlcs vary between the different gnade levels of
the rnterlake secondany schools and between boys and glnls.
Those results should reveal any tnends ln the var.iatlon of
aütltudes and lntenests of students as they go from the

end of grade elght (beglnnlng of gnade nlne for lnterests),
to grade eleveno

Table 18 contalns companisons between samples of
boys from grades elght and nlne, grades nine and ten,
grades ton and eleven, and grades nine and eleven wlth
respect to theln attltude towands science and towards math-

ematlcs. Íhe followlng results are indlcated:
1. Scores fon attltude towards both science and mathematlcs

ln grade eight åre hlgher than those in gnade nine at

the .01 level of confidence

2u scores for attltude towards science and mathematlcs 1n

g:rade ten are hlghen than those in gr"ade nine at the

,01 and n10 Ieve1s of confidence resp€ctively
3u scores fon attltude towar.ds mathematlcs in g""a" ten

are hlgþer than those ln gnade eleven at the ,10 leve1

of confidence, but thene 1s no signiflcant dlfference
1n scones for attltude towards selence 1n these grades

l+. There 1s no signl-flcant dLfference between grade nine
attitude scores and gr"ade eleven attltude scores for
ma thema tÍ cs
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5o Grade eleven scores for attitude towards science are

higþen than those of grade nlne at the oO5 level of
confldence

Tabre 19 is sinllar in for,mat to Table 18, comparlng

lnterest scores of boys ln vanlous grades wlth the folrowlng
observatlons;

1" rhere are no slgnlflcant differences between gnade

Lntenest scores ln sclence and mathematlcs in grade

nine and gnade ten

2o Interest scores ln mathematlds in grad.e ten'ar.e

hlgþen than lnterest scores l-n grade eleven boyse but

this 1s only signlficant at the o 20 leve1 of confidence

3" rntenest scor€s ln science and matrrematics are not
slgnlficantly dlffenent in grades nlne and ton.

Table 20 compares scores for attitude towands scionce

and mathematlcs on the par"t of ginls between different
gnades. This table lndlcates that:
1o scores fon attltude towards sclence and mathemaüics

in grade eight are hlgher than ln gnade nlne at the

.01 and "10 levels of confldonce respectlvely
2' scores for" attltude towands scLence and mathematics

in grade ten ar.e higher than in g:nade nine at the oZO

level of confidence

3" There are no slgnificani; differences between attitude
scores in grades ten and oleven

J+. scores for attltude towands science in g:rade eleven
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are higher than those 1n gnade nÍne at the "05 leve1

of confidence

Table 2l compares lnter"est scores of glrls at

varlous grade levels and indicates that I

1o Interest scorês ln mathematles are higher in grade

ten than 1n g:rade nlne at the .O5 level of confldence

2n Thene are no signlficant dlfferences between lnterest
scones 1n grades ten and eloven

3o Interest scores ln mathematics in grade eleven are

highen than 1n grade nlne at the "L5 1evel of confi-
dence

Comparlson by Sclenco tourses

A thind objective of this study was to determine

1f there ïvere changes 1n intenests and attitudes of

students as they eompleted varlous science courses in
grades ten and eleven. The courses considered in this
study wene Sclence 100 (I.P"So), Science 101 (I.M.E.),

Biology 201 and Physlcal Science 201.

Table 22 conpares i.nterest and attltude seores

of girls before taklng Sclence 100, with lnüerest and

attltude scores of glrls after havlng completed Sci-ence 100"

fhis table lndlcates that the only statlstlcally slgnifl-
cant difference between these scor€s was that the scores

for attlüude towards mathematlcs before taklng Science 100

were hlgher st the .05 level of confidence.
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Table 230 whleh compares lnterest and attltude

scojres of boys befone and after taking Sclence 100,

lndlcates that the sample befone taklng Sclonce 100..

lu had hlglren intenest scores for mathematlcs at the

"15 leve1 of confldence

2o had higþen attltude scores towards rnathematlcs at
the "O5 tevel of confldence than the sample after
taklng Sclence 100

Table 2l+, which compares scores fon lnterest and

attltude of glnls before and after" taklng science 101

lndlcates that the sample before taking sclence 101 had

hlgher attltude scores at the .05 revel of confidence.

Other diffenences hene wene not slgniflcantu
Table 2! whlch compares lnterest and attitude scores

of boys befone and after taklng science 101 shows that the

sample before taking sclence 101 had hlgher. attltude
scores at the .L5 leve1 of confldence,

Table 26 and 27 compare the interest and attitude
scores of a sanple havlng completed scÍence 1oo, wlth the

lntenest and attltude score of the sanple which completed

sclence 101. Hone thene is rittle dlfference in math-
ematlcs lnterest or attltude scores between these two

gÌ'oupsó However¿r the post selence r00 sample lndlcates
highen scones fon interost 1n sclenco at the o06 Ieve1 of
confldence, and hlgher scores for" attltude towands sclence
at the .O5 leve1 of confidencg"
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Tab1e 28 compar€s lnterest and attltude scores of

students befone and after taklng Blology 201. Although

there appears to be 1ltt1e difference in lnterest scores

between the two gnoupso the attltude scores of the group

before taklng Biology 201 were highen at the ,15 confl-
dence leve1 for selencer and "05 eonfldence 1eveI for
ma thematlcs "

Table 29 compares lnterest and attltude scores of
students befone taklng Btology 201 wlth scl-ence 201, wi.th

students after havlng takon these two courses. 'There is
lfttle dlfference 1n lntenest scores between these two

groups. .â.lthough the means appean to be conslderably

lower in the PoM.A.s. sclenee and Mathematlcs scores for
the sample that had taken the above courses, the smallness

of the sanples has contrlbuùed to dlfferences signlfieant
at only the .16 and .18 levels of confidence.

Table 30 compares ühe lnterest and attltude scores

of students nrho have taken Biology 201 as thelr only grade

eleven sclence elective, wlth students who have taken both

Biology 201 and sclence 201. No slgniflcant dlfferences
are lndicatedr agaln possibly because of the smal] samples

used.
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Sunmary

fn thls chapter, data have been presented from

neasurements of interests ln and attltudes towards science

and mathematlcs from samples of students in grades eight
to twerve ln the rnterlake school Dlvislon of Manltoba.

The results of these measunements were first compared

wlth the norms of the measurlng instnuments. Other comp-

arlsons were made between boys and gln1s, between science

and mathematlcs, between different gnades, between different
cours€s completed, and before and after taklng centaln
sclence courses. The major flndings, wlth levers of con-

fldence in panenthesls, were as follows:
1ô Attitude scores were below the indffference polnt

ln: Gnade nlne sclence (glrls and boys), grade ten

gfu'1s sclence, and grade twelve sclonce and mathematlcs

2o Interest scores were below the Kuder norm in: grade

nine science and mathe¡¡atics (glrls and boys), grade

ten science, gnade eleven scj-ence and boysr mathematics,

grade tweLve sclence and mathematics

3" scones for attltude towards mathematlcs w€re signifl-
cantly hlgher (mone positive) than towards science

1n grade elght (PZ "01), grade nlne (p¿ "01), grade

ten (V /Z,01), and gnade eteven (v4.O5y
l+" scores for lnterest 1n mathematlcs were signlflcantly

hlgher than scLence ln grade ni.ne (p¿.po), gnade ten
(y¿,01), and grade eleven (P,t¿.06)
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5" Scones for lnter"est on the part of girls ',tere hlgher

than boys in grade eleven mathematlcs (p/Z,10)

6" Seones for attltude on the part of boys tvere hlghen

than glrls ln grades eight sclence (PZ "20) and grade

ten sclence (P /¿.10)

7o Boyst attltude scores were hlghe:::

a) ln grade elght science and mathematlcs than ln
grade nlne sclence and mathematlcs (P 2- "05)
b) ln grade ten sclence and mathematics than ln
gnade nine sclence and mathematlcs (p z1.10.and P /1 .20)

c) ln gnade eleven mathematlcs than ln grade ten

mathema tlcs (p /1.10)

d) ln grade eleven sclence than 1n grade nlne

sclence (P /1.05)
L Boysr interesü scores wer€ hlgher ln grade eleven

mathematlcs than 1n grade ten mathematlcs (P 2-,20)

9. Glrlst attltude scores were hlgherr

a) 1n grade elght science and nathematlcs than ln

grade nlne (V /L "Ot and P ,/ 
" 
11)

b) ln g:rade ten sclence and mathenatlcs than 1n

grade nlne (P 4,16)
c) 1n grade eleven sci.ence than 1n gnade nlne (PZ-,05)

10" Gfu'Is t lntere s t s core s rren€ hlgher :

a) ln grade ten mathematlcs than 1:r grade nlne (P 2.05)
b) ln grade eleven mathematlcs than 1n gnado nlne

G 4_,15)
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11, Aften taklng Sclence 100:

a) glrls had lower attltude scores for mathematl.cs

(r /¿ .05)

b) boys had lower lnterest and attltude scores for
mathematlcs 1p,t/.L3 and p /1.05)

lzu After taklng Science 101:

a) glrIs had lowen attltude scores for" mathematlcs

(Y /¿.05)
b) boys had lowen attltude seores fon matbematlcs

(P 4.13 )

13. Students taking Sclence 100 had hlghen scores for
sclenee lntenest and attltude (e Z- "06 and p Z.03)

th. Aften taklng Blology 2OL, students had lower scones

for attltude towards sclence and mathema tlcs (p 4 "t5
and P /1.05)

L5. After taklng both Blology 201 and Sclence 20¡., students

had lower scores for attltude torvands sclenco and math-

ematlcs (eL"t6 and pZ_.L9)

These flndlngs wlll be dlscussed fu:rthen in the

followlng chapter"



CIÍAPTER V

INTERPRETATIONS, CONCIUSIONS AtVÐ SIJCiGESTIONS

FOR FTMTHER RESEARCH

Intnoductlon
This chapten beglns wlth an lntenpn.etation of the

collected data, and speaks to the quesü.ons ralsed in
chapten r" comparlsons are then made between the flndlngs
from the research llterature cltec in chapten rr and the

flndlngs of thls study. concluslons and lmplicatlons fon
educatons are drawn from these companlsons. The chapten

concludes wÍth suggested åneas for funther study, and

reconmendatlons pertalnlng to science and mathematlcs

educ a ti ono

1o How does interest in scl_ence on the pant of
secondar"y school students ln rnterlake school

Dlvlslon compare wtth lnterest of the general
populatlon of secondary school students as

lndlcated by standarClzed norms?

The rneans of the pencentile scores fon samples of
students fnom gnades nine to twelve using the KoG.r.s. are
shown in Figura 2u Ar1 groups, with the exceptlon of grade

fnterpretatlon of Data and Answers to euestions

- 104
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twelve gln1s, scored below the l+Ottr per"centlle wlth respect

to the Kuden norms. Thereis a dlfference between the means

of the percentlle scores of boys and glrls at each grade

1eve1, None of these dlfferences 1s statistlcally signlfi-
Icant o

2o lVhere do the attltudes of these secondany

students towards science 11e on a contlnuum

that ranges from strongly negatlve to

stroni¡Iy posltive?

The P.M.A.S. mean scones for sclence (Flgure 1) show

that the grade elght sample was somewhat above the lndif-

ference polnt of 60. Gnades ten and eleven scored close to

the lndlff,erence point, whl1e mean scores for grade nlne

and trvelve were sl1ght1y below thls polnt. ùfean scores fon

boys lyere hlgher than girlst mean scores in all gradeso

This differenee 1s tentatlvely slgnlficant ln grade ten

as well as 1n gnade etght and rejected in gnades nine and

elgven.

3. Is ther"e any change ln interest in science

of Interlake secondary students as measured

by the Kuder Goneral Interest Survey fnom

the tlme they begin to the tlme they complete

the folLowlne courses:

lTh" lovels of slgnlflcance ¡ âs deflned 1n Cbapter
ff f ar"e: 1) Signlf l cant P2. "O511) Tentatlvely slgnlflcant P4 .06 olO

1il) BorderlLnap/1 .11 .2O
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a) grade nlne Genenal Sclence (T'hurber

and Kllbur"n)?

b) grade ten Sclence I00 (f,p"S.)?

c ) grade ten Sc lence 101 ( f . nlf" E. ) ?

d) grade eleven Blology 201?

e) grade eleven Blology 201 wlth Physical

Sclen ce 2OI?

All grade nlne students 1n the Interlake School

Ðivislon were using the Thurber and Kllburn text at the

time samples were taken. The means of pereentlle scores

uslng the K,G.f.So (Flgure 2) are lowen for grade nlne than

for grade ten, but thls dlffer.ence ls not statlstlcally
slgnlficant o

the dlfferenee between means of percentile scores

uslng the KoG.I.S. for samples that had not yet taken grade

ten scÍence courses, compared with those that had completed

Sclence 100 and Sclence 101 (Flgure 3), indicate that the

means of percentlle scores ln sclence were ]ower in the

samples that had completed Sclence 100 and Sclence 101.

Small i.ncr"ea ses ïvere noted wlth the samples th at had completed

Blology 201 on both Blotogy 201 and Sclence 2Ol-. However,

these dlfferences are not statlstically signlficânt.
l+. Are thene any slgnlflcant changes ln attitudes

of students towands sclence, as measured by the

?.I\f . Ao So from the tl¡ne they begin to the tlme

they complete the following courses:
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a) grade nlne General Science (Thurber and

Kllburn) ?

b) grade ten Science IOO (I p"S")?

c) g::ade ten Sclence ]Ol (f .M.E. ) ?

d) grade eloven Blology 2OL?

e ) grado Eleven Blology 201 wlth physlcal

scÍence 20].?

The PoM.Aos. mean score for scfence is lowen 1n grade

nine than ln gnade ten. This dlffer"ence ls tentatively
accepted as slgnlficant fon boys, and bonderline for glnls.
P.M.A.s. mean scores for sclence are hlgher for students who

took sclence 100, and fon glnls who took science 101 (nlgure

fu)'but thls 1s not statlstlcarly slgnlflcant. The remalning
samples, boys who took sclonce 101, and students v¡ho took
Biology 201 or Biorogy 201 wlth sclence zor, had lower poM..Aos.

aeån scores fon sclence. Of these, only a borderllne slgnl_
flcance ls found ln the scores of the samples vf,:ro took
Blology z?l--, or Biology 201 rvlth Sclence 2Olo

5" rf there 1s a change in lnte'est in scrence,
what ls the degtree of change after havlng
taken:

a) Science 100 as compared to Sclence 1OI?

b) Blology 201 as compared to Biology 201

cotlcurrently with physlcal Sclence 2Ol-?
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The K"G.I.S. mean of percentile scores in sclence

for students who had taken science r00 is slgnlflcantly
hlgher than fon those who had taken scionce 1011, The

KoG.r.s. mean of percentlle scores of students who completed

ÉloIogy zoL 1s not slgnlflcantly dlfferent from that of
students '¡¡ho completed both Biology 201 and sclence 201,

6o If ther"e ls a change 1n a ttltude towards

sclence, what ls the degree of change aften
havlng taken:

a) Science 100 as companed to Sclence I0I?
b) Blology 201 as compared to Blology 20I

concurrently rvlth physlcal Sclence ZO1-?

student s who completed sclence 100 had a slgnlficantry
hlgher PoM.A"s. mean score 1n science than students who

completed sclence 101-. The P.MoA. s. moan score of students
who completed Blology 201 is not slgnlficantly different
from that of students who completed both Blology 2or and

Science 201.

7 " How do glnls r lnterests 1n science comparo wtth
those of boys ln gnades nfne, ten and eleven?

Thene ls â small difference between the means of
percontile scones of boys and girls using the KoG.r.s.
(Flgune 2) at each grade level, but none of these dlfferences
ls statlstically slgnlflcant"

lPorsible r€ason ls discussed on page l.:2r',
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B" How do glrlst attltudes towards science

compare with those of boys ln grades eÍght,
nlne, ten and eleven?

There ls a dlfference betrveen the p.M.A.Su mean

scores of boys and glrls at each grade leve1 (F,ig¡:ne 1).
The only dlfference whlch 1s statlstically signlfieant
ls found 1n grade ten where the P.M.AoSo mean score of boys

ls hlghen than that of glrls.

9" How does lnterest ln mathematlcs on the part

of seeondary school students ln Interlake.

School Dlvlslon compare wlth lnterest of the

general populatlon of secondary school

students as lndlcated by standardized nonms?

The means of the percentile scores for" samples of
students from g:rades nlne to twelve uslng the K.Go ï.S.
(Flgure 6 ) show that only grade ten and eleven girls scored

above the 50th pencontile, The means of the pencentlle

scores for al] students ln grades nine and twelve¡ ard for
boys ln grade eleven ane below the l+5tt percentlle of the

Kuder norms.

10. I¡1'here do tt,e attltudes of these secondany

students towards mathematlcs l1e on a

contlnuum that ranges from strongly negatlve

to strongly posltlve?

As shown ln Flgure 3, P.M.A.S. mean scores are well
above the lndlfference polnt for all grado samples, with the
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exceptlon of the grade twelve mean score whlch ls s1lght1y

below.

11" fs there any slgniflcant change ln studentst

interests ln mathematlcs from the tlme they

begln to the tlme they complete the followlng

cour se s :

a ) grade nlne Genena 1 Scl€nce ( ltrurber"

and Kllbunn) ?

b) grade ten Sclence lOO (f.P.S.)?

c) grade ten Sclence 101 (I.M.E.)?

d) grade eleven Blology zOJ.?

e) g:rade eleven Blology 201 wlth Physlcal

Sclence 2OI?

The mean o.f pe:rcentlle scores uslng the K.G.f oS,

(Flgure 6.) 1s l-owen fon grade nlne than fon grade ten, but

thls dlfference ls only signiffcant for'glnls; The

means of pencentlle scores using the KoG.f.S. fon samples

that had not yet taken grade ten sclence courses are hlgher

than those that had completed Science 100 and Sclence I0I
(Flgure 3), Small lncreases were noted with the samples

that had eompleted Blology 201, or" both Blology 2AI and

Sclence 201. None of these dlfferences 1s statlstlcally
slgnlflcant,
!2o Is there any change ln studentsr attitude

towards mathematlcs from the tlme they

begln to the tlme they complete the follow-
1ng courses:
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a) grade nlne Genenal Sclence (Thurben

and Kl1burn) ?

b) gr"ade ten Science lOO (f .p,S" ) ?

c) grade ten Sclence 101 (f.M,E.)?

d) grade eleven Bloloey ZOl?

e ) grade eleven Blology 201 wlth physlcal

Science 2Ol-?

The P"M.A. Sn nean scone for mathematlcs (Flgure 5)

ls lower ln grade nine tÌ:an ln grade teno Thls dlfference
ls onry of bordenllne slgniflcance for boys and'girls.
comparisons of P.MoAoso mean scores between samples that
had not yet taken the sclence courses in gnade ten and

eleven and samples that had completed these counses (Flgune

h) lndicato that all mean seores for. mathematlcs are lower
fon the samples who had completed the eounses. These dlf-
ferences are consldered signiflcant for the samples complet-
1ng science 100, Rlology 201, and for glr1s completlng

science 101" nhe dlfference for the sample completing
the comblnatlon Blology 201 and sclence zoL and for boys

completing science 101 ls consldered to be bor"derllne.
13. ff thene 1s a change in attltude towards

mathematlcs, what ls the degree of change

aften havJ-ng taken:

a) Sclonce 100 as companed to Science 101?

b) Blology 2OI as compared to Biology 201

wlth physical Sclenee ZOL?
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lhe P.Þ1.A.sn mean scores ln mathematlcs for students

who had completed sclence 100 or Blology 201 are not stgnifi-
cantly dlfferent fnom those that had completed science 101

or the comblnatlon Blology 2ol- and sclence 201, respectlvoly"
il+" ff there 1s a change ln lntenest ln math-

ematlcs, what ls the degree of change aften

havlng taken I

a) Seience l-00 as companed to Sclence 101?

b) Blology 201 as compared to Blology 201

wlth physical Science ZO1-?

tþ6 means of K.G,f.S.-percentlle-scenes for students

who had completed sclenco 100 on Biology 201 are not slgnlft-
cantly dlfferent fr"om those that had completed sclence 101

or the combination Blology 201 and science zor, Ì'especü1very.

l-5" How do glrlsr lntenests ln mathematlcs compare

wlth those of boys ln gnades nlne, ten and

eleven?

The means of the K.GofoS. percentlle scor6s (FigUre 6)

for'grade eleven grrls was tentatively accopted âs belng
hlgher than that for grade ele ven boys. Differences betweon

the means of percentilo scores for boys and glnls 1n othen

grade 1eve1s are not statisticaLly significanto
16" How do gfu'}s r attltudes towar.ds mathema tics

compare wlth tl.ose of boys in graCes elght,
nlne, ten and eleven?
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No signlflcant dlfferences are found botween the

P.MuAuS. mean scores of girls and boys for mathenra tlcs
(Figure 5).
L7, For students who have completed grade

elght r gpâde nine, grade ten and grade

eleven, how do ¡

a) lnterests ln sclence compare wlth

lnte¡:ests in mathematlcs?

b) attltudes towards sclence compare

wlth attitudes towands mathematlcs?

The means of the Ko Go I. S. percentlle scores for rnath-

ematlcs (Flgure 6 ) are hlgher than those for science (Figune 2)

at the grade levels studled, and are accepted as slgnlficantly
hlgher ln gnade ten, and tentatlvely accep.ted 1n grade eleven.

The grade nlne dlffenence is borderLlne. A comparison of
the means of percentlle scorês for sclence among grade nine,
ten and eleven, lndlcated that thene are no significant
dlffe::ences.

The PnM.A.S. mean scores for mathematics are signifi-
cantly hlgher than the mean scores for sclence, ln grades

elghtr nlne, ten and eleveno A comparison of p.Mo-{oso mean

scores between gr:ade levels shows that:
1) Mean scores fon boys are slgnlflcantly higher ln

grade elght sclence and mathernatlcs than ln grade

nlne sclence and mathematlcsr sfid åre hlgher ln
gr"ade eleven science than ln grado nine sci.ence"
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ii) lúean seores for boys are higher in grade ten

sclence than 1n grade nine sclence, and ln grade

eleven mathematics than ln grade ten mathomatics"

These dlfferences are tentatlvely signiflcant,

111) Mean scores for boys are hlgþer in grade ten math-

emstlcs than 1n gnade nlne mathema tlcs wlth border-

1lne signlflcanceo

tv) Mean scores for glrls are signlflcantly hlghen in

g:rade elght science than ln grade nlne science¡

and slgnlflcantly hlgher 1n grade eþ ven sclence

than ln grade nine scienceo

v) Mean scores fon glrls åre bigher in grade elght

mathematlcs than ln grade nine mathematlcse and

highen 1n gr.ade ten sclence and mathematics than

ln grade nlne sclence and mathematlcs. These

dlfferences are of borderllne signlficance.

Conclu slons

Llterature and Research

there was much emphasls ln the llteratune clted in
Chapter ff on the deslrabllity of lmprovlng lnterests and

fostering favourable attltudes in students. Intorests and

attltudes were consldered lmportant in such areas as

achlevement, course selectlon and vocational cholce, as

well as being worthwhlle ends ln themselves, and have often
contnlbuted to ühe relevancy of lear:nlng 1n schools. It
was observed that å frequently stated obJeetlve of scLence
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coursos has been the development or lmprovement of worth-

whl1e lnterests and attltudes"
The llterature lndlcatos that varlous factons such

as teacherg, pedagoglcal methods, and curnicular materlals

have been submltted as havlng lnfluenced students t interests

and attltudes"
A pertlnent questlon ls how successful has our

educatlonal system been ln lmprovlng lntenests and engender-

1ng posltlve attltudes ln our school chlldnen? Llterature
has lndleated that the situatlon is not satlsfactory. A

decline was evldenced, more pronounced on the part of glrls
than boys, ln lnter"ests and favourable attltudes towards

science and mathema tlcs as they proceeded through the

elementary and Junlor hlgh gnadeso fn the secondany grades

spoclflc sclence courses have had 11tt1e beneflclal offect
and there was â decline in attitude towards the curriculum

ln genenal. These data suggest that at least partly as a

result of thls, enr"ollment 1n science courses had decreased.

Sini1ar"ly, tbls nay also have contnibuted to the more recent

crltlclsms that the seþoo1 currlculum lacks relevance and

humanlsm. Nevertheless, 11tt1e was belng done to assess

the lnterests and attitudos of school chlldren¡ op to develop

currLcula whlch would pnomote these factonso One of the

few promlslng approaches Ì'/as the development of specially

deslgned courses, methodso and matenlals which can lmprove

lnterests and attitudes of speclflc groups of students"
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This was borne out ln studles done by Blngham and illilson
who used sma11 group success orlented activltLes, dlscoveny

approach, simpllfled cor¡nunl-catlon and flnst hand exper-
. 12]"ences- o

Flndlngs of Thls Study

The r"esults of thls study of the Intenlake School

Dlvlslon lend suppot3t to a numben of the above findings,
especlally for lntenest and attitude toward sclence. The

authonlged currlculum guldes and course lntroductlons note

the lmportance of lnproving studentst intenests.and engender-

ing more positlve attltudes, but offen 11tt1e directlon as

to how thls may be dorr"3. h. Perhaps the decllne in recent
years ln en:rollments ln some grade eloven and twelve

physlcal sclence courses can be attnlbuted to neglect in
thls area.

The bloak obsenvatlon of the Commlttee on Designs

1-N.8. Blngham et alo ¡ Ðemonstration of an fmproved
Science Curr.lculum for Undera

2J.L. M1lson, ttThe Development and Evaluatlon of
Physlcal Sclence Currlculum l¡laterlals to fmprove Studentsr
Attlüudostl. Jounnal of Research 1n Science Teachlng,
vo1.9 (Apr11

?
'Manitoba r Department of Educatlonr Hlgh School

Programme of Studi es, (Winnlpeg: Queenr s pnTñ-EeTllTgIã) :p.1.

. 4*"r,ttoba r Department of Educatlon, Chemlstry 200-
300 (Wlnnlpegr Depto of Education PrlntingrW
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for Progress 1n Sclence in 19691r âs we1l as a sLnllar
statement by Westmeyen Ln 19722 lmplles that lnterests of
students 1n the sclences was declinlng, along wlth the

general lmage and popularlty of sclenceu Thls observatlon
was bonne out ln thls study" Interest ln science, with
the exceptlon of grade twelve glnls, was below th€ l+Oth

percentlle of the K,GoIuSo norms for gr:ades nlne to twelve,

The diffenence between the sexes wlth respect to intersst
1n sclence ïvas not signlflcant. sclence lnterest appeared

to be at the lowest level ln gnade nlne wlth l1ttle lncrease

ln followlng grades,

fhe attltude of secondary students towands sclence

was generally unfavounable for a1] grade levelsrlndicatlng
lndlfferent.to 

lug"tlve attlbudes. å,1though the grade

elght sample scored above the lndiffenence leveIr grâde

nlne wâs well below the lndifference polnt, whlch may be

lnterpreted as lndicatlng an unfavourable attitude, Grados

ten and eleven were very close to the lndlffenence noint,
wlth grade twelve below thls polnt"

Attltude towards mathematlcs was substantlally
more favourable than attltude towards sclence at all gnade

levels except grade twelve. Aga1n, however, gnade nlne

1

'Ðavld Po Butts, edo, ItDeslgns for ProEress in
Sclence Educatlontr, lÏashlngton e
@ Q969):p.2,t3.

D-J, l¡/estmeyer r 'ttTt)e F1-1ght From Sclence'r, Addressto lwentieth Annua1 Meeting of the Natlonal Sclenco Teachersr
Assoclatlonr lvfar " L972"
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was below the polnt of lndifference" Interest in math-

ematlcs, whlle somewhat higþer than lnte:rest in sclence

was st1Il near the l+Otfr Kuder percentlle fon grado nlne,

Thene was some lncrease ln gnade ten¡ followed by a docllne

in grades ele ven and twelveo Thess nesults are substantially

ln agreement wlth the flndlngs reponted by Clark and by

Ryan that there was a decline ln attltude towards mathematlcs

to the end of grade nlne, and towards currLculum in general

to the end of grade "I"o"rr1 'u
llt/ith nespect to dlfferences 1n interests and

attltudes between boys and glr1sr the finùlngs of this
study do not lend support to those of Cravenr Vfl:etJen and

Feeley who reponted that boys were generally üore lnte:rested

ln science than gt:rls, and Cox who found that boys had

more favounable attltude torpands mathematlcs than g:.*r.3 h 5 t 
o

1*Cleveland 0o Clank, rrçonnonalities of Science
fnterests Held by fntermedlate Chlldrentt, Science
Education, vol" 56 (¡une l-972) *"125-36.

2J.J" Ryanr trEffects of ldoder'n Conventlonal
Mathematics Cunriculum on Pupll Attltudes, fnterests and
Perceptlon of Proflcf.encyr (Washlngtonr D.Co iU.S.OnE.
Bureau of Research, 1968).

3
Eleanon B, Cnaven¡ The Use of Interest InventonÍes

1n CounselLng (Chicago : Sciefüe= Research Ass ciates Incn ¡

hatter g, ffiretJen, ttlearning and
fmpllcations for the Teachlng of Sclencert
Teacher, v01,32 (May u 1965)..p.22-26.

Mo tlvat 1on:
r The Science

Id. ¡ John F. Feeley¡ rrfnterest Patterns a¡f d Media
Pz'eferenc€stt , 1972.

L.
'Llttd" S. Cox, ttAttltude Toward A:rlthnetlc at [th

and ít]n Grade Levelstr, Arlthnetlc Teacher, voIo16(UIar.
1969) tp.2!5-20"
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In thls study, differencos ln interests and

attitudes between boys and glrls at the grado levels

sampled were smaIl, with the exceptlon of girlst lnter"est

ln mathematlcs being stgnlfieantly higher than boys at the

gnade eleven level, and boyst attltude scores towards science

slgnlflcantly hlgher than girlst attltude scores at the

gnade ten levelo

An lmpontant rezult of thls study ls the lndlcatlon

that students who have completed varlous sclence courses

d1d not show statlstlcally signiflcant lmprovement in

lnterest or attltude towards sclence or mathematlcs. Tn

facü, there were sevenal lnstances wher"e the sample tba t

had completed a partlcular course had lower lnterest or

less favourable attltude.

These results are ln keeplng wlth the findings of

sevenal earllen studles: Mackay found that grade eleven

P.S.S.C. students lost inbenest in physics, whlle Luchas

found that gnade twelve biology students lost enjoyment of
- 12blology- -. Starr reported no attltude change 1n B.SoCoSn

students, and a study reportod ln the Manltoba Science

Teachor lndl-cated no change ln attitude towards science

Jounnal, vol.17(May 1971) :
p" b'/ -'( Lo

2A.Oo. Luchas, ilChanges in SklIIs, Knowledge and
Attitudes Dunlng Two Terms of Grade TWelve BlologT Instruc-
tlonrf , Au strglian Sclence Teachors I Joum aI , vol" 18 (Uar"

lllrrdsay D. Mâckay,
ObJectlves Dunlng
Austnalian Science

Two Yeans
Teachers I

trChanges on Affectlve Domaln
of Physlcs ln Vlctorla SchooIs",

t.97 2) ;p--56-:7II"
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aüong I.PnS. studentsl 2o

ft must be remembered that there are many factors
otber than the course ltse1f whlch may have contrlbuted

to any changes in studentst lnterests and attltudes,
However, the fact remains that the total experlenco ln the

taklng of any of the sclence courses dealt with ln thls
study under condltlons such as are found ln t,he fnterlake
secondary schools, would not improve studentst lnterest
ln or attltude towards scienco or mathematlcs, and ln
some instancos these would actually decllne o

Another noteworthy result was that the sample that
completed Sclence 100 had slgnlflcantly higher lnterest and

more positlve attitude towards science than the sample

that had completed Science l-01" Slnce¡ âs has alneady

been pointed out, studylng the particular science courses

apparently did not contribute to the l-ncreased interest
or more positlve attitud e ¡ orl€ must suspecü that the students

of the sample that elected Sclence 100 already had more

favourable attltudes and lnterests than the sample that
elected to take Science L01,

Flnally, 1t appeared that there âre general factors
operatlng 1n the entire secondary educatlonal process as

l-Robert J. Starn¡ rtThe Use of rlnvltatlons to
fnqulr"yt and Student Attltudett, Journal of Resear"ch ln
Sclence Teachlng, vo1.9 (lvlan "I972WWST,

2ttfPS vs Thurbentt, The Manltoba Sclence
volo 13 (Apr .L972 ) ;p" il+-f7.

Teacben,
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well as ln mone speclflc sub ject areas ù.lch ,contribute
to the formatlon of a studentst lnterests and attltudes,
Fon lnstance, this study showed that grade nlne students

had the lowest interest and most negatlve attltude ln both

sclence and mathematlcs" on the other hand, thene vJere

sevenal lnstances already noted 1n wtrlch lntenest and

a.ttltude scores fon mathematlcs were signlficantly more

positlve from those fon science.

Llmltatlons
Certaln deflciencles of thls study have llmlted

the extent to whlch nleanlngful data have been obtalned

from the sample s. This would lnclude:
1o rnterests of the gnade eight samplo were not measured

and thus possible changes from grade elght to .gnade

nlne eould not be determlned

2o The grade twelve særp1e used fon attltude measurenent

was too smal1 to divlde lnto boys and glnls for
statlstlcal analysls

3" trvh1le samples were classlfied accordlng to sclenco

counses taken, thls was not done wlth respect to math-

ematlcs courses

l+. ,The post grade eleven sample dld not lnclude students
ennolled ln the rtOOtt sclence courses, and was thus

not representatlve of the entine schoor populatlon at
this level
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Cautlon should be used in the lnterpretatlons
placed on the findlngs concernlng student attltudes" Tho

measurlng lnstrument used (p"M.AuS. ), whlle appearlng to
be adequate fon thls type of study involvlng comparlsons

between groups, has been cnLtlclzed for lts lack of norms,

and lnab11lty to dlscninlnate finely between aütltudes of
lndivldualsl 2. Fon fur"ther research, where these factor.s
are cr'lt1cal , another lnstnument such as that deveroped

by Dr. R. Hedleyr Unlversity of Manitoba, mlght be

prefenable.

The failure to make any statistical compar-isons

betwoen lnterest and attitude measurements may have been

a slgnificant omlssion. Thts study dld not shov¡ if and

how these factors rEy be relatedo

Jmpllcatlons fon Educatons

l¡ihlle most would agree that fostering deslrable
lnterests and favounable atüitudes is a wonthwhile educa-

tional obJectlve, it appears that the sclence programfle

1n the rnterlake Divlslon, and perhaps, 1n many other
school dlvlsions havlng slmilar programmes, 1s dolng 11ttle
in this regardo To begln wlthr ñuch more could be dono

by way of monltonlng the lntenests and attltudes of students

(New Bru
2

Mental Measurements yearbookr Oscar Ko Buros, edo ¡19¡el'pll+¡ltih:-' - -"
Mental Measurements yearbook Thlrd Edltlon¡ Oscar

Ko .Buros ; iõ[9) ,p.68o
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to lndicate the current levels of these facùors ln the

school populatlon" RellabIe test instruments are ava11-

able and school administratlons should promote thelr
regular usee The lnformatlon denlvod would help teachers

to evaluate the effectlveness of the school programmeo

The next step would be to determlne more speclflcally how

to engenden lnterest ln students, and how to fosten more

posltive attltudeso .As a result of such an assessment,

currlculum and course developers could take student

1nùerests and attitudes lnto gneater conslderatlon;
programmes could be deslgned to promote wonthwhile lnterests
and posltlve attltudes, and teachers could focus more

attentlon on the development of speciflc lnterests and

attlüudos. Slmllarly, teacher" tnalning lnstltutlons and

lnsenvlce programmes should devote adequate tlme and

effort to thls area.

Teachers and admlnl-strators need to recognlze that
affective dlmenslons are as lmportant as cognltlve and

psychomoton obJectlveso New matenlals, dlfferent methods

and varlous strategies must be devlsed which alm at
developlng g:reater lntenests and more favounable attltudes.
Some necent lnnovatlons such as school or student lnltlated
courses and progrannes seem to hold pnomlse ln thls area.

It is clear that the past approach has been fan from

satlsfactory, Educators must become more lnnovatlve in
sclence educatlon and be mor€ exper'lmental wlth the
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lncreaslng varlety of optlons already at thelr d1sposa1.

fn evaluatlng the ne.'¡/ tr"ends ln educatlon, the

affectlve development of the student should also be a

maJon cnlterlon' rt 1s ln conJunctlon wlth such efforts
that the frequently mentloned but often lgnored factons
of relevancy and humanlsm can be inconporated lnto the

school exper'lencen Before thls can be done, ther.e ls still
much that has to be learned ln this ar€a.

Suggestlons fon Further Study

ft 1s acknowledged that koen lnterests and positlve
attltudes of seeondary school students are lmportant in
the educatlve processo However, the flndlngs of this
study lndlcated that much has yet to be done to detennlne

the optlmum corìdltlons for the reallzatlon of these

obJectives. The study showed that lnterests and attltudes
towands sclence wene generâ11y unsatlsfactory: the next
step would be to determlne the factors whlch most slgnifi-
cantly contrlbute to the fonmatlon of a secondary school

student t s lntenest and attltude towands a speclflc school

subjectn Thls, ln turn, would provlde lnformatlon concern-

lng whlch factors may be amenable to sultable manipulatlon
ln the educatlve process.

Another anea fon further lnvestlgatlon 1s ldentl-
flcatlon of factors whlch underrle grade revel dlfferences
ln lntenests and attltudeso Fon lnstance, why ls grade
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nlne the low point for secondary school studentsr lntenests
and attltudes? Does the changeover from the elementary

system (grades on€ to elght) to the secondany system (grades

nlne to twelve)r ås lt occurs 1n the Interlake school dlvi-
slon, have some deletorlous effects on studentsr lnterests
and attltudes? rf sor what klnd and to what degree? Aften
some lmprovement 1n gnade ten, why 1s ühere llttle or no

further lmprovement ln lnterests or attltudes? Are these

lndlcatf.ons genenally true for other schoor systems, since

there are slmllarlÈ1es ln the curnicula? Answers to such

questions should lead to the necessary steps ln inpnoving

the current sltuatlon.
The fallure of any of the sclence courses to imp::ove

lnterests and attltudes ln sclence or4 mathematrcs (ln
some lnstances these actually decllned) was dlsappolntlrg,
but arso enllghtenlng. Here too¡ more investigatlon is
needed, to establlsh the role of the course in the promotlon

of favourable lnterests and attltudes, as well as in the

speclflc parts and appnoaches of sclence courses (such as

labwork, experlmental pro Jects and f leld str:dles ) "
The focus of thls study has been on studentsr

lnterests and attitudes towards sclence and mathematics.

Howeven, lt is not clear 1f the flndings are speclflc only
to these two subJect areâs, or lf they represent, ât least
1n par"te a mor.e general condltlon that pervades the entlre
secondary school progranmec For instance, are lntenests
and attltudes of students towands Engllsh or geography any
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any more or less promlslng? To determlne thlsr investlga-
tlons are needed lnto lnter.ests and attltudes pertainlng
to a vaniety of subJect areaso Only then could one determlne

1f a studentt s lnterests or attitudes were general to ar1

subject areas, or lf they varled more or ress lndependently

fnom subJect to subJect, Furthermore, to get a mor€ corTr-

pnehenslve picture of any t:rend or pattern ln intenests and

attltudes as students proceed through the publlc school

system, lt wourd be necessary to Lnvestlgate these factors
at a much earller gnade lever and continue to the end of
grade twelve. Thus, a study encompasslng elementary as

well as all grade levors of secondary students wourd be

extremely valuable ln determlning such a t::end or pattenn,

As an alter"natlve, the flndings of thls study could be

exüended by lnvestigatlng the elementary gnade levels and

grade twelve" Thls should lndlcate any pronounced success

or pnoblem areas by grade lovel as welr as by subJect areao

the process of course selectlon by secondary

students is also ln need of furthe:: study. Thene ls some

lndicatlon 1n this study that students who elected sclence

100 have more favourable interests and attitudes 1n

sclence than those who eIe cted science 101, rs thls also
true for the 200-201 and the 300-301 science counses? Are

certaln sci.ence courses attractlng the students v¡ith more

favounable lnterests and.attLtudes, whlle other courses

become a 'ücatch-alltr, A study of grades oleven and twelve
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encompâsslng these stubJect areas eould ans'der thls questÍono

Flnallyu and perhaps even mone lmportant, do studentsr

lnterests and attltudes play a slgnlflcant role in course

sele ctlon?

In concluslon, thls study has lndlcated that a

problem - oF penhaps a series of related problems - exlsts
ln the areas of lnterests and attltudes towards sclence,

and to a lessen deg:ree mathematlcsr of the secondany school

students of the fnterlake School Dlv1slon. In 1lght of the

slmllarlty of sclence currlcula, schoor onganlzation, teach-
lng staffs and school populatlon ln many schoor dlvlslons
in the provlnce and elsewhere, lt would be reasonalbe to
assume that such a problen sltuatlon exlsts in other school

systems. Furthen lnvestlgatlon 1s needed to substantlate

the foregoing assumptlon, to identlfy the factors and

conditlons reBponslble for studentsr lnterests and attltudes
towards school subJects, and to provide ways and means to

lmprove the unfavourable sttuation lmplied 1n thls study.

Thls may be a formidable task, but shourd provo welr worth

the effor"to
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rDiREC ~ONS

:'"

T he I{IIIII'I' Ucncral l utcrcst S uroc» is exactly what its title suggests: a su rvey of your interests in a wide range
o f activ ities . It is not a test. T he re are no answers that are right or wrong for eve ryo ne. An answer is right
if it is true for you.

If corrugated paper has been distributed to you, place it in the booklet j ust before th e profile section ,
page 33.

O n each page of this booklet you will see a list o f things to do, in groups of th ree . Firs t read th e list o f
all three activities in a gro up . Dec ide whic h of th e th ree you like 11/0.11. In the answer sec tion th ere are two
circl es on the sam e line as thi s ac tivity -one in the column marked M for most and one in th e colum n
marked L for least. Using th e pin provided, punch a hole through th e left-ha nd circle following thi s activity.
(Hold the pin straight up and down when you punch your answers .) Then dec ide which activity you like
least, and punch a hole through th e r igh t-ha nd circle o f the two circles following this acti vity.

In th e exam pies below, the person answering has indicated fo r the first grou P of three ac tivities that
he prefers th e act ivity "visit a mu seum" most, and th e activity "browse in a library" least. For th e seco nd
group of three activities he ha s indicated he prefers th e act ivity "collect signature s of famous people" 11/0.1'1,

and th e act ivity "collect bu tter flies" least,

EXAM PLES
Punch your choices for these act ivities in th e section at the right.

P. Visit an art g'allery .
Q Bro wse in a library .
R. Visit a mu seum .

S. Co llect signa tu res of fam ous peopl e .
T . Co llect coins .
U. Co llect butterfli es .

Please pretend th at you can do all of the things listed , eve n th ose that re quire special training. Make your
cho ices as if you were equa lly Ia miliar with ((II of the activities. Do not choose an activity just because it is
new or different, or because you think others might consider it a good cho ice .

Yo u llIay like all three activities in a g-roup, or you may d islike all three. In either case, show wh at your
choi ces wou ld be if you luul to choose . It is importaut that yO Il (1I IS11'1' r all questions. For each grou P of act ivities,
it is essential th at you choose th e activ ity 1/10.1'1 pre ferred an d th e activity leas! preferred.

Do not spe nd a great deal of time on anyone gro up. Do not talk over th e qu estion s with anyo ne . Un less
an answer represcllls wha lyoll think, it will not couuibute to a hel pful picture o f YOlll' interests.

If you want to cha llge an ans wer, punch two more holes close to th e an swer you wish to change; then punch
the new answer in the usual way.

Each tim e you tum a page, firmly cr ease it along the perforation o n th e left-hand margin of the book let. Keep
the bound spine always pointing to the left. T his will assure accurate alignment of the pin-punch es for scoring'.

Sta rt now and con tinue wor king until you have indicated your choices for all pages, co lumns I through 12.

Be sure to pu! YO llr WI/Il l' , sex (F jilt/i'l//ale and i\I [or 11/1111'), age at yUill' last binlula», grade, and loday's dllle­
1110111h, da», ((/II{ y('((r - ((I tlic IO/l 0/ litis /lIIge.

')



1 -.

I
~OTE : For eac h ' group
If 3 activities punch your

hcice for the most pre-
I d .. . her r e a c t rv i ty In t e
I '
lolumn marked M and
Iso punch your choice
I
or t he least p refer r ed

!ct iv i ty in t h e co lumn
aar ked L .

I After you punch your

ihoices on eac h page, turn
lnd crease it firml y on th e

!erforated left-hand mar­

lin, keeping th e bound
dge always pointing to
he left.

a. Read a book to yourself. .

b. Read a book to someone else

c. Have someone read a book to you

d. Repair a broken lock . . . . .

e. Look for mistakes in a typewritten report

f. Add columns of figures.

g. Talk more th an you listen

h. Listen more than you talk

j. Talk abou t as much as you listen

k. Take a tour of a big fruit farm

1. Take a tour of an airplane factory

m. Take a tour of a large prison . .

n. Take special notice of people when you are traveling .

p. Watch for beautiful scenes when you are traveling. .

q. Take special notice of the farm crops when you are traveling .

r. Read lessons to a blind student . . . . .

s. Keep a record of cars passing a certain place

t. Talk with people to find out their opinions for a newspaper

u. Go to the amusements at a country fair. . .

v. See the canned foods shown at a country fair.

w. See the animals at a country fair. . .

x. Look for interesting books in a library

y. Watch a large orchestra practice. . .

z. Watch fish and other water animals in large glass tanks

A. Collect the signatures of famous people . '

B. Collect butterflies . . . . . . . .

C. Collect pieces of different kinds of wood

D. Explore the ruins of an ancient city

E. Give lectures about ancient cities

F. Write articles about ancient cities

G. Be in charge of planning a club party

H. Decorate for the party . . . . .

J. Send out the invitations for the party

K. Visit a weather station . . . . . .

L. Visit a company that prepares advertising

M. Visit a factolY where typewriters are made .

N. Guide visitors in a national park.

P. Make fine jewelry . . . .

Q. Write music for an orchestra

R. Take a course in drawing

S. Take a course in the science of plant and animal life

T. Take a course in metalworking . . . . . . . .



A. Build birdhouses . . . .

B. Write stories about birds .

C. Draw pictures of birds. .

D. Read the funnies in a-newspaper first .

E. Read the news in a newspaper first . .

F. Read the editorials in a newsp aper fIrst

G. Hear a talk on how to grow good fruit

H. Hear a talk on how to make things of copp er and silver .

J. Hear a talk on how to take pictures of animals . . .

K. Help a new friend get acquainted in the neighborhood

L. Teach tricks to a dog . . . . . .

M. Sell th e most tickets to a club play.

N. Figure out the percent of people who choose each answer in opinion poll s

P. Write for a newspaper . . . . . . . . . .

Q. Teach handicraft in a camp for poor children.

R. Visit the laboratory of a famous inventor

S. Visit a national park in the mountains

T. Visit a place where a famous bat tle was fought

U. Read about ho w famous scientists made th eir discoveries

V. Read what some pe ople think a perfec t world would be like

W. Read about th e early pioneers of th e country . .

X. Help pe ople learn to get along bett er with others

Y. Catch rare animals for a museum

Z. Cash checks for pe ople in a bank

a. Join a clu b th at discusses problems of modern life.

b. Join a clu b that discusses new books . . .

c. Join a club that stu dies the stars and planets

d. Have a teacher find fault with a paper of yours in front of the class

e. Have the teacher write her comments on your paper. . . . . .

f. Have the teacher fmd fault with your pap er when talking to you alone .

g. Work ou t your own way of doing a jo b

h. Be told exactly how to do a job. . .

j, Have general directions but work out the details yourself

k. Help a child learn to tie his shoes . . . . . . . . .

1. Help preven t an argument between two young children .

m. Think up ideas for new foods to cook.

n. Make cookies and candy.

p. Sell the co okies and can dy

q. Take telephone orders for coolties and candy .

r. Run a bookshop . . . .

s. Be the directo r of a band.

t. Be an expert on taking pictures
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A. Teach people how to design and build houses.

B. Obtain orders for advertisements in a magazine

C. Repair watches . . . . . . . .

D. Be considered hard to get along with

E. Be considered fair-minded

F. Be considered intelligen t .

G. Go on trips to fmd rare animals

H. Go on trips to fight diseases among the natives

J. Have a job helpin g people who are very poor .

K. Study rapid methods of solving arithmetic problems

L. Study methods of supplying crops with water

M. Study how to write better business letters

N. Have many friends and very little money

P. Have few friends and a lot of money .

Q. Have many friends and a lot of money

R. Help poor families plan to use their money wisely

S. Put labels on library books. . .

T. Be an expert on the care of trees

U. Draw plans for bridges . . . .

V. Do work that requires a lot of mental arithmetic

W. Do typing and fIling in an office. .

X. Teach a course in banking in college

Y. Raise money for a college . . . .

Z. Teach a foreign language in college.

a. Take a course in how to write business letters

b. Take a course in printing . . . .

c. Take a course in metllOds of selling

d. Draw plans for houses . . . . .

e. Write advertisements for new houses

f. Write articles about modern homes

g. Read about plays of long ago .

h. Read about music oflong ago.

j. Read about studies of how words influence people

k. Teach children who are not very bright

1. Teach average children .

m. Teach very bright children

n. Help young people choose what to do for a living

p. Draw new designs for cloth . . . . . . . .. .

q. Figure out for custom ers the cost of printing books

r. Be in charge of the manufacture of greeting cards

s. Decide on the selling prices of the greeting cards

t. Design the greeting cards . . . . . . . . .





A. Have peo ple tease you . . . . .

B. Have people act afraid of you. . .

C. Have people tell you their troubles.

D. Draw funnies for the papers . . .

E. Write advertising for washing machines

F. Raise vegetables on a small farm .

G. Memo rize a speech .

H. Memorize a poem .

I J. Memo rize important dates in histo ry

iK. Teach arithmetic . . . . .

[L, Train dogs to lead blind people
!
M. Write letters for a fam ous scientist.
I

N. Repair automobiles

P. Design buildings . .

Q. D~ research on travel through space

R. Buy groceries for a meal .

·5. Mend a broken toy .

T. Wash a friend's hair

U. Help give first aid at a hospital

V. Wait on people in a flower shop

W. Address envelopes . . . . .

X. Paint picture s of famous people .

Y. Draw funny pictures of fam ous people

Z. Paint pictures of beauti ful scenes

I a. Draw pictures for magazines
Ib W· . f .. nte stones or magazmes .
I

Ic. Be in charge of selling a magazine

d. Answer the business mail for a sto re

e. Teach children to draw and paint

f. Write for an art magazine

g. Sell life insurance . . .

h. Write stories for magazines .

J. Make file cards for new library books

k. Choose your own clothes . . . .

1. Get advice on choosing your clothes

m. Have someone else choose your clothes

n. Take a course in physical education

p. Take a course in shopwork. .

q. Take a course in mathematics .

r. Do housework . . . . . .

s. Answer questions at an in formation desk

1. Sell magazines . . . . . . . . . .
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a. Take care of the mail for a camp.

b. Lead the camp band . .

c. Give first aid in the camp

Id. Sell from door to do or

e. Sell by mail .. . . .

f. Wait on people in a store

g. Be the president of a club

h. Be the treasurer of the clu b

IJ. Be the secretary of the club

'k, Write poems . . . . . .
I
11. Paint pictures. . . . . . .

m. Do social work among the poor

In. Be a guide on camping trips
I 0 . . tIp . esign camp equipmen . .
I

q. Sell camp equipme nt

r. Enter a typing contest

s. Enter a singing contest

t. Enter a pu blic-speaking contest

u. Study alone . . . . . . .

v. Stu dy where others are studying

I,.. Study where others are talking
I

x. Sell in a store . . . . . .

y. Work fo r a rec ord company

z. Work for a book company.

11\. Paint p ictures of people. .
I
B. Do research on earthquakes
I
.C. Build bridges . . . . .

D. Teach in a nursery school

E. Supervise a playground

·F. Sell toys. . . . . .

J. Rep air a bro ken ironing board
. I

d. Wash dishes
I
J. Put a room in order

C Teach furniture malting

L. Correct articles for a newspaper .

~. Teach arithmetic . . . .

~. Decorate store windows.

P. Keep office machines in order

~. Make out bills for a store

R. Work at a telephone switch board

S. Sell brushes . . . . .

r. Teach games to children.
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Now you have a profile o f your int erests
in the ten areas listed ac ro ss th e top of
the chart.

PROFILE SECTION
GRADES 6-8

1. Look at your V score on th e back
pa ge of th e an swer section . If it is 15
or over , tell th e teache r or cou nselor
who has given you th e Kuder General

Int erest SUl1Je)' . He may want you
to take it agam. because a high V
score usually means that something
has go ne wro ng and the re is some
question concerning the value of
your ot her scores. If your V score
is less th an 15, go on to Step 2.

2. Co py th e scores for scales 0 through
9 fr om th e answer section 111 th e
boxes at the top of the profile cha rt.
Be sure to put the scores in the cor­
rect boxes.

3. In each colum n, find th e number
that is th e same as you r score in the
box at the top of tha t colum n . Dra w
a line through the number from one
side of th e column to th e oth er. If
your score is high er than th e highest
number 111 the column, draw a line
acro ss the top of the colu mn . If your
score is lower th an th e lowest num­
ber in the colu mn , draw a line across
the bo ttom.

4. With pencil, blacken the en tire space
between the line you have drawn in
th e OUTDOOR column and the
bottom of th e ch art. Do th e same
for th e ot her columns.

If you are in Grades 6-8, to get a pic­
tu re, or profile, of your scores, fo llow
the d irection s below carefully, using
th e profile form at th e left if you are a
boy and the one at the righ t if you are a
girl.
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APPENDTX B

Purdue Master Attih¡de Scale



'ame (optional)

A SCALE TO MEA'SURE ,A'TTITUDE TOV/ARD ANY SCHOOL SUBJECT

Edited by H. H. RernrnersForrn .A.

Date

Sex (circle one) M F

No matter what happens, this subject always comes first.

This subject has an irresistible attraction for rne.

This subject is profitable to everybod.y who takes it.

Any student who ta.kes this subject is bound to be benefited.

This subject is a good subject.

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

This subject is a good pastirne.

I donrt believe this subject will do anybody any harrn.

I havenrt any definite like or dislike for this subject.

This subject will benefit only the brighter students.

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

I am not interested in this subject.

This subject reminds me of Shakespearets play --rrMuch Ado About Nothing.'l
I would not advise anyone to take this subject.

This subject is a waste of tirne.

I look forward to this subject with horror.

.ge Grade

rirections: Following is a list of staternents about school subjects. Put a plus sign
i) before each statement with which you agree about the subjects listed at the left of
re staternents. The person in charge will tell you the subject or subjects to write
r at the head of the colurnns to the left of the staternents. Your score will not affect
our grade in any course.

1.

z.

3.

4.

5.

6.

7.

8.

o

I0.

I1.

LZ.

13.

14.

15.

r6.

17.

Copyright, Purdue Research Foundation, I960



P. MN A' SO SCORII{G SCALE

Næe rhat rhese sc¿les require no nornls ¡"r"4. the scale

val¡¡eg gha¡ follow. The norrns are' eo to speak, -"Ë'uilt in,"
;h.;;ta, ie being measured is theaffectivevãl,ue oF an attitude

;bË. deÊned by "tbe scale values of tbe ite¡ns endorsed by ""-
spoadetrts.

ScaLe Values for Forrns A an¿ B

lb8 Scale Valüå lteo Scalc Value ltt,û Scal¡ Valu¡ ltern Sc¿le Valuc .

9.

11.

L2.

10.

8.5f.

6.

7.

8.

1'

2.

3.

4.

10.3

9.6

9.2

8.9

8.1

7.7

o.:

5.ã

4.7.

3.6

3.113.ó.0

2.614.

LtL

L.6

15.

16.

1.017.

Scoring

The median scale value of the statetnengs endorsed is the

atritùî ;;;;". If ;; JJ ,r,rrr,ber oF srarernenrs is endorsed,

rbe scale value oi ch" middle item of shose endorsed. gives the

score. For eramp1", if tbree iterns are endorsed' say' For

erarnple, items N;5:;' .' ""d 
!' the score is the scale value of

ii.or Ño' 3, i.e., 9.2, ¿ highly favorable aæis¡de'

If as even aumber of items is eodorsed ' sr1'for example'

iterns Nos. 1, 2,3, a¡rd'4,thes¡core will be tralFi-af benreerr the

scale values rot i."ä" Ñåt' z aod-g i'e" 9'4' The indifference

ooinr on all ".¡"=îã.;. 
¡;;"above é.0 indicate a favorable

äil; ";";;L!ow 
6'0' as unfavorable attimde'

Shis mesho.l of scoring, much ¡nore rapid and.convenient

than Th¡rrstone's metht¿ (t"etagt.rrg the. sËale va\te1 of-the

ite¡ns endorsed) was ertensively validated by Sigertoos'
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Raw Scones on K.G"I.S. and p.M.A.S.



GRADE

Male

B - RAW ScoRES

FemaleStudent Number

11
t2
13
il+
L5

16
t7
1B
19
2O

2L
22
23
2lr,
¿t

X
x
X
X
x

I
¿

3
l+

5

6
7
B

9
10

PrMoA'S.
Sclence

6.0
5"5
6.2
6.0
7"7

8.3
7.9
7.7
B,l-
5"7

B"Z
8.9
8"3
B.z
B,T

8.1
7.9
8"5
8,5
8.3

6.0
8.5
8.3
B.g
8.5

Math.

8"5
8"5
9"5
8"1
8.3'

6.0
8.3
B"I
8.9
8"5

8.5
8"7
8.3
ö"5
B.Z

3,6
B.Z
8.5
8.5
8.7

6.3
8.5
8,1
\"7
7"7

3.1
6.5
3.1
8.5
6"5

5.8
7.7
8.1
h.?
6,0

X

X
X

x
x

x
X

x
X
x

X

x
x

X

X
x

X
X
X
x
X

X
.l¡

X
x
X

X
x
X

x

X

x

X

26
27
2B
29
30

3r
?,)
33
311
35

36
37
3B
39
l+o

B.l
7.7
6"0
6"5
8.1

7"7
8.5
B.g
ó.0
5"1

8"1
2"6
o.¿
l+.3
5"5

8,5
8.1
5"5
7.9
8.3



- rl+z

GRADE 8 nIw ScoRES

PoMoAoS"
Student Number

61
6z
63
6l+
65

66
67
6B
69
70

7t
72
73
7l+
75

76
77
7B
79
Bo

x
x

X
x

X

x

x
x

x
X
x

x
X
x

X
X
X

X
X
x
x
X

i+r
Lz
l+l

w
Ló
L+l
LB
I+g
5o

5t
52
53
91
55

t6
57
5B
59
60

Male

x

Female

X

X

Sclence Math,

6"2
7"7
5.7
8"1
8,5

B.g
8"3
8"5
8"5
l+.7

8"5
8,5
B"I
8.7
8.5

6,0
8.5
8.5
B.Z
2o Þ

B.r
7.7
8,3
8"7
8"3

6.2
B.j
8"9
8"5
7.7

B.g
8.3
B.z
B"Z
8"3

8,9
7"7
8,5
9.1
8"1

6.5
8.3
8,5
8.1
6.5

600
5,7
7.9
6.2
bob

7.9
6.0
1.9
3.1
Bu1

l+" o
8.1
6"5
8,3
B.l

X
X
X
X

7.7
8,3
ó.0
7.9
9"6

8.1
8.5
8.1
7.7
5.5

8.5
6"5
3"1
6.5
7"9

x

ö"5
Bol
B"z
7,7
6.0

X
x

X

x
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GRADtr B RAV¡ SCORES

Student

Br
Bz
B3
Bh
B5

B6
B7
8B
B9
9o

91
92
93
9L+
95

96
97
9B
99

100

101
102
103
101+
to5

106
107
108
109
110

111
Lt2
113
11,l+
Lt5

116
11?
118
119
120

Numben Mal e

x

x

X

Fema 1e

x

x

x

Dlf^dA allioöorJ¡

Science

B.r
6"5
8.r
3"6
8"5

8.5
8.5
7 ")+8"3
8.1x

X
X
X

X
X

7"7
B,z
3.1
5"rlt
)o)

8.7
B"j
8.3
8"5
6"2

8.5
6.L
7.1+
8"5
8.5

6.0
8.1
8"5
7.2
8,3

8.1
8"5
8.3
B"I
2.8

x
X

x
X
X
X

X
X

X

x

X

X
X

X
X

X

X
X
x

X
X
X
x

X
X
X

8.5
8"1
6"5
6"5
7.7

Math

8.1
8,1
8.3
8.5
8.1

8.3
Õ"J
B"g
8,5
lol

8"7
8,3
7,11
Bo3
8.1

8,5
8.5
7.7
6"5
8.7

7J1
8.7
8.5
7.0
7.2

8"5
8.3
7.9
6"5
8"5

8"5
8"5
B.g
B,T
8"7

B.T
8.5
5"5
8.5
8,1



I lra--/

GRADE B RAI¡/ SCORES

6.0
8.3
5"7
8.1
6.0

Ma th

6.5
B"I
8.3
8,5
B.g

8.5
8.3
8.5
8"3
BoI

2.11
B,z
8"5
8"9
8,1

PoM"A.Sn

ScLence

7.7
6.0
B.I
8.5
7.1+

7 "l+8"5
7.7
8"5
8"1

X
X

Student

t2L
t22
t23
l-211
l-25

L26
t27
128
l-29
130

Number MaIe Female

7.7 8"1
7 "7 ó.0
8.1 6.5
7"9 7'!8.1 8 .5

X
X

X
x

x
X

X
X
X
X

X
X

X
X
x

X

x

131
1?2
l-33
131+
t35

136
t37
138
r3g
rho

rLr
tltz
r.li3
üh
th5

8.5 8.1
B. r 8"18.1 8.18.5 8"5
B "5 8.5

X
x
X
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9 - RAW ScffiES

Ku Gu f o S"
Science Math

PuM. A n So

Sclence Math
Student
Numbe:r

L5a
r57
158
l-59
160

Male

x

1(

x

X
X

GRADE

Fenale

X

x

7"7
8"1
5.r
7.7
5,5

8.5
5,7
8.3
7"7
7.7

7"L
7,7
3.6
7,!
3"6

8,5
6"0
6"5
z)]
ó.0

3.1
2"6
8.3
7"9
I+.7

8.3
2.6
6.0
5,5
b.T

2t 3319 33t5 22l+l+ 22
30 30

3B
h¡
r5
17
13

ú6
tI+l
il+8
1l+9
L50

7.9
2.8
5.5
h"7
5"7

7
1B
i+6
20
2T

29
20
ho
rh
30

25
1B
3h
17
L7

19
t6
l+o
25
10

3l+
zB
16
2t
30

X
X
X

X

151
l.52
r53
t5l+
t55

X

X
X

X

X
X
x
x

X

x

x
X
X
X

X
X
x
x
X

x

x

X

X

X

x
x
X

x
X

8"7
7.9
6.0
6.5
Bn1

B"l_
B"g
8.3
8.5
B.l

7.6
7.lr
6.5
6"5
7.9

B.T
6.5
3.1
5.7
B"g

7.9
)+'7
6.0
6.0
B.g

7 "115"7
6,5
6.5
5.5

27
31
z't+

39
l+r

32
z)+

33
$
ho

3l+
39
26
25
23

32
z8
z)t
z)i,
19

7
311

hr
22
59

27
l+a
29
33
29

zl+
2lrþ
25
j+o

zL,

33
2T
5

\5
rB

161
l-62
r63
16h
L65

:-66
t67
168
r6g
170

UT
t72
L73
r7l+
r75

t76
L77
178
t79
18O

181
rBz
183
1Bh
185

5,5
2.2
5,5
5,7
2"2

5"5
3.3
2.6
8.1
l+,7

B.g
8.1
8"1
8.5
8.3
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GRADE 9

Male Female

RAI¡I SCORES

K. Gn I. S,
Sclence ilfa th

32
t7
1B
13
32

ho
13
2B
35
l2

P.M.A.So
Scie ñce Math

3"1
7"9
2"9
2"9
l.O

5"5
3.1
2"6
2.9
3"6

2"6
3,6
2.8
'l+,7
3.9

3.1
B.g

8"5
l+"7
8.5
B"g
8"3

9.0
B.T
8.3
8"5
B.l

7"9
9.0
8.5
9"0
8.7

8"7
3"3

29
22
¿Ò
29
31

20
3B
33
1r
2)1

36
ùl
30
th
25

23
2'11

211

5t
)+z

36
21,

x

x
x
x
X
X

X
X
X
X

Stud ent
Nunber

186
187
1BB
18g
190

191
t92
j.93
191+
t95

196
L97
lgB
j.9g
200

x

25
36

x
X

x
x

201
202
203
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GRADE 10 - RAI/V SCORES

Student K. G. I. S.
Numben ÌiÎale Female Science Sclence Math

7.1 9.18.1 8.5
5" 5 8.52.2 8,7
B" r 8.92.9 8.52,2 B "5

P.M"A"S
Science Math

2"6 B. g
3.1 8.25.5 z. o1,6 8.1
2.6 8.1

35
30
27
19
l+r
3B
2)1

25
20
29
22
33

19
30
22
2T
25

26
36
3l+

::

00
00
00
00
00

00

00

0L
01

211

27
)¿
11
2t
11
13

ú
11
25
35
28

X
X

201+
205
206
207
208
209
210

x
X
x
X
X

X
X

X

2IT
2l-2
2l-3
2l.)1
2l-5

2l-6
2L7
218
2L9
220

22l-
222
223
22l.1
225

226
227
228
229
23o

23t
232
233
2311
235

236
237
238
239
2bo

1.6 7 .53.1 B.g8.5 8.3
7 "7 8.56"9 7 "7

I
3
l+

6
I

1
1
l+

3(

00

01
01
01

00
01
00
01
01

00
01
01
00
00

::

00
00

X
X

7.7
5"5
8.7
9.6
6.5

8"5
8.3
B.g
B.g
8.5

8.3
8.3
B.g
8.5
8.3

6.0
l+.3
7.7
8.7
8.5

8.1
h.3
8.3
'l 

"o5.5

7.7
7.7
6"5
8,5
2.9

o2
5.5
6.0
6.0
8"5

6"5
7.5
6"9
6.0
B"T

00
01
01
00
00

30
3l+
lrþ6

3_!

3B
20
2A
35
19

2T
l+z
L2
1L
ho

33
37
20
to
2)

28
27
23
)+l
27

10
3ir
27
35
23

37
32
32
29
35

x
X
x

X
X
X
X
X

x
X
X
X

x
X
X
X
X

x
X

X
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GRADE 10 - RArÃI SCCR ES

student K"G, I. S.
Numben Male Female Sclence ScLence Math

zL:'
zl+z
2143
2)1)1
2l+5

2l+6
zl+l
2LB
zl+q
250

25L
252
253
2511
255

X
x

X
X

x
X

00
01
01
01
01

01
00
00
01
00

00
00

01
00

X

x

33
27
19
zl+

1+o

ho
3r
2t
26
hr
20
37
17
25
l+o

27
3r
2T
35
27

3r
35
\5
25
27

39
30
2B
36
t7

30
L7
30
28
lt,z

22
36
33
39
3B

8.7
3.1
B.g
8.5
8.1

8.1
8.3
8.3
6.0
5.5

8.1
6"5
B.g
9.0Ro

B.g
3.1
V,l1
8.2
8.7

7,7
8,3
8"3
8.1
Bo5

7.9
6.0
5,5
5"5
5.5

B,g
7.7
l+"7
l+"7
6,5

)+"7
B.z
8.3
?o
h.1

PoMo A' Sn

Sclence Math

óo o 8.1
6.2 8.9
2,6 8.5
3.1 B. Z8.1 5,5

256 x
257
258259 x
260 X

x
X
X

X
x

X
x

X
x

26r
262
263
z6l+
265

01
00
00
01
01

01
00
00
01
01

26
37
l:,2
33
3r

36
z9
h¡
r7
hs
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GRADE 11 - RAW SCORES

Student
Numben

266
267
268
269
270

27r
272
274
27)1
275

276
277
278
279
280

29L
292
293
2q1
295

296
297
29B
299
300

3or
3oz
303
30h
305

Malo Female Sc1" Blol"
01
00
00
01 01

01 01 01

Physo Ku G. fu S.
Sc1. Sclo Math

P. M. A. S.
Sc1" Math

7
5"7
6"0
5,7
9.0

8"1
B.g
6"5
8.5
9.2

B.Z
['o
8.9
8"3
B.z

t5
29
36
1B
37

29
35
26
3l+
2t

36
t5
5a

2B

to
5t
5o
h5
32

lro
2B
26
¿¿

6

01 01
01

ï

X
X
X

X
X
x
x

x
X
x
x

01

36
16
29

36

33
ho
32
25
30

l+

B,g
B,g
5.7
5"7

5,5
2.7
5.1
7.7
5"8

6.o
5,1
8,1
6.2
2.6

2,6
6"0
8"9
8.3
ó.0
D)
8.1
7,7
2,8
5"5

z.)s,
B.z
B.g
3"3
8"5

8.9
8.3
8,1
8.5
9"0

X
x
x
x

X
X

281
282
zB3
2Bh
285

286
287
zBB
zB9
290

01 01
00
00
01
01 01

01 01
01 01
00 01
01 01
00

01 01
00 01
01
01
o0

01
00 01
00
00
01 01

01
01
01

22
35
35
56
35

33
35

5
25
z9

23
29
37
25
30

L+5

311
29
z6
3B

23
2t
26
20
\5
3B
27
3B
29
l+l

zB
T2
3l+
3ii
29

37
26
¿¿
23
lt,z

23
27
1B
23
27

x

01

01

01

x
X

x
X

01
01
00
00
00

01
00
00
00
01

X

x
X

x
x

x
X
x
X

X
X

01 01
01

5.5 B. g
B.l 3.18.1 8.1
7.\ 8.76.5 T,T

8,5 8.7B.r 8,5
3.1 B,3
7,7 3"1B.I B.T

8.3 8.36,0 B.g8.5 B ,78"5 8,5
6 0 8"7

01

01
01

01
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GRADE 11 * RAW SCORES

Student
Number"

306
307
308
309
310

L{a1e Female Sc1. Blo1,

01
01 01
01
01
00

00
01
00
00
01 01

00

OI

01

01

Phys,
Sc1.

01

K.G"T"S. P.M,AOS.
Scf . Math. Scl. Math.

X
X
X

30
30

6
2B
27

1B
20
3o
27
¿¿

19
27
27
39
2)1

l+o
l+h

B

39
36

2t

25

9.0
3,.6(c
5"5
8"1

27 B"g
30 3.137 5.L3r 2,8
3h T-7

2B
32
32
30,
25

T2
28
33
23
30

26 7.935 5.7
1t 2.8
23 8.1
36 3"3

3.6
8.1
8"5
8"5
3"3

8.7
3.6
2.9

5
7.9
9"2
8,5
B"I

l+.7
5,7
8.5
6.5
5.5
Âo
8"5
B.g
L+.7
B.T

3,6
8.5
8.5
5.1
B,l

8.5
8.1
6"2
6"0
8.5

5.7
7"!
5.7
8.5
I+.7

X
X
X

X

3rr
312
313
3il+
3t5

3]-6
3L7
318
3]9
320

X

X

X
x

X
X

x
x

X
X
X
x

01

X

X
X

01

01

01

3zt
3zz
323
321+
325

326
327
328
329
330

33t
332
333

36

91

26

01

01
01
01

01

01
00
00

01
00
00
00
00

01
00
01
00
01

01
01
01

28

38 z9
h: t6
22 30

3.1
8"5
B"I

X
X
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GRADE L2 - RAI/Y SCORES

Student
Number Male Female Blol "

01
01
01
01
0I
01
01

01
01
01
01
01

01
01
01
01

01
01
01
01
01

01

Phys 
"gcl 

"

01
01
01
01

K, G, ï. S,
Scl" Ma th"

POM'A. S.
Scl" Math.

8.3
3,1
7.7
2,6

8,5

36

26
26
l+o
32
20

X
X
x

X
x
x
X

¡],ll
335
336
337
338
339
3l+o

3.1
B,I
3"6
8.2

01

0I
X
X

x

x

X
X
x
X
X

3hr
3I+2
3\3
3l+l+
3\5

it6
tuz
3lis
3119
350

5.5
6.0
l+.7
3"3
B.z

7"!
6"5
7"7
B"g
h.1

219

X

35l- x
352 x353 x
35)1355 x

356 x

01

01
01
01

0L
01
01
01
01

zl+
L7
z1+
26
30

)+l
)+l
33
r3
1ó

39
JO
l+6
35
I+l

3r

zl+

37
37
211

26
36

zl+
30
T6
u
rB

35
13
zl+
26
3!+

23
36
29
10
25

l+¡


