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Tlhe iru-l'pci'je ojl birj s s;t.i-cl-y wa.;: Lo invt:r;ttga'ie -ì;he

,1 if'f e:r:'r:n.tia..l efl-íi-:cl;s 'ln l'Lìte cf ¿L'3qLlis-i-f io:r, :i:e i;eit'bi-on'

an,J- :r.ppiicz,"tj-o6 of s¿:enbi f ic iiuorlletlgl iì.s Ð, r:su-l-l: of

'bi'i,.,. rne'c'ltoc-Ls of si;udeilt -paiL:irlE in e' .i;eacn 1e:r--Íni' al€;

sl'br.r,¿r-'; Lcn ai 'i.h.l -l-' w::l secolclai'y l-':r¡el , Fu.r:i-he-c ' fhe

s bur.ti)¡ w¿rs ,aesigiteJ, io iL'','berni.ne pt)Ssible i¡-f f ective

nocl-if i-c¿'i;iotrs ij.s a. ï'(isill 'b of d-if îe¡'enit'2.1' ;oairing '

i'jore rlp,3o-i.f i9.-r.l-1.;r, 'ùhtl i-l Lì-es-b j-cns of .:irer. jor inie:r"es b iiSl:'íi I

:L ' Does hoi'rc¡teneot'r's i-)''"i ring in a" 8- íár"cLr) i;eit

Inb,rr¡cì io'to-rry. Phy¡;,i c:¡.-ì- ljci-eilce (f pS) 11.:ogr:iíir enh¿ì-Ílcc

(a,) a.(lclu-i¡;i b:r.oir of -i"a.c riuta"l- ine o:r:lia'tioli.

( 
-D) r'.i ben'i-i-o¡r of f¿z':'tu¿"-l' info):Tr'z)''ticrt',

( c) âirpl-i':a. i-ion o Î in-íor::1,:r.'i1on*

as opl:ros:ecl'bo Ìreter'ogei1ù1)Lr.s i::-r.,i -r't-ng?

" 2 " Do si;t.iclcì1t bs in r". ,l: r'¡ac]-e i,e¡r -[n'b-r:o'1r.i-ctoi:;r

ST1T.I.'.TIiEIdT OF TiTE i,BOB-LBi/I

Thc P roi-'l en

CIïAr]T¡]]? I

Ph.),'lioal- Science proErzit t:,lii-ijlii sign-ific¿-;:r''r difl-tei:eilces

-'L.il ::ri;1,-i i;u.ile .':ì.s it resi.il L of ne i;ho','i tlf pr-r"i::in3?

S j-gn-i.í'i ca.iLce of bi'le P:robl em

-[n i;lte lÌ ¿':,s i- dr::¿:-lie iht:-,:e ha-s ,:;eeit co¡rj;lni.l.ecl grcrt'bh



2

in f,he use of social. conNp.,c'is â.non,g siudenis as an a-id

in bhe Lea.rni'ng process , open class-r'oons, seminars '

lvo¡l<shops, Ciscussion a1:l s bucly ,g-r'oups r'rLil-ize the

groLlp-concep L of . 
1 ea.rning " ¿\btenÌ; iotl has r:en-trec

increasingly uLpcn ihe '1e¡¡eloprnent of the i-ndÌr¡i1r-ia'l in

a r;oc1a---1.- se b binE " a ï'ùot?¡1i inirova.bion in i;he lielC of

groìL.o r.¡ioïk is p:Lire,c 1ea-rning " under thi-s sysi;eia o

classes ?àT2 11 .Lr¡i1el- .in!o teans, The :'ten'Jrl'rs cil es"ch

.1lrì¿-ì,i:l s f '-i,1y ì;oge''¡;he¡' a.nri- trlOlk ilil joinb a,sr; -rgnments ,

Disrr-Ls:,;lons ')Te ca--lrlierf ou ',virih-'-n ei3-c11 -p:r'ir, br-r'b r¡:stinB

is r-Loile -i-n¡1ivi ilua.Ll-y ,

Hi.sioL:i ca.1.1-y ' resea'::oh 'Ln

,J-el¡el-,1,Ðe,1 .i.n l;r¡ío pila.s;es : pilase

ccn ¡:,e-i':isoLrS o I s1;urlenis uoi:",cing;

Ll ,oriiln¿1 a.J-,:l¡tr:; ,oha.;se l-I, wirlcir

nc'chocl oi PairinE ' In tha-s¡: I

-*rås r I'iio lv :'l-c¡e ¡ paire'1 1:l:"-cn-lng;

l::.::iling?rl

Acco;':ì-in¡i bo T¡'a''¡ers ¿;L¡rd l/iJ¡ers (L966) in'lii¡r'1tr-¿¡-1

1e¡¿i:iling is ll-r.o-ae e i,i L cienb ìnrr'l(ln- ihe i;aslt is rc tFl 1:aZ'ning '

Dicìi (ryfi) a.nd Hei ¡ne r (\952) s ì;a.ï;ed iha.i; p::.iireC Learuing

ï.r¿r.s a.'1 ,rania;i,,1eous in ¡¡-,1-,:,e'o;'a; FIa-..rns (19'66) f ol-in'1 b'nab

s j,u1en';s O.t IlngI-i sìr gainr:d ¿ìs e. r:es trl L of pz-r"ired Leariring '

Si'n,:e seueral 3,t.Ðe::imen.rs'it:¡.ve been conlJlefe'1'¡¡hicir

ir:ain le:r"-t¡ting Ìr¿.s

I, wlricìr concenl-cÐ'ae'J i)n

in p.:.r-i its rviih s uuclen'cs

Lnr¡es Ì;i€;a.i;e,1 ihe i¡es.i;

ihe qlr.,3:j,.itn oÍ i.ti'ie"res'b

colirpr-L¡¿ ;r'ith jnd i-i¡i1r¿al



inrtlc¿Ìr.e thab, in cerEain su.b j:c'i; f ie--|ds, sirrclents

,,,.icL:[ing in paì.rs ].ear:n a.'b lca-r-;b a"s nuch as sbliilen|s

¡iorl<ing a1.or,re , it se(]lls both reatjo nabl-e al-rcl ef f i cai:iotr.s

i.ha-i pnase ,LI resea::r:h ïn¡rr:si;1,3a"be i,he bes i; me ihocl of

pai_r_ing, Ílo,ne Ies€â.,foþ h¿¡.s a-lre i-r.Cy beel ccnctuc'berl in

bhr s a.'îea,, sti rnuJ-atecl-, i-¡ pa.,rU , bY tÌre rÎindings of ph:¡-se I

research , anj-, ifl -parc, by ne','ri coursíjs r'^rtrich l ':n'1 the rn'-

seL-'i¡es rear,l-i1y io ',h-is a1li"r':oa-cìr ' l{osi: o f bhese inves t-

i¿a.tions "r,ta.ve bee.¡l corl.fli-ned to sLiiljeois 'i.n,rr:l-ved in

p--r,--.rg.rårj1rÌr3C- l::rrning u..rli.i,s " iloìiil'¡e.l' , ieain 1 ea-i:ni.ng 1s

not -r:es b,cit UeC- bo pj:c:'j-ll,ar-il:led- Lca"i:nit:r¿5 : i-b is cr-lso ìle ing

a.ij.opi;c11 in .-re¿3U.la-i: cl-¿:-L;S-r:o()llls air-cl la-bora.i.tl-ili3ì,i " Tire

Í'Ìnili.ngs r¡í' i;his; 5[¡rrly ile.;i 1¡o'¡relt¡i-uil in ile.Lei:lrl-ning

whi-ch iyp,: ,¡f p:r-ir.Ln,q wiIl- l:e lrros'i bene f icia.l i;o bhe

sr:u1ent in -i:'ep;u.1.i:-r class cootn l.ncl labor-'a-uo;'y s j-'bL-r-a.bioils 
'

-l,n Cra,le ten l-nl;rcilu.cEo.r:y Physica-i. Science (f;'S¡

c.l"a,sses, s Lu-clenis ¿r.-rte pa-irer1 because ex-oetilm-:n.bs rÎr;c1 rte :rt1-y

.reqi;.ire bl-rai SeVer¿ì.L. 9.ci,ir¡i'¿ies; be c¿l-rrieil- on (lon.cuï'11{lni\y,

-ln a-d:1j i;i orr, 'bhe ex,l)eiL,-liii;.r'e f'o-r: a-ppara.-tt'r.s is -reluceC

oons i:|e ila.bl¡¿ by harr ing s b ird eitb pzli¡s r.iortr tc5ie bile r: .

The r¡ ¡:i-ter war; üea-ching i;he f PS ccurlse i;o bwo

Ci:¿'.iLe ben cL.a-sses clr-r..ring. 'uLie sct'lcoL. ber:¡n 7.967 ".óB 
"

S''crrc'l-en'bs ì,Jij.í'e ;oa.i:i:ecl 9.(lclOr:Cling i,c i;l'reir own ,o-r:ei'e-í'eilc,:s '

Sone c.tf thc .tea,irt..l ¡tc,-i1t'e,-l- :Í'f 1c j.entl y, ';,lhi-l ,: o.ì;her:]
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Seemed to encounter various p:roblems. ft Seens reascn-

abl-e thal if students work together on an experiment '

LTwi fo11ow-up itork and related tasks coul-d. be effected.

Ln a more eff icient manner if they collf inuecl working

together. A naiural con.sequ.ence is the need- f o:r d-eter-

'ni rri ncn tha tvno nfl na i rr nq' that vtil-l- result in op'bi:num¡ilIIrIIIÓ v¡fv w.J.yv -È/s4!r +¡¡o

efficiency, Further, if one subscribes to the respons-

ibility of bhe school of genera;ing a.ttitud-es tl¡1at will

stinulaie 'interest, and- thus continued- learning, beyonrl

ihe confines of the school situaLion, one must reeognize

the need. for so¡ae infor;nation regarCing the d-egree to

l¡irich classroom or'¿,a.nrze-bion' such as learning in teams,

ca"n contribu'be to the 'forrna*uion of such af titu'J-es.

Method. of the Study

During the L96B--69 ier:m, the subjecis for ''che

êrrñc:-.i m-rrt T¡Tê'nê - l .ârJê ien s-btrd-ents al Vincen'b Masseye^i/\/rrrrrv¡f -" è5

Collegiabe, Fo¡i Gayry. The sarepl-e collsisted of 140

stulents . The soc'i o-economic staì;us of bhe community

ser:ved by this school- is nir1c1le to ¿pper-iniCd-le class.

The subiect was fntrorluctory Physical- Science.

The course T/iaS supplernenfed with cerbain mathematj-cal

concepts ¡and- skil-l-s . The genelal experimentaL settlng

T¡ias as fol-loivs: 3.j:ou'b ninety percent of bhe time was

qno-nf. ì n ihe I ahnr-¡tni'u r,'ii th stud-ents working in single-¡ryutru !rr



sexed pairs. The school operated- oÍ1 à ten-day cycle

with six fifty-minute periods a cay. Each class had-

eight period-s of IPS per cycle. The experiment was

conducted- over a fifteen-week period-.

rnitially, stud-ents in each class were stratif 1ed

on the basis of sex' then ranked accord-ing to the Scores

achieved on the Kuhlmann-And-erson Tesb (Form H) ' The

actual pairing folloy¡ed. a slight vatl-ab]-on of fhe pro-

cedure adopted. by Hartley anC Cook (L967) ' S'budents

were encouraged -r,o r¡ork together on as many tasks as

possible. only the testing was done on an individual

basis.

The tes'bs r-lsed include,l- (1) The Kuhlmann-And.erson

Test (Forn I1) used. to pair subjects on the basis of

ability (2) dnapLer tesl,s (3) aititude scale (devised

by the investigator using Osgood-ts Semantic Differential

Scale as a model-) (4) a final examinaiion given aE the

end. of the ex;oerimentaL period covering all the roaterial

taken d"uring the experimental- period '

ApartfromgrorrpingdictaterLbycourseselection,

stud-ents were rand-omly assigned io cfasses ¡ Of the

seven cl-asses taking IPS, four were selected- ai random

f or. the experiment . Two teachers were invol-ved-, each

teaching ti¡¡o of the experimental groups . Teacher
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assignment to the experimentaL grollps was d-one on' a

rand-om basis. Insiructional proceduz'e was not changed

for the experimental groups. The only variable was the

nrethod of Pairing " (

Definition of Terms

hroughout the stud-y some terms are used so

frequentl¡r, others Ln a special sense, Lhat a brief

explanatlon at this polnt seems desirable '

T-qru lS.afnrqg - I'learningrr is used- in the broad con-

ventionai Sense ; ttTeamrt reroers io a pair of stUri-entS '

"Team l_r:ar.ningn and_ I'Paired lealningtt are iised- inter-

changeably.

Statio4 - +,he pari; of a l-abo::atory table used- by a palr

of stud-ents.

T{iqh abilitv Stu,tlent - Both sexes in each cl-ass hiere

ranked from high to low on the basis of composite scores

achieve,i on the Ku¡l-nann-Anderson Test (norm H) . The

subjects scoring above the med-ian were designated- as

high abilitY students

Lo¡r abilltv Sbud.ent - A subject scoring bel-olv 'bhe rneclian:---æ
on the I{uhlnann-And-e::son Test (Form Il) '

HIl - a pair of high ability stuCenNs

LL - a pair of 1oi^r abil-ity stud-ents '



HL - a pair consisting of a high ability stuCent and-

low ability stud-ent.

Ar..ou'ì si l.i on score a score obtained. orr a test written¿tvY qrv

ì mmerl i atel v af Ler a unit of materia.l- has been taken .lruruv\4!Øvv+J

Retention s_qglg_ - a score obtained ''on a test written at

the end of the experimental period, and sampling the

entire content of the cou-rse covered- d.uring the period.

Appli-c_2!"þ4_ gg9Ie - a score obtained on a test d-esigned-

sDêeif ical1v to d.etermine whether inf ormation gained càT1

1-^ ,¡onÄ a1îanf.i r¡p'l V i n q6l -'i øæ hôr¡' nrnhlg63 ,ug r-,1.ùuu u,Lf,ÇvurvgrJ !11 JvrvfÁrÕ lrçvv l/rvv-

Limitations of the Stud.y

The ::esults of this study are based- only upon

comparisons of pupil-s whc r¡Iere Laking the Grade ten

f PS course . Generali-zat ions f rorn this s|udy are l-imited-

to stud-ents aN the same l-evel in similar situations .

Two teachers were involved. in the experiment.

However, it is assuned that since each teacher baugh'b

two classes, that the resul-¡s, subject to other l-init-

ations, will- nob be af f ec'bed sericrls]¡r !-¡¡r r.he l,'làcher

7

a

variab-]-e .

The sample ivas d-ratvn from a suburban oom'nunit¡r s¡

mld-dle and upper-;niddle class population. It seems

reasonable to expect thab this would affect the results
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The instruments used- for evaluation, except the

Kuhfmann-Anderson Tesb, were d.evised. by fhe investigator.
Apart from the attitude scale, no d.aLa concernlng

ro'l i qJri I i J-r¡ ô-,ã r¡1r-l iÄi .'|. rr DTa aVailable, impOSing COnSid_ef-VJLL VJ

abr e restrictions on general.lzat ions to be d-rawn from

ihe f ind.inr{s.

given below. Chapter II presents a revie¡¡ of literaLure
rel-ated to the problem. Information about the sample,

selection and description, evaluaNive instruments and

experimenta.L procedures is founrl in Chapter III.
Chap-ber fV contains the presen'iation of data and-

statlstical treatnenb of daia. Chapter V presents ihe

f ind-ings anl r-ì,on{l !-ì-tsions

The remainder of the thesis fol-lows the format

Organization of the Thesis



The purpose of this chapter is to summarize atrail--

able research related- to team learning. Most of the

literature, it is noted, has been written d-uring the last

ten years " The E,lucaf ion Index lists team learning f or

the f irst time in its f96+-65 ed-ition ' There is '¡rid-e

variance in stud-ies regard-ing procedure, leve1 of students,

variables control-leC, artd specif ic criteria tesfed., There

1s also oonsid-erable variance in the a¡lount of statistical-

evi,lence available to subsiautiaie the man¡r statements

mad.e wiih respect to team learning. But some of ihese

innovations, and their by-products, have a bearing on

1.his str:,lv in that they indlcafe interactions between

va:r'ious types of sbud-ents " Further, learning imp¡ovement

has been tþe objective of al-I investigators"

Articles of a descriptive nature have appeared in

various educational publ-ications d-escribing pairing of

sbud-ents or team learning" A number of studies ìrave been

rl nnc ô^mrrâ -of nr¡ f.a¡m 'l c¡rni ncr rrl'ì th 'ì ntJ i vi dllel l ea.rni ng - hllt
--.-f -"- *-.t3 IJVAII Lço.L lllr¡O ' IUUør rvøL rr¿rrÕ 

' 
vqw

a scarcity of stud-ies exists conparing homogeneous pairing

vri th heterop'eneo'Js pairing,

Pertinent lite:rature here will be reviewed- in

REVIEW OF LITEBATURE

CHAPTER ÏI



1n three

t.
2"

Learni-ng1,

arãe q r¡q'¡ol r¡.qL 9Ø¿ t ¡¡ølrv ¿./ .

), studies comparing homogeneous pairing witl:

heterogeneous Pairing"

T)osnri n'l-.i r¡e Articles+Èv+vv

¡laqnri rrl-i ¡¡o ar'l-i n'l aq ruçÐvtr lvv!vç q! v\ vrvut

qtr¡rl i aq nnmnâ-r.ì rrc" to.qm l aarn'l nq wr th i ndivid.falù u uuIço vvur_y.-Lf !rrÁ

These articles strongly suggest that pairing caïr

be a valuabl-e means of motivation within Nhe classroom'

They ind-icà-vê that team learning can be implemented in

variolrs ways. Statisiical- evidence is not included to

subsLantiate any of these statements, buL some of the

irrnovabions described have a bearing on this study in

tYtat they indicate interactions between various stu,lent-

types

In her articl-e'rPair bhe Bol-d with the Shy and. Get

Resu.ltsrr, I¡litter (f967 ) util-ized student pairing in

nusic, oral- English, science and crafts. Teaming fhe

t imid- wi-uh the aggress ive , according to ihe writer,

led to an ideal blending of talents, capital-izing on

the best in each partner, and- stimulating new interests

which might otherwise never have been d.evel-oped-.

fn another stud.y, Robblns and Hallock (1966)

10
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teamed. first-grad-ers with sixth-graders in an effort to

overcome language difficulties of the first-grad-ers.

The sixth-graders adopted the role of teacher. The

results of bhis innovabion includ.ed improvement in
J

lead.ership skills, lnd-ependence, and- self -initiated

learning.

sirnilar conchsions were d.rawn by Graffan (L964) ,

who stated- that the experlences anrl- testimony of six

hundred- stud.ents, f if ty el-ernentary teachers and- principals

and- six consultants ind-icated- tlwL team learling could

sbimulate intlivid-ua-]- moilvatioir and class morale for

better and- faster learning. The alphabetl-cal- methocl of

team sel-ection was used-, but Graf f am suggested- Elwt in

other situations hcnogeneous grouping rnight be desirable '

He stated, furiher, that wiüh the increasing conplexity

and- inter,lependence of our society and- 'bhe rapil inulti-

plication of knowledge, befter techniques of learning

and. teaching are required- to produce citizens capable

of meeting the demand-s of present d-rry living' Team

learning, he said-, "is designed- to accomplish these ends'

anrl_ consequ.ently, it is app::opriate for bhe needs anfl

trend,s of our times .rl

Stootts (L966) observabions cornplement Graf fanf s



findings. Accord.ing to Stoot, greal strength of

motivation 1s requlred- for students to work alone at

computers. ch1ld-ren paired- learned equally well in

appreciably shorter tiine tha.n children vrorking a1one.

Group learning, according to Stoot, freqrrently reinforces

rrnrlcrstanrJinq since à cl.ear understand-ing of a concept
uIIqv

is need_ed- before a student can explain it to the other

member of a Pairo

The objectives in

of variation in method-s

'ìmnrnr¡cment of learningrluyr v

some measure of success

Team Learning compared- with Ind-ividual Learning

Avaitable sources reveal L]¡aL, although consid-erable

investigation has been carried- ofi¡ a va'r|ance of f ind-ings

is evid-ent with respect to the effectiveness of paired

learning. The majority of studies have been aimed- at

d-etermining the effectiveness of an ind-ividual working

alone as compared. to the effectiveness of an ind-ividual

working as a. member of a team " Most of the stud-ies

were conducted- with either programmed- learning or rote

learning, The stud_ies revie¡¡ed here present some

evid_ence Lb.at paired- learning may be al least as effective

as ind-ividual learning.

t2

the artLcles reviewed, in sPite

, reflect à common end---the

. Further, all writers report

as a result of the team aPProach '
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Durrell(1959),theauthoroftheteamlearning
plan tested in the Ded-han Project, has d-one a substantial

amount of research comparlng the effects of paired.

learning versus ind-ivid.ual learnlng¡ 8ei-ÌeÍ411y using

homogeneous pairing. He d-rew the following general-

iza|tons af|er observations of forty-seven fourth,

f ifth, and sixth gra,J-e pupils in mathematics and- spelling

progrâms:

1. Slow l-earners benef ited- more from pairing than

frnm r^7aì?.Li ncr :.^l i --i -i--^-'l T.'ILILI I V Iu LÀaJJ"Y I

2. Independ-ent work of self -d-irecting teams

allowed- the teacher more time with teams LlwL need-ed-

help 
"

3" Pupils in pairs carried on a great deal- of

discussion, ofben making corrections on their owll¡

tlrorcl-rr¡ allowinø tho teae.her a'lditional time forUIIÇa ç uJ a'LLV vv f rfÓ

rend-ering ind-ivid-ual ass istance .

4, Nolse level 1n the classroom increased", but

stud-ents were not bothered- by it.

5, Pupil response and- individual practice in

oral- activities increased- 
"

6, Student attitud-es toward- school improved- '

(tfris, however, was not substantiated. by any statistical

d-ata " )
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7, Studenis l-ikedthe idea of working together'

I^lith reference to the DeCham Proiect, Durrell and-

Palos (t960) noted tTøL even with uniform assignments

required of entire classes, stud-y teams permitted- the

use of clifferent l-evels of sl,rrdy guirles and offered

richer oppori;unities for indiviCual recall and reaction

to material rrsed-. Further, it proviCed- grealer security
i n I earni n¡¡. esneo.i al 'l v when nno-ì I s e.ìreeked their lçnol.v-rrr !ç3! r¡rrr¿i t urryuvLl¡LLJ IrvÌ'LLv

led-ge with eacìr ofher. Team work, they saif, rrobviously

provid:sr e:rperiences in social and- group responsibility,tt

Scme disad-vanlaxes a-l-so becane evident " Hard- '¡¡orlçers rlid-

mosi of the worlt and- Iaggards diC as little as possible,

Certaj.n children provided disfractions which might lower

working discipline . Diff erences of opinion cor-:-ld leac1

bo quarrels, and finally, the burden on the ieacher of
l¡a,:nirrc" .hr.rnrr gf the C]-aSS anå in maLefLal pfeparatiOn

Ì^râs mireh srea.f.er - Thev arJviSed- mod-efation in the use Ofiur4vlr t-rvØ LL\¿J

paireri. learning, but aCrled. 'E]naf, pupil preference for

tea,n activities r\ias great enough fo ,nar-rant a iniider use

of stu,1y teans in classroom ins bruction.

Drrrrel-l and Scribner' (I959) , again assessing the

D,ed.ham Pro ject, conclì-url=d that iudging by teacher

acceptance of the program and achievemeni results, the

'l-oor¡ "l oqr.n'ì n':r program was d"ef initely woz'thwhile. This
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statement was unanimously end-orsed. by the school committee,

Experlments lnvolving programmed- learning were con-

rlrrr,.torl trw Ðie.l4 Q963) and- by Dlck and Seguin (1963) tosuvuvq eJ \&/v/t !4Lt*

d-etermine the effect of paired- learnlng on ind-ivid-uæl

stud-ents. Based- orr a second- year contemporary algebra

program, stud-ents 'were rand.omly palred-. The performance

nf nei red sj ,r:dents wes e.om¡ared wi th Ll¡aL of students whoyØ!r vs

worked- alone , An attitude scale ¡ constructed. by Hartmann

(L957) using Guttman scaling techniques, was ad-ministered-

at the conclusion of the program to d-etermine any

possible changes of attitude toward- school or program.

Dick drew the following generalizations from his experiment:

1" Paired- stud-ents retained- a signif icantly greater

amount of material stud-ied- than d-id. ind-ividuals who

worked alone

2. Paired- stud-ents took signlf icanLl-y longer to

complete programmed- learning units than the individ-ua1

student working alone --an alreràge of 3 ,7 minutes per

unit longer. Dlck conclud.ed f rom these f 1nd-ings that

the extra time üias spent in discussions between members

of palrs, and- this resulted in superior re-tention"

3. Working in pairs provid.ed- relief f rom the

bored-om often associated- with programmed- learning.

4 , No signif:-canL change in attitude was observed-.
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The evld_ence presented by Dlck ls not concluslve

since he was prepared. to accept a signlflcance level of

-O? when testincr dìffe¡eneeS between fetenÙlOn SCofes OfoV I YvIIçIl vvu urfró

members of pairs and- of ind.1v1d-ua1s" In ad.dltlon, he dld.

not aecount for an attrltion of twenty percent of hLs

sample between test and. retest " This may well have con-

found-ed the findings slnce he d-ld- not compare the lost

cases with the remaining Sample on any var|able. Howevero

his stud.y strongly suggested- that team learnlng had

beneficial results on the stud-ents involved- " ft sub-

stantlated the f ind.lngs of earlier stud-les 
"

The stud-y by Dick and. Seguin (L96)) attempted- to

ascertain the effects of personality-pairing on the per-

formance of freshman stud.ents \n a programmed. English

gra;mmar course. Fifty-six stud.ents were ranked and'

paired- on fhe basis of Bernreuterrs Personality Invåntory"

The results of this experiment ind.icated- no signiflcant

d-lfferences on the criterion measures between similar and.

d.issimilar groups ,

Austwick (1965) ' in a trigonometry program with

second_ yeaT forms, used. twenty subjects as a control,

twenty-six subjects paired- rand-omly, and- twenty-four

subjects paired homogeneously. He reported- no s1g-

nificant d-ifferences in gain scores from a pretest to a



post-test. It was noted- t|¡at girls took less time than

boys in both treatments 
"

A stud-y by Myers, Travers, and, Sanf ord- (f965)

examlned the effect of reinforcement of verbal learnlng

by pupil pairs and by pupils worklng alone with a self-

instructional task" They used- Igz stud-ents at the fourth,

fifth, and sixth grade 1eve1s. The task was the memo-

rLzation of sixty German words and. their English equiv-

alents. Eff iciency of 1earn1ng, d-ef ined. as the amount of -.--

learning per unit of time r wâs greater for stud-ents

working alone, This conclusion was substantlated- by

another stud-y (Myers and Travers' 1966) .

Other stud-ies have focussed- attention on various

phases of tea-m learning as opposed- to ind-ivid-ual learning

to d.etermine the ef f ect of pairing on the individ-ual " r:- ,

McHugh (1959) used f ifth and- sixth grad-e stud-ents ' He

stated- that:

I . Sixth grad-e stud-ents with an f .Q " of l-20 or

,.r1¡ê.r imnz.nr¡c6 si sni f i e.a.nt1r¡ i n so.i cne.e and litefatUfe .(Jvçf, lluurvv9u ultarrrf

2, Fifth grad.e stud.ents with I 'Q.s from 95 to 119

gained in social stud.ies, literature, and- science

). Stud-ents with I "Q.s below 96 neither gained-

nor l-ost as a result of the paired. learning program.

A stud-y by Harms (L966) points toward- more effect-

I7



iveness and- greater ind"epend.ence of the paired- learners .

He observed_ that stud-ents in Engllsh liked- working to-

gether, and t]6a| nineteen out of twenty pairs finished

the assigned task without teacher interference or

assis Lance. No comparisons with a control group were

reported- c

Experimenting with a team learning approach in

freshman English, Greenbaum and Schmerl G967) were f at

from satisfied- with the results of their experience.

Lack of equipment and- shortage of time prod"uced- frus-

Lralions. Evaluation of stud-ents was a problem. The

experimenters -were not able to ascertain whether the

course would- have any lasting va}ue. In spite of these

d.ifficultles, Greenbaum and schmerl stated. that the

method- seemed, ,'à signif icant and useful d.eparture f rom

ma;ny of the present approaches to the course"lr

Maurer (1967, Lg6B), principal of a Junior-Senior

high school, reported on the reacLions of his teachers anö'

thelr students to team 1earnlng. Generally homogeneous

pairing was used-. The following ad-vantages of team

learning were listed:

1. It hetped- to ind"ivid-uall'ze instructioÏI,

) , It encouraged. stud-ent involvement and-

participation 
"

]R
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increased- student crea-tivlty.-'---

enabled. teachers to get to know stud-ents

-r t nr-nrri d ori relief f ro¡l monotony ,fU Ìr!vv

Disclpline problems were red-uced- to a minimum'

Teachers worked- more creatively "

No extra d-emands were mad-e upon the ad-minis-

The course1^ras teacher-designed- and- pupil-centred-.

Disad-vantages of the method- includ-ed-:

1. Team learning classes were much noisler than

conventional clasSes. (However, teachers insisted- tløt

the nolse T^Ias easy to l.ive with")

2. Extra demand-s were mad-e upon the teachers .

They had- io stay ahead- of the top team.

3. Team learning Ln a school with a sizeabl-e

lo

mi nnri l-r¡ crz¡r'rrr mi c"ht o.-ne'..t.e D nroTl'l em i n terms of pairing 
"J-tIII.IV-LIUJ ó1vuy urÓ1fv vLvqvv * y-

Maurer mentioned. Negroes and" Caucasians as a possibility,

but thls could apply Lo any other groups as wel1.

Maurerrs teachers used- team learning for mathematics'

social stud-ies, English, general science, biol-ogy, and-

some reading classes. Grades etght to twelve were included-

in the program. Of a i-otai_ enrolment of 700, approximately

600 were invol-ved- in at least one team learning class per



day, and. 350 stud_ents were involved- in al least two

tean learning classes per d"ay. The number of teachers

in.¡ol-ved in team learning increased- from seven to nine-

teen af ter 'uhe f irst Year '

Fry (1963),. in spite of the ad-vantages he acknoiv-

led-ged , hel-d cerf;ain rese tva'ions regard-ing stud-ent palrs ,

He listed- 'bhe chlef aclvantages âs heightened ilof ivation,

increaseC pa-rticipabion by the shy stuclent , and decrease d-

evaluaiion time . Howe-rer, f ime r.{as wasted- ad- justing

pairs, and the possibility existed- ELøt a good- sLud-ent

paired_ with a poof. stu,lent night be penaLrzed- by this

a'rr:a:ir1ggnenì- , Consecluentl¿ he arlviseC restraint in the

a'loption of the paired- struc|ure .

ft ,¡ould- appear, on the basis of these sbudies, thab

Lean learuing has a numl¡er of aCvantages over individ-ual

learning. stud-ent invofvement seems to be increased'

interest heightene,C, an,1 results generally favor team

lear.ning " Evid.ence pjresented by investigators relating

to |-eam l.earning as opposed. to individual- lear:ning tend-s

to be Positive.
Honogeneg]lg Palring Compared. with Hete:rogeneous Pairing

ParLlcrrlar.ly åpplicable to tii" investigation are the

siudies on homogeneous versus heterogeneous pairing.

Sar.^/iris (L966) worked with twenty-eight individ.uals,

. ;. :i I

F,I,"', ,

20
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fourteen homogeneous pairs, and- fourteen heterogeneous

pairs, all thlrteen year-olds, onl a linear geometry

program. He reported. that homogeneous pairs took less

time to finlsh a task than d-id heterogeneous pairs.

There was insufflcient d-aLa to generalize as to the

effectiveness in terms of test results. Sawiris stated-

that tasks d.esigned. for individ.ual use tended. to hid-e the

effectlveness of the group. The short duration of the

experlment, terminated- before bored-om set in, obscured-

the motivationa1 effect of group learning.

A f ind_ing of importance was that of Amaria, Biran,

and Leith (I966) . They experimented- with primary child-ren

using a programmed- course on levers. Their study ind-icated.

Lh,at the poorer members of heterogeneous pairs gained

significantly more from their program than d-id- simllar

stud-ents in homogeneous Pairs .

An experiment in miniature was cond.ucted by Ha?t1ey

and. Cook (196?) , They attempted to d-etermine the effect

of pairing an ind-ivid-ual of hish ability with an lnd-ivid-ual

of low ability, also a high ability stud-ent with another

high ability stud.ent, and a 1ow ability stud-ent with

another low ability stud-e¡t. They stated that there was

no reason to believe linat a low ability stud.ent of a high-

low pair benefitted parLicularly, or that a high ability
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atud-ent of a high-low pair suffered as a res,ylt of the

pairing. The subjects were twelve to fourteen years

old-. They used a machine-presented. branching program

in mathematics. The smal1 sample size, hovuever, (in

some cases as low as four subjects) limits seriously

any generalizai-ions that can be drawn from this

investigation,

Table 2¿0I summarizes

referred. to earlier in this

Summary of the Review of Literature

A brief survey of literature pertlnent to this
str:dr¡ hns Ì¡eon nr.csevrtprì - Scrrcrel nni nts nf narti e.rrl ¿¡u vuu./ Iløu vuulr ylvuualUvu c vv vvrØ! l/v¡rrvv ylj¿ vrv4¿

ì r¡tor,-qJ: êmê1â0ê:

1" Findings ind.icate LhaL ind-ivid.uals '¡rorking in
pa1rs, except where the task is rote learning, function

aL l-east as well- as ind-ividuals workinq alone 
"

the results of the studies

study.

2 " Pairing appeârs to offer advantages in terms

of motivation, teacher time mad-e avaîl-able, learning
aff i oiamatrvrrfv4vfrv.r.

). fnconclusive f ind-ings àTe in evid-ence with

respect to a comparison of the effectiveness of homo-

geneous pairing with heterogeneous pairing " "
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The purpose of the present chapter 1s to outllne

the d es isn of tha strrd v i nelud-ing a d-escripiion of the
vI¡v uv u rÕr¡ vt vtfv v v 44cl

sample, proce,àure of d-ata collection, and proposed.

method-s of d-aLa analYsls.

The stud_y was d-esigned- to d-etermine the effect of

d.ifferential pairlng of stud-ents in Grade ten Tntrod-uctory

Phvsi eal Sei ence.! L!.t e

Experimenial Setting

I'he Scnoor_- 
;r." "o¡¡ects for the experinental treatment were

Grad_e ten stu.àents in vincent Massey colleglate, one

of two senlor high schools in Fort Garry School Division

Number 5, Fort Garty is a suburb of WinniPeg' Manitoba.

The col1eg1ate, offerlng courses 1n Grades ten, eleVeno

and- trnrelve, has a total population of 9]-8 stud-ents.

Three hund.red. ihirty-one stud-ents aTe enrolled- in Grade

ten, of whom 245 are in the University Entr¿-nce program.

No attempt was made to obtain objective data

regard-ing socio-econonic leveIs repllesented. by the

sample âs this was not one of the d-ependent variables to

be investigated. However, a subjective assessnent Shows

CHAPTEB IÏÏ

DESIGN OF THE STUDY



evid-errceofalllevelsofthesoclo-economicstra:va
represented in the school system ' There is further

evidence Lb.at the communlty favours the mid'd-Ie and'

upper-mid-d-1e sLral,a" stud-ent lnformation forms ind-icated-

th;t parental occupations e:Te pred-ornlnantly professional

and-semi-professional'Attend.anceaLparent-teachers

meetings, hone and- school neetings ' as wel]- as school

dramas, exhiblts, and- festivals, would ind-icate Llnat

school activities are well supported by the taxpayers '

Couree DescrlPt:i-gg_-;;= 
from physicat science stud-y committee and-

Chemicai Ed-ucation Material Stud-y -r,eachers in¿icate¿

that an understanding of basic scientlfic skills and-

the nature of experimental physical science should- be

acquired- by stud-ents prior to enro--l-ment 1n these courses "

Based- on these reports, the progranr iloI¡r called-

Introd.uctory PhysLcaI Sciencer wâs d.eveloped and written

by the IPS Group of Ed-ucational Services Incorporated- "

The first version of the program was used- in I96J and-

¡964. Feedback from teachers invol-ved. in teaching the

course resulted- in two major revisions. The present

course is a product of the initial d-raft and- ensuing

revisions '

¿)
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The program r^Ias pilotted- in Manitoba in 1966,

cond.ucted- on a voluntary basis in 1967, and- d-esignated.

the official science course for all Grad.e ten students

enrolled- in the University Entra:nce program tn l-968.

The course is d.esigned- to furnish stud-ents wit,r a

background- for further stud-y in other science courses 
'

such as physics, chemistry, and- biology" The theme of

the cou.rse is the d"evelopment of the atomic mod-el of

matter . Stud-ent experimeni-ation and- group d-lscussions

constitute the major portion of school work. Although

ô €,.-l -l r¡ onrri n11p¡l 1e'lroratory iS An ASSet, the COUfSe mAya. L 2-J-J-J çL¿l-tr}J}Jçq Latrv!qvvL¿

be cond-ucted- in a classroom containing regular flat-

topped- d-esks and- one s1nk. Accord-ing to a slLrvey con-

d-ucted- by the authors of the program, the course carl'

and- d-oes serve needs of stud.ents with a wid"e range in

background- and ability.

Content of the first three units of the course

r^ras covered- d-uring the present investigation. The first

unit serves aS arl lntrod-uction to the whole course . One

experiment--the d-istillation of wood---provid-es the basls

for rliscussion of experimenLal procedures, compositlon

of matter, and cou-rse objectives ' Here the student 1s

introd-uced- to the laboratory and- the apparatus.

Measurement of matter is the main topic in the
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Second. unlt. Units of measurement ' processes involVed

in measuïement, ad-vantages of mass oyer volume àTe SOme

of the ld-eas d"iscussed.

Unlt three d-eals with cltaracteristic properties. Density,

.thermal expansion, elasticity, freezr,ng and- bolling

nnivrts â-y'e includ.ed- in the section" Gases, liquid-s, and-
l/v ¿úr vu

solid-s are examined. "

Course

Class proced-ures for the experimental group d-id

not Í2;Ty from L|6at accorded- the regular classes. Broad.ly'

the program cou.ld_ be dlvid-ed- into the f ollowing àTeas z

1. Discussion of concepts and- principles from the

J- ^ ì,1-t/UrL t/

2, Pre-labotatorY d.iscussions

3. LaboratorY work

4. Post-labo:ratory d-iscurssions

5. Home, Desk, and Laboratory questions

6, Related- activities

Each of these items w111 be d-ealt with brief 1y.

Ðiqggssioir of go-4ee-p!s and pr-lnglp.Le-l @ the text

Many portions of the text aTe of a d-escriptive or faci'wala

nature. Some sections were treated- as read-lng assignments,

Many concepts were d-iscussed- in class because of special

significance with respect to related. principles ' Frequent

Ifçatment.
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opportunity was given stud-ents to contribute information'

ask questions, 01. share experiences ' The lecture rnethod'

wasemployedonlyrarely"Generally,theroleofthe
teacher was tløL of d.iscussion lead-er or consultant"

Pre-labolatoryd.isgLrsjiQ¡q.Themainaimsofthe

n""-r"*Jo"y d-iscussions were to ensure that stud-ents

were farlillar with the proced-ures requlred to caTry otl

Jl¡e evneriment, and Lløl the objectlves of the experiment
vIIv vr!Èv!

were d-ef ined-. If special techniques were required, these

.were noted- . saf ety precautions were emphas izeð", method-s

of recording d-ata were d-iscussed, and, questions regard-1ng

any part of the experiment inrere ansitered '

l,a¡eælqryESIE.Thlsphaseinclud-ed-d-istribution

of materlals, setting up apparatus, and- the experimental

nr¡rncd,rr.ês - The stUd-ents performed- the eXperiment in
P-Lvvuq4¡vv ¡

pairs, and record-ed- the required- daLa. The teacher

engaged-inassistingstudentsbyansrteringquestions'
asking questions, making suggestions, locating supplies '

etc . After all pairs completed- the experiment ' the

results were record-ed- on the blackboard-. This provided-

the basis for the post-laboratory dlscussion'

Post-1-eþprator,y, gfg.ggågj-gnç . The procedures 
'

results ¡ àTrd problems related- fo the experiment were

d-iscussed-. Results were examined- for trends and possible
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generallzations to be drawn fror:r the experiment. Sample

d,aLa for an experiment involving elasticlty of gases are

given in Append-ix A,

Ho_lne, ÐeFk, Ag! _L_AbglAtpg Plg.Þ]ç-ms . Each unit

conclud-ed- wlth a series of problems. After each

experiment a number of pro"olems were assigned. These

probl-ems were d-esigned- to broad.en the understand.ing and-

the snônÊ nf seneraliz,a.l.ions d-erived- frOm the eXperiment,r) e¿rv r

as well as -t o provide ad-d.itional appl-ication cf skil]s

such as reading graphs, applying formulae, and- calculating

results. The problens might also suggest further

actt vities whioh could- be carried- o'rrt perhaps outsid-e the

classroom. The partners ivorked together at these

nr-nhl cms nrpo.ed tng' ful I -cl aSs d-iscUssicnS .
-È/r v,J4uu¡u -È/r vvvq¿rr¡- f q!4

Eglat-.={ ,Z!r_y_i_!_fC_E. These activities rvill be

man{-i nncrì nn'l r¡ q i rno J-lnor¡ qro qc-l f-ovnl ane torr¡ - TheUçIIUMIçq UfIJJ rraluv urlvJ Ørv vr\¡'LàLtq

basic procedures have been outl-ined- above, but many

activities do not fall into speclfic categories. These

inclrrd-e f 1eld- trips, f ilms, laboratory tes bs f or f un'

reports from stuåents ol1 experimenis conducted- at hone '

discussion of newspaper items, ar'Ld experiments suggested-

by Home, D,esk, and- Laboratory problems. Review sheets'

in pr:eparation f or written examinalions, were hand-ed- out

(See Append"ix B for samp'ls review sheet.) 0n several



occasions time was allocated. for students

experiments of their own choosing.

The L?tnple.

The total Grad.e ten populatlon consisted, of 33I
strrdents, This populaiion was d-1v1d.ed. into iwo grou_ps

on the basis of course selection. Eighty-Six were

enro_l-1ed in the General or Commercia'l oourse, âh.d 245

'T¡rere enrolled in a University Entrànc? pÏcgran. The

University Entrance group T^ras sub-divid-ed. into classes

on the basis of selection of opfions, such as French,

American History, and- fndusbr.ial Aris and- Home Economics.

These classes irere rand-only assigned- io classroons, and-

to f eachers . Two teache:r's were involved- in teachine the

fPS course, oir3 assigneC bo bhree classes, and the other

to f our classes . Each teacher selecied- two classes a'ú

random to constitute the experimenLal- group.

The original sample consisted of 138 subjects.

tv perform

3o

One stud-ent transferred- to another classrom, two stuclents

T¡Iere l-eft without a partner d-ue to an oCd number of

stud.ents in the classroon, leaving a toba-l sample of L35

^--L: ^ ^ -L^ 
^ 

a _ùuuJrruu>. rlrl had, chosen French as an option, and- 86

fnd-ustrial Arts and. Home Econollics. There were eighty-
seven girls and" forty-eighb boys.



Method of PairinE

The method of pairing the students 1n the experiment-

a'l group varied- slightly in d.esign from the one used by

Hartley and Cook (f96?) . Initially, the stud.ents in each

of the four classes were stratifiec on the basis of sex.

Each group lvas ranked- from high to low on the basls of
scores achieved on the Kuhlmann-Anåerson Test (porm H) .

The subj=cts scoring above the med_ian (for each class
a.nd sex) vÍere d-esignated as high (H) ; those scoring below

the med-ian were designated as low (L) . The highest
ranking subject of the i{ group was palrec i¡rith the highest
ranking subject of the L group to forn an HL pair. The

second- and third- highest ranking stud-ents from the H group
qmå #l¡,: Ï æ¡¡rrn na i -^¡Õ--up were paired_ to form HH and_ LL pairs

respectively. This proceCure uras f ollowed_ -¡ith the

remaining su.bjects as shcwn schematicall¡r in Figure I" _

The criterion test for ability was the Kuhlmann-

And-erson Test (Form H) . The pairing was orr a permanent

basis for the d.uration of the experiment unless critical
p:roblerns arose r¡rhich maCe it ad.visa-ble to adjust r-he

grouping. The siudents were encouraged to work together

nct only during the actuaT- oxperiment, but also with
all- other IPS tasks ,

3t



B.OJS-
Rank

T,

---t I .
ni1 \"

IJ

rtrf ( )
rì

7,

:'

10'
-- r],llrlr\r ^L¿

II
,1,UTT f *
L)
!o

:

1I

H'ì CÎ n

HL

HL

Figure I
Sohenatic Eepresentation of Pairing l"letho'1

Tabf e l: Ol presents bhe r:ànge of I 'Q' scores of
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H.vpg.!bç-rç-r !.g Þç. rq-E-!.ç-{'

The object of this investigation

the d.ifferential effects of pairing on

nathematical achievernent and a-utitud-e

The null hypobheses to l¡e bested-

as f ollotvs :

]-.Therearenod-j.fferencesinmeanScoresbetiteen

high a:i:llity subjects of the HII group :'rnd high ability

subjects of the HL g{ouP.

2. There are 1lo '1ifferences in nean scores befween

low abiÌì-ty subjects of bhe LL grcup and lorv ability

subjects of the HL group '

E¿p.q.!Ie-tç s- 3ç]-alq*- !o- A,c-q-!r¡-s-¡t io-n Q q o*rgå

-r\]as to comp,are

scientific and-

changes .

can be sta'r,ed-

t{¿po-!!tç-q--e,q. B+g[e-'{ t Q- Be !.ç¡ti.ql1

1" TheL:e are no tlif ferences in

high a.bility subjects of the HH group

subjects of the HL grouP '

))

2, There ejre no differences in mean scores between

1o¡r arcillty subjects of ihe LL group and low ability

subjecis of the I{L grouP

Hy-Pe!,h-e9--e-9- Ee-lat-g.'1- !-? thç 4p-p-1Lç-?'Úicn of Soientif ic
esrs.e.-p.!-s-- .z+q- fiu,in-¿õäf¡q-¿l, q-Eill--s- --- --

l. There are i'Lo differ"errces in tnean scores bebween

high a.bility subjeots of the HH group and" high ability

su.bjects of bhe: HL grouP 
,

'/' ,'
i..,#f ,:"

Qna¡aqU UV J. V L'

mean scores bett¡een

and- high ar¡ility
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? , The::e aTe no diff erences in mean scores l:efween

1ol¡ ability subjects of the LL group and- 1ow ability

subjecbs of the HL group '

E¿p-a-Lbç.s--e-9- E-e-l-A bed tq AtLlfLIlç-s

1, There ejTe f.Lo d-if ferences in changes of abtitud-es

bebwe:n high ability subjects of the HH grcup and high

ability su.bjects of ihe HL group

2, There aTe no differences in changes in attitud.es

bei;ween lot,¡ abitity subjects of the LL group and- low

ehi I i tr¡ sr:hìects of the HL g:roup,

D z-te Ç-ql-Ll--c-!. t=.gil I qagi¿qrqq

Aþfl]-!v- T.eq-!.ing- ' The Kuhlmann-Anderson Test 
'

ser¡enth e,1ition, Fortn H, lìIas selected as the crite-rion

measure of learning abil-ity in this sburly. The test

corlsists r¡f eighty-two verbal- and eighty-fou:r' quantitative

i'bems . Adninisirabion requiles apt)¿'oximabe,"ì-y fo::by-five

minutes (t'',ve nty-ihree rninutes actual vrorking t j-me) .

Devia'i;ion LQ.s aTe usecl- for bhis form. The nean of these

LQ.s is lOO anC the starrdard d-eviation is L6,

A numbe-i: of cotnparisons have indlcated- va-r-idity

coeff icients ranging from +.59 to -r.92. The Lotal score

of the Kuhl.mann-And.erson Forin H correla.bed wlth Sequential

Tesis for Ed.ucabio¡el- Progress, Forn 2A, and- f inal- academic

grades at + ,79 a.nð' -r ,59 re spectively (And-erson, L96)) ,

". 
.;i;.i

'¡:.; l':
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Various reliability stud-ies have shown the Kuh}nal1n-

And.erson Test to be a hlghly reliable instrument.

Successive administrations of the Kuhlmarrn'-And-erson Tes'b,

Form H, to a group in Gra,1e nine and- in Grad-e el-e'ven

yielded. a +.86 correla-tion between the two sets of f .Q.s,

The correlai;ion beiween Gra,le ten and Grad-e el-er¡en LQ,s

l^ras + ,92 (And-erson, L963) ,

Apart from the -cef-aLir¡ely high validity and

reliabii ity coeff icienis, the i(u-hlmann-And.e¡son Test 
'

For¡r H, r¡ias sel-ected f or this stud-y because bo'bh verbal-

¡nrl onn-nt.,i tai-.ive itelùs are itsed- to Ìileasur3 a.cademic\1q.J':'

potential . IL inias fel-u that al1 excessiveJ-y verbal

inielligence tesf v¡oul,L not be appropriai;e in a stucly

d_ealing nith scieniif ic and- inabhe'na.Lr cal- coilcepts .

To rleterrnine bhe va1 idity oÎ the hypotheses 
'

measuring inélrume¡ts were designed by the invesbigator''

The tests inc--l-uded" instruments clesigned to measLlre

acquisition, rer!ention, and- application, of knowl edge and-

concepts, ,.nð, an attitud-e e-¡aluation scale'

were

]. Vrra o

I(-tUòU

Ar.cl rliSitiOif T¡stìn.q. Tesfc n'1 1rnnr,rlo,lqe aCqUifectlz:l.u_+rj:.. rvrJvu *J*o

adminisbe.red- af ter the completioir of e¿rch ofl the

uniié str-rd.ied. during the expei:imental period.

l-oql- e tl.lnêtT. : '- ^--^-'-J¡-- ^..1-lI frlJ-uJrrLLr¡r v r

Betçn!;_qn Tqsli_4g. One test, based

ii,ti;iì:r'i 
',"

on a-L L mate::ial
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covered-, Lltat is, the f irst three units, wâj.s ad-ministered-

aL the end" ofl the experiment ( See Append-ix D for the

test) . The purpose of 'bhe test was to d.eter¡aine hoir much

of the material studied during the entire ex,oerimental

perioC haÌ becn reta-ined-.

^n:r'li ^^!--ìôn "le=1;inf¡ - The ,:]-oqfee f¡ r.rhìah crrhio^tSnY:r.:_L_Ya::_JU-Il LÇù U!1I< . LL!¿ q?Arvv vv vviMll ÈUU._l UU

vrere able to app:l-y inforrnation and concepts was assesserl-

bJ' adminisbration of a l-aboral,ory test and a iuritten

report on ay\ 3x,Òeriment con,Cucted luring a cla;ss period.

The labora.tory test consisteC of f in,ling '"he density of a

1i-quid. This specif iì job .,ve.s selecte,l becairse (1) it
inr¡olved- necha-nical skif ls, such as deterinining mass anC

measuring vo.l-une, (2) cornputabional skills i{ere -requ.ired

to rleteraine deïLsity f rom the data collected, (3) the
.l:.qsk r¡t¡s s'ì mnl o ,.nnrr:rh tn .al -l ni'r r5rrêl r/ qrl-nioal- l-n on i¡,! vvv.Lr -..¡-Y

so,'ne ineesr"= ãf suc()eÍls , ye ü chal.lenging enougir to sus -
tain the inierest of the more capr:.ble s'bud-ents, and

/ l, \(4) enough d.ifferent samples could readily be prepaz.ed

to ensure Lhai no subject would be tempbed to ra'loptl

resul-ts f rom another persoi'r.

The studentrs worli was scored on the basis of

( 1) o L'gani zation, ( Z) tecìrniqrres , ()) independence ,

(4) recording, (5) results, and (6) clean-up operations

Thrc I abo'raio--v e.Ìrer-.k f or-n âÐ'oaìâì.s 'ì n Anltendix E.

t
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The written report was ba.sed. on ar1 ex;oÊ)rlment

cond-ucted by the whole cj-ass and inclu,1ed- data from each

sbation, cornments suggesied- by leading questions in the

te:<t, a labullai.icn of class z'esutts, and general izations
or conclusions based on a full-cl-ass d-iscussion o.fl the

experirnent. The l-aboraiory check form appea.ring in
Ap1:endix E i¿as useC 'bo scoue bhe written reÞor,rl .

A-U_l_l!_'¿Ée_ gl?.1??,t,tg¡1. The attitr_:.cle scale r;se<L was

d-esignec ¡'o neasure the sutc jectst abbitud-es toivarcl

(1) sci,ence , (Z) la.borai;ory, (T matheinatics, (¿l) teacher,
( 5) classrooÌn, and- (6) pariner' . The inves biga-bor was

inte:re sted in cl"eterrrlining whether Cif ferenti al nai r.i ng

af f ected the sub jec i;ts attitu,fe i,or,u¡-rr',1 any or. all of .bhe

itens nentrcireC above ,

Us ing Osgoi>Cr s Sernantic Dif f erentia_L Scale as a
mod-el, ef e¡¡en-bi.-pcla,: items lvere 'uvri'bten for each of ihe

six areas und-e:: consideration. A se\reLl-p()iirt Gutt;rna;r-L-

type scale for each item enabled the sr,rbject Lo lndicate
the d-^g:ree of f ee 1-ing l;oward each item. Positive antl

ntlgabive r:hrtice positions r,rere varied to avoid- a sr_:-l¡i,ectr s

checking e"lJ- ì-fems on either bhe posiiive or bhe negative

sici,: in rt:cl-ef 'co exp-i.ess general- app:,:oval or disrlpproval .

rtem seven ¡ias incl-rrded a.s a ri-is.bractor. A sample of the

atbitucle scal-e appearrs in Appenrllx F . Scoring of the

..t ,

, .ii:¡ì ,,
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atLitu,le scal e was clone as f ollolvs: scoÍes .cairgecL f rom

one to seven--corrple Lely negative i{as assigned a scolle

nf ônê - r..omn'l el.o'l rr rlr'ìiìi l.i rr4 a Scoï'e of SeVen. A mafkVI VJI'V 
' 

\JVIIL¡'L\¿ WVLJ

halfway betrveen the t'¡lo extremes r^Ias given a score of

fol.rr.

The aLLitud"e scale was aåministe::ed- to bhe sanple

and. i;o a grad-e tivelve cl-ass oi'r September fO, 1968, at

the besinnins nF i-ha a-zno-n1¡gi1f . The SCale T¡IaS ad_min_v:ie vuórrfrrrrrÕ vrru u^-ÈJtJ¿

isiereC to a rand-on sub-sangle and to the Brad-e twel-ve

clrass a r¡reek laLer in orCer io determine 'bhe i:eliability

o fl the s cal-e .

The experimenLaL period r,^ras concluded r¡ith a second-

arlrninisiration of bhe scale to 'bhe whole sainple in ord-er

i-,n ,¡êârììlr.ê 2'n'\r e.l'tiznses i n attitud-e in the f ive areas .qLLJ

Silrce Lhe suÞjects d-id. noi know the j r partne;:s a-\, the

beginirina Of l-lao ov-nori monf , the SCale On I Pa::bnef'Sl i/ias

not includ-ed in the firsb adninistrabion of the scale,

but was included- in the seco.nci. aC-mi-nistration to measure

ihe at,-bitud.e of ea::h su;rject tor¡ra-frl- hj-s ,o¿1.Í'ti1er. Change

of abtitucle, oÍ' course, coul-,1 not be neasured 1n this area.

I!-e-Þþr¿* e.-l A+al.y'q-lp-

To test the first six
rì-r-rìrisi tinn. rotonl-'inn - q"-rd-

.LVL.'|.L|'(jrru

of varia.nce design was u-sed

¡ i'1í. 
' 
r' 

'

1i,.r,' .f:.j

hr¡nnJ:hosoq r.ol qtorl
lLJ Y\¿ e r v

a-pplication, a 2 X

. The ind.ependent

Lo

) e'nqlrrqiq
4 qLL''LJ v ¿v

variaÌ¡1es
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employed- in the d.esign were sex and abillty Ievels. The

,05 level of signif rcance was set as bhe level- for

rejection or accepiance oí hypofheses.

To test the last two hypotheses rel-atecL to attiturl,e

chrnge, the t-test for correlated neasu:fes was used to

exanine the raeans of the d-ifference-Scores betv¡een the

tr¡o ad-ninistralions of the a-;titu.de scale. The ,05

level of significance was set as the l-evel for rejection

or â"cceptance of the ìrYPotheses .

-- SummarY

A randorn sâm01,3 of t'Lt'O sNrrtlents lvas d-ra-wn frcrr the

Vinceni llassey Ccllegj-aie g larle Len populatiol , Each

class rlias straiif ied on the 'bas is of sex and- total scores

achieved on the Kuhlmann-And-ei"sotr Test ' Forn H. A

d-escriptioit lf -r,he instrunent, as wel-l- as reasons f or

its selection, r¡Iâs given.

The subjects were desi.gnated- as either high ability

or low :zbility s'cud-ents. They were paired to form

homogeneou.s (In{ and. LL) and hetercgeneous (Hl,) pr:i.rs.

Three units of Infroduc'bory Physica-l- scie;rce were

s'bud-ied- ,J"uílng the experimental period. The coui'se and-

coilrse treatnent we:r'e described-. The topics ulci.ei" con-

sid-erafion lliere (1) tlatter', (2) meas'Jres of mabter,

and- (3) cttara-cleris bic properties .

. .-;tí- ','1

l"i'il''t '



Tes.bstod-etez.mineacquisition,retention,and-

application were a'Lministered'' An attitude scale was

ad-ministered at colnmencernent and- at the conclusion of

the e;<perimental- perio'1 j-n ord-er to aeasure subjectsr

attitu'd-e change toward- (1) science ' (2) mathenatics'

(3) classroolll, (4) teacher , ( 5) lai¡oratory ' attd

attitud-es 'bowa-ci parbners ' These instruments were

des cribed- .

The s.;-atistical treatments

lined- and hypotheses bo be tes bed

4o

in the s bud"Y were out-

_Lrs.teû.

: .it . 1..

¡'lÞ.Pt i



Before presenting the analysis, a -Teview of the

nrr.o.edrrrês i s OUtlined be.l-Of^,r 
"

Specif ic p'':ocedures I^Iere:

1. A,Sninistration of the Kuhlmann-Anderson Test, Form H,

to Grarle ten sailple, stratif ication by sex, and pairing

on the basis of this strabif icaLion. The f ollot¡¡ine

f ¡soïm:øì- ær,rr¡¡g f4t.tfê f] -oS ì X,naEed'.uLvau!trutlu órulaj/,f wu.LU u-ÐIé

a.) High aìritity stu.d.ent ofl a pair of high abillty

CHAPTER IV

ANALYSIS O}- THE J]ATA

b)

s îudenf s ( H oï' Hfl J

Higlr ability s-bud,-.nt of a pair consisting of a

higir ability student anrl a.ì-ow ability siu,Lent

(u.r{'Tfrl
\tI vi L\uJ

Low ability stuient of a pair consisiing of a

high ability sbu,lent and" a low ability s'bu,fent

(T ^+r r:r \\! vr LrÐJ

c)

C) Low ability stud.ent of a pz.ir of low ability

siurlents (L of LL)-

2 , Adninis i"raíion of At bitu'1e scale
)

), Acqilisition testing
¿1.. Appli.cation tes Ling

5, Retention testing

"'" ¡;il,i' ;'



6, Secontl ad"minisEration of Attitud-e scale to measure

aTTLtuOe Cnallge

7 , Examination of means in acquisition

a;oplicabion scores of treatment groups

trevrd.s in direction of d.if f erences .

B. Examination of meens of d-iff e::ence

trend-s in atLitu.de changes .

9. Tests fo:r d-if ferences between scores of H of HH and-

H of HL in acqu.isition, retention, application' and-

aLLitule changes

10. Tests f o:r d-iff erences between scores of L of HL and-

L of LL rn aoqi-risition, retention, applicabion , anð.

atti bu,l': cìranges .

11. Tests for Cifferences betiveen scores of H

H of HL i n p_a:rtner scores .

12, Tests f or rlif f e.rences between scores or' L

, retention, and

bo d-e termine

Ita.!a

L of LL rn Partner scores.

The. purpose of the present chapter is to presenr

lne analysis o]i Ehe data,

scores to deteriline

E xail inat ion

Tablá -Ii rOl to 4':

standard deviations of

acquisition, retention

respectively.

of Treatment .i'{eans

of HH ancl

0-ì sLlmn,al'ize comparaf ive ü3at1s

the treatment grouPs using

. qnd n nol i r..¡iron scoT'eSt ú1r\4

''..-¿!t:i 1 .r-' -:

of HL ancl

and



Table 4:01

SUI{}.{ARY OF ACQT]TSTTTO}tr SCORES FOR EACH TREATMEÌ{T
GROUP AND FOrì TOTAL S.A.IPLE

^,1ù.u

1\T

Total
S.c¡mn-l ¡

ltlt 2

1t o

l1r

Heterogeneous pa j-rs are f a-;¡orec1, although

dif f erences appeà: 'bo be ninimal . The low variability

in the L of HL treatment gror;p is ,^Torbhy of note.

TABLE t+ t 02

SU}{I.4AR:T OF B.E'IEI{TIOhT SCORB.S FOIì EACI] TBEATI4Ei\TT
GIìCUP ANIIi FrO¡l TOTAL SAI'IPLE

HofHH

+5.3

| /' -v

3R

HofHL LofHL

t+7 .+

1l- .0

2B

,,^ r'+¿.)

2B

ù ¡U ¡

IT

43

LV UAL
Somnl aY--'ja:i:--

LofLL

-t( a

)r?

l1\

4 ¿ ,\J

1t'<

lrr.Y¿

The means fo,r heterogeneous groLlps t Ð.ga-in, are

slightly highei' than the neaiT s f o:' homogeneous groups .

^-^ih +L.- *-r.,.iqt¡iT.i1-r¡ nÊ l;he L of HL grcups is coilsider._äó4Ill , UllrJ 'Va.L LavLLt vJ vI L

ably more limited ihan the va:riability of othe:: treatment

groups ,

HofHH

15 .9

t+ ,42

3B

HofHL
añ /

r t l¡
),L'+

)Q

L of HL

t\ f

¿ö

LofLL

ii,r;ír[

15 ,0

Lt' ,03

4r

:,a-l

;"
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- -----_F-a.qple. ---E. o- l -liE---E - sq -EL* - -I'' -p-l'*&-*J' - eLL! -
r B.o5 S 35 B.o4 ? '7r 8 'oo

SUMMARY OF APPLICAIION SCOIìES FOIì EACH

TREA'IT'{ENT GROUP AND FOB TOTAL SAMPLE

s.d. L./s -L,¿¿

I--- :3J------- 2:1----*Î3 ?'-E - '- jL-
Tire cif f erences 1n the means àTe slight, but tend-

to favor homogeneous groups ' The L of HL and- the L of LL

tend- to exhil¡ii consid.erabrly more variability than d-o the

tr,:atment grcitps inv-òl.¡ing high ability subiec'bs.

Table LprOU presenis means anð. sianCa:rd- d-evlations

for abtitude clifference scores on the tolal abtitud-e

scale for all treatment gror-lps ' To el-iminate negaiive

values, IOO llias ad-rled- ic e:¡-ch score ' Thus a score of 100

woul-d- ind-icate no dif f erence in attitude ' A score in

excess of lOO ivould indicabe "positive changelr' and a

score below lOO would- d-enote rrnegative cYtangett ,

TABI-E -l'r Oil

SU}{MARY O.'I ATTITUDE DIF¡-E3.JII\1CB SCORES FO!ì E/\CI{

TRI]AI¡ïEI{T GROI]P AND }.OIì ITOIAL SAMPLE

TABLE 4203

r .+g

4+

1'79 2.20

'L'o tar
öam'Pre H of HH E of HL -L-ql HL

-+

^,tù .'f, !

NT

98.+
2Q

I l5

Jt,ó
28 .5

3B

'..r"
iili$

98.7
)t) .7

zö

:'

96,1+

25.3
2B

LofLL
101.2

J-L.O
!+L



t+5

Table 4;04 indicates that al-l treatment groups

cl-uster around. a mean of 100 indicabing littl-e d.iffez'ence

in attitude differential- for total groups. It is noie-

worthy that the L of LL and H of HH shoru the least

difference as well- as fhe wid.esb variabillty"

Table 4rOJ incLicates d-escripbive sta;is'bics forr

scores relaled to a'Ltitude toward- oarLners for each

treatm:nt grorrp and- Lhe iobal sample. A score of 40

denotes rrind-ifferencerr ; o.,¡er 40, "positive feeling";
and under 40, rrnegative feelingr' .

TABLE LI.. O 5

SU}1I.{ABY O.A PARTNER ATTITUDE SCOIìES I,-OR EiiCH
TRE.AT}1Ei\TT GROUP AND POlì TOTAL SAIqPLE

Sam,ol-e H of

ò ¡Ll o

T\t

LV UAL

)1 ,.

tt o

t15

The means ai.e slightly in favor of the H of HH

and the L of HL groups. The H of HL sr-rbjects show

the l-ov¡esi scor:js with the greabes'b degree of vari-
o-t¡i 't i f r¡ fFì¡-a --^-i -'!ri 'r i +*, ¡r the H of HH sub j ects isúUL-LJ-tJJ r -LIIU Va!L'av..L LLUJ L

eÆnsiderably lolver ì,ir¿rn I,lnat o:1 obher groups,

Tables 4,r06 to 4t20 s'umna::ize the m'.rans and-

standard. cleviations of the treabmen'b groups and the
:

,-:,fiï. 
;:.,

ì¡:,, 11

Õ.oð

)ó

HH H of I{L

+9

"ri
.9

2B

LofHL

54 .7

IO .5

¿Õ

LofLL

51 .0

11 .1

41



tnL¡-ì s=,¡nl c us i nq i nd i v'ìdrral- items of the attitudeqv:flo

scal,e--science , laboraLory, mathenatics , teac'her, and-

classroom scores for both a,lmlnistrations of the scale

TABLE 4 t06

SUMI'{,{R]T OF INITIAL AND FINAL SCIEI{CE ATTITIJDE
SCORES FOR TOTAL SA]V]PLE

Init ial

Final

^A

The ineans indice.te no appreciable change in attiturle

toward science for the iotal sample.

TABLB 4t07

SUMYJARY OF ]NITIAL AND FINAI, SCIENCE ATTTTUDE
SCORES F'OR HIGI.I ABIt]TY SUtsJEC'IS

<La

tz,)

l, /¿.{,o

B ,42

9 .39

Ini t ial- 52

f'lnal t ¿

.lJ nf TlTf lT nt' ÌfT.11 V.L llfa rr u r !f!

X S.d-. N X S.d. N

The direction
æv^ììni næ ci nn¡ -l-l,ra
ó-L L-r|.1!urfrö r ùJLIUr= UIIÇ

Á.¡nr¡qqoÄ c-l i o'lrtl rr.q9vr u?-uv\¿ u_.+Õlrvrd/ t

remained- s1;a bicna-ry

the varlabil-ity in
snJ-¡q j:¡irJ,i al -l v whil-evØLtvL'*L'J

E.96 33

8.94 33

t1\

t15

of difference fa'uors homogeneous

Ìneân for the heterogeneous groups

while the mean for honogeïr.eous pai-rs

. Furbher it appears noterorthy thai
r.ãsnÕn¡ê fnr ihe H of HL incfeaSes

the mean sccre Cecreased.
t

53 .o 7 .27 28

5C ,6 l-L.2 28

.;".
.. -. l\

r':ll'ìij . t



TABLE 4:08

SUMMAHY OF TNTTIAT, AND FTNAL
SCORES !-OR LOI^/ ABILITY

Ini bial 52 .8 I .1
Final

The d-ata favo:'s homogeneous grouping where the

rnean remained- u.nchanged, while a slight decrease is

ind-icated f or hornogeneoris grou"oing. There is little

shif t in varia.bility f or either of l.he groups ,

TABLE 4¡09

SUMMART OF INI_TIAL AND ,.çTNAI, LABOIìA'IOIìY ATTITUDE
SCORES F'OR TO'IAL SAIIIPLE

("r ? oo
)L 'J ,/ ../

SCTENCE ATTTTUDE
SUBJECTS

LofLL

2B

2B

Initial 55=L

Final 52,J

5')

51

4Z

eä

8.2 4r

8.2 4r

Table 4t09 indica'be¡r considerable dec"r'ease 1n mean

soores f rom initi-al to f inal testing, The variabj.lity
from one tes bing to the next shoivs little change .

ò.u.

a q(
!.vJ

o ?,f,/.),/

ï:.',t''i,:)f i.,'

r 3<

L)t



TABLE

SUMMARY OF ]NITIAL AND
SCORES FOR HIGtl

HofHH

^ 

J/ 
.fnltial 55.t

Final 55 .6

x s.d..

The nean scores in Table 4 ¡ 10 sho'¡r l-ittle dif f erence

for eitirer homogeneous or heierogeneous pairs. The

marked- d.ecrease in variability forbhe H of HL on the

f inal- administration stands out.

TABLE -1.r 11

4: 10

FINA], I,ABORATORY ATTTTUDE
ABILTTY SUBJEI]TS

ax

).J

SUMll,{Rla 0F INfTIAL .qND }rINAi- LABOR:\TORY ATTfTUDE
SCOIìES FOIì LOI'/ AIIILITY SUBJECTS

HofHL

x

<Lr

lroa'ci

rnitial 5+ .B B.62 28

Final 52.4 5.5? 28

.0 12 .g 28

,1 B.r 28

s.r1 . N

-,-r. q rJ T\'i

LofHL

No sr-rbsLantlaf. chanae in scores is evidenf from

Tabl e 4: l-1 , The na::ker1 increase in va:ia-bllitv for the

L of LL group rLS interesting w?ren no change r^rhatsoever

in variability rvirs noted in Table 4:08 regarding attitude

to',vard soience.

LofLL

x s.d. N

55 ,z

5)-þ ,B

6.82 4L

B,2B 4I

'x,iiiirr ;



TABLE 4zL2

SUMTIARY OF TNIT]AL AND FINAL
SCORES FOR TOTAL

x

Initial

Final

Table +

the initial
r¡¡ith lowered

sess:ì-on ,

Irô 
^+O,Y

tIZ inrlicates an increase in scores from

to the f inal adminisEraLion of the scal-e

range of varial¡il-ity on the f inal test

T-{BLE 4'zl-3

MATHEMA'ITCS ATTITUDE
SAT'TPLE

s.d. N

SUMiUARY OF IIIITIAL AND FINAL I4ATH]MATICS ATTTTUÐE
SCORES FOR HIGH ABILITY SUBJE(]TS

T3

1t

n

ll

Initial

Final

49

rr ^ F rrrr TJ af TjIï..r1 o.t nn _--r: ur___-rg*_-.--_--__

49 ,7

<ôo

t15

heterogeneous pairs is ref lected in Tal¡le 4'tT3 . The

Sharp d-rop in vai:ie.bility irs i:eminiscent of the decrease

1n spread. sho;vn in Tal¡le 4:l-0. The H of Ull indicate

little change in range oio va"rt'alion, a pat,1'ern consistent

with t-rends obser'¡ed in Tables 4r07 and 4:10.

s .d. NT

Cons id-erab-l e increase in scores in f ar¡oir of the

I J I 1Xtr . r J J

r? o ?1?Ll . / / J

/1
-t

s ,c1. N

L3.L+ 28

t_0,1 28

.. .;:i;-l
:., iiil' ' ::



TABLE VtLt+

SUI{T'{ARY OF I}IITIAL AND FINAL
SCORES FOR LOr,{ ABILITY

LofHL

Ini tial
f ]-nar

Table 4:14

l lowr treabmenb

V aL Ia U¿!! vJ r

,'^ a+Y.L lr+ 3 28

fo "9 28

MATHEMATICS A'TTI1IUDE
SUBJECTS

TABLE ¡+:I5

SUI4MARY OF INITTAi, Ð\D FJNAI, TEACHIJ;ì AT'IIT-UDE
SCCTìES FO}ì TOTAI, Sfu.4PLE

indicaües an increase in scol."s for bo'bh

cnrôr'rrlsì nr.r,l r..olsid"ei:abl-e d,ecrease inÕr v ul/u

X

f ^.tr TfU V! ÐJJ

I hr .1- f q I

H'r ht I

t, /¡+Ð

49

50

^¡\T:K Sc'-Lo r!

s .d, \I

Mee.uscores on the bwo a¡Lministra'Yions ofl the

teacheï. et'bitude sec bion of the sca13 aTe essentially

the same " An increase in spread- of scores ' however, 1s

ind-icated- 
"

11"7 41

9 .63 lri-

)u .5

Ãu
7.7
oo

' -:ir: li. iil' .i

L)t
'l?<



TABLE 4 tI6

SUT4ÌVIA.qIT OF INITIAI, A}ID FINAL
SCORES FOR llIGH ABILITY

J.n].I].Ar tr

Final 50

x s,,1 " N { s.4, N-

Ta'ole I+tL6 inrlicaj;es l,hat the high a'oility siuri.ents

of bobh homogeneous and hebe:ccgeneous pairs àTe f agly

co11sìsteni in mean score a-nd variability with the

perr'oi::nance of ine Í:ola-t sa¡ûple 
"

T¡J3I,E ì'I'IL7

Sui,li4Alllf OF INI,l.l-Al, AND lrlt\AI- TEiillHEA AiTI'IUDE
SCORES FOR LO'ú T\tsIL.]-IY SIJBJECTS

R 8"0

9"2

TEACHBR AITITUDE
SUBJECTS

38

)t3

-rr 
^ I IJfII V: IIU

)+g "L 3 ,6

)+9 ,7 ro "2

Initial 1+9 ,7 t+ "88 28

<1

Final

Aga-lnr l.io ma_r.kec tleviations in mean scores are

nof,ed- f or L of i{L an,1 L ofl LL tr:atment groups '

Hoiver.r€ï r a st:rilcing ini:rease in range of scores is

refler:teC in'uhe changes in siatlCartl deviai;ions o1

L of HL BroLrP.

2E

28

50 .0 11 ,9 23

5L.6 B "o ¿|1

5r"6 9"2 +L



TABLE

sut{i4Aß-{ O!' rNrTrAi, Al{if
SCOIìBS LTOTì

; s.d. N

r L^ /
I hì 1-ì â | LJ'g 5JIII Urs! ',/ 

o )

Final-

Table 4:tB ;:eflects û- slight d-rop in mean scores

befween the initial and. final adminisbra¡ions of the

aY,r-itud-e scale . The inc-rease in over.-al I .t¡a-L:ia'oility

is consistenj; with the b-rencls inclicai;ecl in Tables 4r06,

4 zO9, and- 4:IJ ,

TABLE i-P tL9

SUI4ì.IARY Oi? II\IT IAI. AI']D FINAL CLASSRCOM ATTITUD]I-
SCOtìES iIOiì ]]IGII ABILITY SÌJBJEC,IS

4:18

4Z .l

FII{AL CI.ASSROOI4 ATTITI]D-II
,IOTAI, S A]{PLE

11 /II .O

\2

Intt]-a I

F inal

H af TJII H ¡l HT.
fl !rr- -Lll.I .Ll v-: ll!

X

Both ironogeneous and- heterogeneous pairs refl-ect a

slight decrease in soores col"r.sis benb with the trend-

ind_icabed. in Table 4rl-8. The ¿ecrease in râ-nge of

variabllity for ì;he H of HH is unlctrue to bhis .p'r-rticul-ar

item 
"

| 1'¡

| -l 5

l+9 ,5

46 "6

s .d-, ùJ x

9 "25 )¡3

,6 ,92 )'E

rlg "1
Lp7 "4

s,rl . N

9 .78 28

'7 .93 2E



TABLE 4220

SUI{I4AB.Y O¡- INITTAI, AÀ]D trTNAL
SCORBS FOR LOr^l ABILTTY

1 ^+. TJfL UL II!

Initial- 49 ,z 9 ,35 28

Final

The greiatest d-ecrease in scores f or all- groups oi'l

classroom aLt.itude 1s seen fo¡' the L of iIL group" A

subsLanf,i-al- increase in variabilit:¡ is noteC for Lhe

L of LL treatrnent group

45 ,g 1() "4 2E

CLASSROOM AITITUDE
SUBJEC'IS

LofLL

The stabis'bica.l lesign of this inves biga.bion is

Cesc-r'ibeC in Chap'i;er IIf , where ihe specif ic hypotheses io

be tes bed- are lis i;ed " Followinq the ord"er outlined- i-n

Chapter Ir-I, esch of ihe hypotheses is s'bated aird testecl ,

The hypo'bheses.rrere bested'cy means of the t*test

for significairce of d-Lfferences in acquisifion, retenbion'

application, aLtitude changes, and partner atfitude"

50 "4 t+ ,65

+3 .9 l-1 .1

Anaf.'¡sis of Treatment lleans

<?

lr t'r _t

4L

H¿pg!þe_s e_F Egla[i.g !g AqEl¿_i_s i LLo_11

E¿pe!.beç.t=.s. l
There are no d-iflferences in mean

hi oh qlr'ì l'ì tr¡ qrrhìrã11 Lq nf ih¡. ITIJ cr-nnrrnrili:irl øULLJ- vJ u4vJ rf ra Õr vqlJ

ol¡i "l i'Frr arrJri,.?tS Of ihe HL gfOUp.UuvtJlJ\

I\/T^^ñ,r--^ai.IUJ.Ò LTJ- U ù

scores bebween
and high
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Table I+tZl_ presents the aualysis of the means

a.ttaineC- -oy high ability subjects on Lhe acquisition

neasures 
"

TAIìLE !+:2L

AI{.{LYSIS OF ACQI]ISTTIOTJ MEASURBS OF
IjIGH ABILTTY SUBJECTS

-.*-_*_ìtç¿rr-_- -[q?g-s-qqzlq-- -J-,"4 
.:-- - Þ-:v¿ L]À9-

H of Hil 4S,l 2052
] 6t+ ,695 N.s .

u of rrT. 4z ,4 2252

Alihough a lifference in means fa'uors the H of HL

group, ihe d"iífeí'ence is non-signif tcant '

The ìrypo:hesis is a.ccePbeC'

ir.peÞhç-q-rq. -?"

The-re are i:lo ,1iff erences in mean scores be-r,T^Ieen

lo;,i a-bil-ii;r subjects of che LL group and- loi,^¡ a.bility
sir.l:jects oí the HL grouP,

Tz.bLe 4t22 indicates ihe aualysis of d-ata relevant

in n".-r'i i si Li r:n sccres of low ability strbiects '
Table 4t22

A}iåJ,YSIS OII ÀCQTJISITION SCOIìES
CF LO¡i ABILITT SUBJECTS

=*-t{.ezn--i:!-e-a-i¡-Þ-q-q?i?^------Q-E-.---!:-v,zL!¿9--

L of r{L 42,5 l-805 j 67 '175 N.s .

L of Lr, I+Z.O L7rr4

Tne babl e shols the resrrlts f or loi,¡ ability subjects
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to be congruent with those f or high a'cility subjects .

The b-val-ue is non-signif icant '

The hypothesis is accePied..

Hrr¡¡ l-.hasros Rela.terL to Betention l,leasures:L.f vv

L-ir¡n^ttî.5aìQ I
LL,f V J

There are no clifferences in mean scores between
high ability subjects of the HH group and high
ability subjecis oî the HL grouP.

Table 4t23 sumrna:rizes the analysis refer¡ani to the

.re bention ¡nea"sures f or high ability subjecbs .

TA3LE 4'¡ 2)

ANAT,YSTS CF B.ETEIITTOI\ |\IEASURES
OF H]GH A]3ILITY SUBJECTS

H of I{H L5 "3

H oî HL 17.6
jt s igni fl i cant at: . 01 1: ve 1

The table indicats-es the d-ifference in nea.ns bo be

signif i.canb ab the .01 1e-¡ef , app::oaching signif ica.nce

aN the .001 1evel. The d.ìfference favors ihe H of t{L

f rea.bment group.

The hypobhesis is rejected.

ll¡¡go_iþe¡Lç- ?

Thr¡ re Ð.Te no clif ierences
loiv abi-lity subjects of the LL
su.bjects o1 the HL group.

250

)IJ Y

64
+Ë? t'77'-

in mean scores 'oetween
o¡^117ì qn.'l 'ìn:,- ^L:fi!--
È; r u u,v -r,ll'J .LU ì^l ). U L L .L lr J



Table !+,24 outlines the analysis f ot retention

mean scores of loiv abiJ-ity subjects 
"

TABLE +t24

ANALYSIS OF tsETEI\]TION MEASTJRES

Otr LO''d ABILI'IY SUBJECTS

L

L

of

of

HL

LL

Mean

The 10w t-value is consisbent with the 10w valrre

for 1o'¡ ability subjects on accluisition measures

(ta¡Ie I+ z zz) ,

The hyPothesis is a.ccePteä,

H.v-p-?.!-be-9-ç-E E-e.lzle-{ t q. Aro-p-llqaJlq4 Uç-"qglqg

Hfq:_Lqç_9_i-s .L,

There e.re no ,lifferences in mean scores between
high ability subjecbs of the HH group and- high
ability sr-rb jects o fl the iIL group .

Ta-ble l¡t 25 gives inf erential sta.bisiics re}:vant to

nea.n application scores for high abilj-ty su-bjects.

TABLE !+ 125

ANALYSTS OLì APPLICAT-LOT.] I4EASIJB-]]S
OL-l HTGH .ABTLITY SUBJB(],IS

-t< n

a2lr

/ /'-ì.
o( .l+6 N.s.

Hof

Hof

H--1 ö,)t

HL B "04

Mean N{on.¡ Sn,ai.... n F f -Va-fUer.rÇ4¡I U\f i4ør ç v .L .

70 .0

54 .z
6+ .9Jl+ N.s .



no'beri., à findlng consistent with results on acquisition

neasure (ta¡te 4t2L) , but in sharp contrast to fhe hiehly

significant t-value for retention (ta¡le +,ZS) '

The hYPothesis is accePted-.

Il¿pq þ4qs-tq e.

Ther:¡: aTe no iliff erences in ;nean scores betr¡een
Iow ability su.bjects of the LL grou-p and- lov'r ability
subjecfs oî the HL grouP '

Analysi-s of mean scores on applica'bion measu.res for

low ability su.bjeci;s is presen-r,ed- in Ta'ol e 4t26,

TABLE LP 126

ANALYSTS O: APPLICATION i'IEASIJBES
OrI LOI,/ .A.3ILITY SUBJJCTS

-[g¿n=._,--t!ç¿q-sçl[z{e--*"---*P_J-----L:-rg}-:re*---.--=-

Non-signif icant d-ifferences between meÐ.ns is

L

L

of HL 7 .7L

of LL 8.00

The foinr t-value compares ivith the f incings on both

acquisltlon (fa'ote 4.t22) and retention (ta¡te !+,24),

The i¡alue is non-signif icant 
"

The hYPothesis is accePbed

H¿eg!-b¿q.ç;. Le-La!s-Ê- te -A!-!-l.Ur*ç. 9bzese.

H¿p:¿!Ieå!ç- 1.

There aTe no ,lif f erences in mean scores be l,ween
high ability sr-rbjec'bs of ihe HH gror-r'p and high
abili'by subjec'cs of the HL group.

J67
64' ,o

,569 N "s "
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Table 4227 summarizes the analysis of means of

d-ifference scores on attitude change for high ability

subjects,

TABLE I+ Z 27

ANALYSTS OF ATTITUDB D]FFERENCE SCORES
OF IIIGII A.BIL]TY SUtsJECTS

Mean l{ean Square D.F. t-value

H of HH 95"8 9L5o

H of HL 98.8 97Lo

The difference bej.inieen the means is non-signif icant '

The hypothesis is accePted 
"

tl,reeggåi€ e"

There a,Te no d-if f erences in rûea"n scores
betv¡een low a,bi.'l ity su-b jects of the LL group and
lo¡¡r abil-ity su.b jects of the HL group,

Table 4t28 indicates the iest for slgnificance

betlveen means for low ability subjects on attltud-e

difference means.

TABLE 4t28

ANALYSIS O-!- ATTITUDB DIFFERENCE SCORES
OF LOW ABILITY SUBJBCTS

l4ea.n l,îean Square D.F. t-val-ue

] 64 .411 N.s .

L of HL 96.t+ 9300

L of LL 101.2 L02L0
I 67 .6fi N"s,



Non-slgnificance of the t-value is consistent

l^¡ith resul-ts on the same d.ependent variable for hlgh

abitity su-bjects (lta¡te 4227) ,

The hYPothesis is accepted-

Ev!.q!.heses E*zLqÈ !.e A!!-i!qg-as- legar4

ëllp-9.!þg€-1-:. l-"

There are no d-ifferences in mean scores
bet:',-=enhighabilitysubjectsoftheHllgroup
and high ability subjects of the HL group '

Tabl-e )t29 presents the analysis reLevant to

meâ_ns on ila-ttitud-e totniard- partner'r scores for high

ability sr-r-cjects

TABLE 4t29

AI\IAI,YSIS Otr PARTNER MEASURES OF

]IIGH ABILITY SUBJECTS

)v

ti.

H

of i'lH

of HL

A1_unough i,he hypothesis is accepted., the t-va,]-ue

a-pproaches signif icance at the ,05 leve.l favoring the

hoinogenecus Pairs of -subjec'bs

lì¡¡oothes is 2 ,

There are rÌo dir'ferences in nean scores
bei,';een low ability subjec.Ls of the LL group
ana low abil-i'by subjec.bs of the HL group'

The+,estforrra'biibucleto-'vardpartner'rmean

l'lean

+9 .9

lIç¿p-Éil¿.219

2860
164

z49o

NIl

L"3L+ N.s,



scores is summarized- in Table 4t30 '

TABLE 4t3O

LofHL

1, OI LL

ANALYSIS OF PARTNER MEASI]RES OF

LOI^I ABILITY SUBJECTS

The iable indi cá-tes results closely comparable

with those of the high ability subjects on the same

variable, The d-ifference in this case, however'

favors the heterogeneous pairs. Again, the difference

approaches the ,O5 level

The hYPothesis is accePted 
"

SummarY of Findings of ihe Stud-Y

This ltuCy rnras d-esigned- to investigate the effect

of d-ifferential pairing--HH, HL, LL,--in Brade ten

Introd-u.cLory Physical Science " Tentative ansT^IerS to

questions raised. are presented here '

F ind _i_ggg 9g åc*q[tp-i LigE ]4ç As-gre.E

Non-significant t-values were found for both

high and iár^r ability subjects . Dif f erences, although

small, favored. heterogeneous pairs at both ability

levels.

Mean

5+.7

)L ov

Mean Sqq?re

2Qqa)
1 /ñJ o(

2600

6o

t-va1ue

L.37 N ,S 
"

, "í' , .'..

¡ iiil-:i' ,.



Findines on Retention Measures

A significant t-value for H of HL was found- for

the retention measure, The very slight difference in

means for the tow ability subjects al-so favored the

heterogeneous Pairs c

Findines on Ap.ol-:-cation l4easures

Non-signif icanL t-val-ues T¡¡ere found- for both high

and lov,i abil.ity subjects. Differences for both groups

favored homogeneous pairs . The d-ifferences ' however,

,r;,r .^^.r- ^ññ-^âe.h siønifi ea.nce .u-Lu I-LU U APPr WaV!L ù !óIrrr rvr-l

Find in.els of A.L-L,LþUÉq ç.ifZqgg

\Ton-signif icant t-i¡alues r¡iere found- for both

abil-iLy groups " The slight differences favored the

H of HL and L of LL treabnent groLlps .

Findinqs on the I'Attitude Toward- Pa"rinez''r I'leasu.re

Differences in means approached- significance for

both high and. low ability groups ' The d"ifference

f avored. homogeneo'us pairs f or high abilit¡r subjects

and. he'berogeneous pa-irs for 1ow abitity subjects.

ÔI



The main purpose of this stu'1y was to determine

thc effect, if ayrY, of differentiaL pa.iring of Grade

ten students on their acirievemen-r, in Introd"uctory

Physical Science. The questions raised- in this regard

Srrm"rarv of T)esi sn and Proced-ures
J VL

SUI{MARY AND COtr]CLTJSIOI\TS

CHAPTER V

I^Iefe:

1. Does homogeneous pairing Ln a qra'1e ten

f ntro,luctoz'y Phys LcaT- Science (IPS) progran enhance

a) acquisition of factual information

b) retention of factual- information

n I ann-l i o.zf,i on of in.flofrrtabiOnvJ ayrvLLvu u¿vfl vf

âe ¡lln¡qarf f n l,r¡J-o-¡ncnoraêaìr'ìq n,q irinç2vì/yvuvq f vÕurrvv qu

Physical Science progra¡r exhibit significant d-ifferences

in attituCe as a result of method of pairing?

2. Do students in a graCe ten Introd-ucfory

A random sarnple of l-35 Fort' Garcy graCe

stratified- on the basis of sex and scores on

And-erson Test, Form H, was selec'bed- for the

stud-ents l¡Is?3 paired in a manller simil-ar to

by Hartley an,1 Cook ,1967) to form the four

groups --H of HH, H of HL, L of HL, L of LL.

i'.Pt¿it j'

ten pupils,

bhe Kuhlmann-

c'l-:rÀrr Tlroç:a

that followed-

treatment

The



63

acquisiticn criterion consisted" of three tests ' one

ailninistered" at the conclusion of each unit of '¡rork'

A retention test was given at the conclusion of the

experimeni-a.L period-, The application criterion consisted

of d_aily la-'ooratory work which incIurl,:d praclical

laboratoi:y iests . An aititu.,le scale was a-dministered-

aL the commencement and the concluslon of the experimental

period fo Ce-r,ermine possible attitud-e changes regard-ing

selected- aspects of the Program.

Pea.rson-Prcduct-Moment correlaiion coeff icien-bs

r^Tere empfo]'eC j;o test the rel-iability of the at'bitude

scale , The i-'üest was used- to test f or signif lcance

betrn¡een nea,n differences of a-i;titude Scores on initial

and. f inat a-dlninirstrfutions of 'bhe a'i,NriuCe scale '

Further, 'bhe t-test Tdas used- to test for signif icance

of mea-n d-ifferences bet.¡een treatrnent grou-ps on each

of the d-ependeitt varlabl-es --acqrlls ition, retention 
'

application, total ab bitud-e change, and I aLLLtud.e

t nrnre r,l na ri-. n e f | .

Summary of FlntLings

1. Acquisiiiotr scores d.id not differ appreciably

between freaimenu grouPs.

2 " Retention scores favor.ed- heterogeileous palrs of

the high and 1ow abllity subjec'bs. Differíjnces were
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signlf icant at ihe .01 l-evel for the high ability group

l. i¡'ean score d-rft-erences of applica.tion mea.sLlres

i¿.-¡ored- the high a'cility subjects of homogeneous pairs

ì:u.i by l-ii'cl-e noie -vTran a ehance ]evel of signif icance.
Li, iriethod- of pa.'ring was found to have no signif jcant

=iíect on a-itiiufe of students toi,vard- any varia'bles
r=cia¡:l

Lirria-r,ions of Findings

As icentioneå in the d.iscussion in Chapter I,

;:n=:calize.-'rons Í-rom ihe f in,lings of this study are

lir:-'ued b¡r the s z.:rple , the popul-ation f rom which the

s:.r.c] e was d-r'a¡in, and ihe relia.bitiiy and- validiby of ihe

::a.suring rnsLru-ents eilployed, These limitations must

:3 ocnslcle¡'ed r,¡i:ìr -cespects- bo any conclusions ba-sed on

: 1ie i'lnü 1!1,iS ,

Concl-us ions

Several coz::lusions appeer warra"nted on the basis

^¡ il¡o 1i.n,i'ìnc"q .-rf ihi< si¡rÄrr.v lrv r rl:J-r¡rÕu u Lrlr rr u úUJ .

L The res'¿lts of this inr¡estieation inci-icate

:'::,>-.i reteniion cl acquired infornabion is affected by

r:tircd of pairin: in al feast one instance. High ability

su-c;ecis r,;ho '¡e:: paired with low abllity subjects
--=r..rnerl siznifi-.e'aï.1 ';r mÕr"- information than did hiEh

çì-iliir¡ sr::-,'ì o¡-,-.j:s nf hnmnc"crì ê.llrq ô2ir= - tl nrrssihlo,.¿¿-|v.Jllvl¡rvÕ9!¡vvqu
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explanabion for this grealet retention might be thab the

high abili-i;y sfud-ents were required- to adopi the leachet-

ro1e. They were ca11ed- upotr Lo give explanations by

their partners. student comments len'C r,veight to this

a-r5urnent, e .g.,rtI like my partner because she knotvs more

than me, a.nd- therefore I ca.n always ask her if Irm 1n

troubleil . It is noteworihy Lnal: Dick (f96J) reported-

greater retentiotr by paired stud-en-t s than by ind-ivid-ual-s '

His stu,ly, hoivever, was not designed- to study ef f ects of

types of Palring '

2, There 1s no reasolr .to believe |hat the L of HL

hindered rhe H o-i HL with l^¡hom they r^Ïere paired- ' There

is a-l-so no eviderice from this stud-y to inrlicai;e Lh]at the

L of HL performed sígnificantly wc-fse tha.n the L of LL.

This is contrary 'Lo some of the ea.r]-ier f indings.

General_ly, excepü for the retention of acquired

inf ornaL ion, th.e C,-a-t,a f rom this s t il'1y s utlt:ort the

sLatement macle by Dick and Seguin (L963) tfra-U method of

pairing '1oes noi appreciably affect the studenirs work.

It woul,l- a.ppear ihat heterogeneous .oairs t1o aE leasL as

well as homogeneous Pairs.

), On the -Ì¡asis of classroom and Laboratory

observa.tion, heterogeneous pairing aÞÞears io have

some advaniwa,ges. Homogeneous pairs of l-or¡r ability
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subjects Lar'e up much nore teacher-time, while homo-

geneous pairs of high ability si;ud-ents and heterogeneoLis

pairs fu.nction quite wel-1 with consiCerably less teacher

d-irection, Heterogeneou-s pairing could be advani¡ageous

to the teacher and- to some of the students--to the

teacb.er in terms of time a¡¡ailable for individual he1p,

to ihe high ability sbutlenbs in terns of greater retention'

4 " The scores of the aLt,itud-e scaf e tend to ind-icate

-y!\al any diff erences in a.ititurle arising as a Tesul-t of

the nai ri nq 2,1 ? nol. si qnì f icant'" However, there is somev tIU

reason i;o believe t|1aj s'Ludents theznselves, in splte of

scores on att i'bude s eales , '¡ou-ld pref er homogeneou's pairs .

Siud-ents r'iere asked to cornment on the pairing system 
"

Several exanples of statements mad-e f oll-ow : ? She t s smart i

I rm dumb, so I jrrs b d-o Lhe writi-ngr u tl4y parbnerr s stupid.;

he messes thlngs uPt, tI-r, appeâ.rs if there is one smarf

one only, the oihel' person will usually copy off him or

her to save workt, lYou may not learn anything if your

partner does aII the workr 
"

5 " Daia f rorn the inital- and. f inal administrations

of the a|titud-e scale indica.te a decrease 1n mean Scores

f or all treatment grou.ps excep'b L of LL" Possibly, the

general decrease coul-d be attributed. io the timing of the

scale a-d-m1nis'bra,Eions. Typical high enthuslasm at the
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hec"i nni i¡¡ of F cr'.hnnl vê27 'mav harre e.rea'ted a basa]-- onvuórlt¡l¿¡!å vr Jvf¡vv4 .Iv'J.L ^".,1

the test that l';as unreallstic for the purpose

Recoc-:end-ations for Further Study

The subje:-r,s in Nhis sLu,,1y were not informed- about

the metho,l of :a.iring . Jud-ging by conments, some stud-ents

were ai,ta.Te tl,'. - pairs based- on varying criteria existed- .

It seems r"easorable th,at resea.rch could- be done devising

mÊasures by wh:ch subjecbs coul-rl inlicate tr'hich type of

pairing :hey '¡;:u-li. p:cefer, and ;\'hy.

The prese::t stud-y ccul-d be replicated- tn another

area, su-oh a.s *'e-L'¡emaLics,

The possi:i11ty of eilplc;'ing team learning in 'bhe

contra.cl sysie: oz'in continu-ou-s progress progrlerns

suggest intere.iing possibil-ities for further experi-

rnentaiicn. It is quite p3ss ible that any d.if f erences

-'¡rhich er,i st, c: d-iff erences su,ggested by the results of

ihis str,ri-y, m-i:ht be accen-uuated uncr-er bhe sLtggested

conditions,

hlgher !:=a.ns i:r a.cquisition, re'ben'ûion, and'botal- attitud-e

scale scores tian H of HH, Further, H of IIL exhibited

grea.ter .¡a.:ial:-1-ity in ajl areas except acquisition. A

qïrrár¡ ¡i¡qi crr¡,.ô in i nrrps ii ¡¡io . mô-r''â i n'i .c'-^ i --^a -- +r^^
- vq*J * --c¿L/U t lllva5 rllucll5 IVi.]IJ ¡ UIIÇ

rJvnemi e.s ôDer'â'ir¡: '1 n HT, n¡i rs shnrrld nrloVe bObhuJrrslll¿vv vPJ:¿bJ:vv III I¡!

It is ini=¡'esiine to note'f,]naL the H of HL had



i nf.or-es.i ncr nnd- val-uable .!¡rv9r vu e¿rrll

The ð_a-ta on attltude change ind,icafe a higher mean

anC- grea-ter varia-bitity for heterogeneous pairs Lhan f or

hnmrr:ror.râñr1s n¡'ìrs nrrtÕng. hìf"l'' o'l'rilifrz clrbjeCbS, bUt AI-tUllLlJ¿SIIJUUÐ yaLr D ?.ruvrrö rr!Órr qeLLL v.J

higher :ean e,nC BTee-i-er trartability for homogeneor-:.s pairs

than fo:r heterogeneou.s pairs among low ability subiects.

I¡Iere sone of the hlgh abllity subjects f rustrabeC by

havrng -i,o help the lolv ability sllbiects? t¡Jere some of

the high ability subjects happier i.n a situation u¡here

ihey lùe?e able to take the inibiative and" assume à

responsrble role? These aTe quesiions to be answered-

only by ca-refully desig.ned research.

Rcptication of th= present stud"y extending the time

to :r fu-ll- school 'tern should- be of value. Perhâ"ps soìre

of the i.rend.s spggested. by this study woulcl be subsLan'-

Nia.bed o_f clearly nega.ted by a" sbudy investigating long-

range eífects.

Repl_ication of this sbu.d"y with a diff erent method. of

pairin¿- should prove of Value, A conparison of the four

røao r-ma.¡f dr^r'rî)s rÂlhe re st ridentS ChOOSe the l r OWn paftnefSvLva ullLÜ1f v ¿5rvulro !ll:vrv r uqqv¡rvp

shoutd- prove eificacious " This would- allow for invest-
I -^'È; ^'- ^' -necif ic criteria lvhich students perceive toL3¿4V-LUIr U1 Þ1,

be reler¡ant in an idea.l learning partner,

Th=re was consiclerable overlap in ability beLween

68



high and low ability subjects, intrcd-ucing a rather

crucial confound.ine element, Stratification of the

compleie sample according to high and low ability, prior

i.o cl¿--s â.ssiqnment r¡oulri eliminate this rabher serious

].inita-¡ion 
"
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SAi4PLE L]ATA

tllasiurciLy of Gases

iviass Vo] u.ae Change Volurye Chanqe

Gii,"r.q)__ _ _t;i?_i _ ._ind-t --- ---- . - ( ç¿2i--*-Lqrr)-

0

I

)

+

5

3i't, ,0

22,0
1/ tro')

r-3,0

t-l,0

9,8

75

0.0

L2.0

2L.0

2J ,o

¿^?,a

)5.o 0.0

2) ,0 12.o

L7 ,o 18 .o

L3 ,5 2L,5

11 ,0 2+ ,0

10 .0 25 ,0
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l. \{'nar' unit of

the following I

( a) length

(b) we igh'b

( c) nass

( d) height

REVTEII SI{EET ']I{APTE.-I 2
GRADE X IPS

measurement could- You use to

2, I¡lha¡ experiments have
whether inass is conserve'í
is changed-?

Is ma-ss conserved- when the forn of Ð'

3, l,lhaì; is meant bY tPrecision of a

lt

77

Ho*- preci se are the balances?

mâqQtt7râ

you perforned
r¡lhen the form

5, Gir¡e an e-ranPle
teril t Percentage of

þ\ Hoiv do You d-eiernine
(a.) an object that

to
of

de termine
a substance

su-bs'Eance is changed-?

ba] ance I ?

bo shoi,v that
çf, I V¡

(b) an objeci Eha'i has a' regular shape?

7, Ho:ç do you defermine 'bhe

(a) an objeci that has

ihe ma.ss of
has an irregulaz' shaPe?

you und-erstand the

vol¡,rme of
an irregular shape?



- (b) an object t]nal has a tegtal-¿v shape?

Deiine the term tdensityt 
"

l¡Ihat is the forlnula for d-ebermining the density
of an object?

Give an examPle
concept 

"

l¡Ihat is the d-ensity of water?

Which of these has -r,he greatest
¿]ìlminum, v¡ood, steel?

An objec'b mea-sures ZLn, bY 4cm.
a ü?.ss of '/2 beað"s " l¡lhat is its

fo show bhat You understand- this

T¡Irite

(a)

the f o1l-or¡ing in

10.

(b) "oooo ooo0726

Bl5,000

Give an examPle of a number fhab

(a) three signif icant d.igits '

(b) Three signif ica.nt and. three
d.igits .

1l- .

d.ensity:

Dy rbmm,
¡-1 ,¡nqi l- r¡?L vJ .

scientiflc notation;

List t?ic possible sources of error with regard-s
to ihe results of exPeriment 3:2,

L2.

1-

I,r/hat is meant by 'bhe term lclteracteristic properÌ.yl?

l{hy is ínass often better for measuring ma'uter t'lnan
vol-ume ?

Ib has

coniains:

l'ìôr1 -sìøn'ìfio,aní



Tests of Knor¡¡ledge Acquiretì.

I " Test - Unit f

2, Test - Unif II

J, Test - Unii III

APPENDIX C

t/



1. The nost suitable wa.y of taking wood apa-rL to see
.¡hat it is mad-e of is tor
a, dissolve it in acid-
b " burn it and collect a1l the producis
c o breal< it uP inbo small Pieces
d." heat it and' col-lect all the products
e " dissolve it in r¡ater

IPS TEST UNIT I

By examining the wccd- splinLs in the test tube '"b.ío"" anithing is d_one to then, it was evid_ent
that the i¡rood was maLle uP of :

a, carbon and hYdro3en
b, eharcoal artd water
c. onlY wood
d., a.tons and- nolecules
e , sotid-s, liqu-id-s, and gases

In oriler -r,o increase ihe precision of an equal-arm
balance, the ricler scaf e i^Ias divided into 100
equ.a-l units, The p:recision of the \:a)-ance r¡ril-l
be abou,t I

a " t bead-
b. "001 bead
c, "l bead.
d. " "01 bead.
e . lOC bead"s

qo

L+" V,lhat unlts (two f or each item) could- you use to
tneasure eacìr of the fotlowing:

a.

b

I a rrcrhJ¡rv:r3 v:r

volu.me

r¡r;: i crhl,

IIAS S

ho i c¡hf.

c"

d



!,lhat 1s meant by the term 'preclslon of ì

" 
e o t o o 9t !

o. o o o o o o o t o o t o o c t o o ' 
t c o t t o i co e

How precise a're the balances?

a.o c a o oô " 
o 'c 

c' o¡ o' o

7. A siudent welghs an obiect on the bead balance. By
mistake he óla.e" the object on the same sid-e as
the rid.er' He balanees the object by means of
52 beads in the opposite pan and- by setting the
liae:: to .8 bead-s. \tlhat is the mass of the object?

,:

R1

balance I ?

.¡.aaao



A block of lron
Tt has a mass
nearest to
a, 63 bead-s
b. 63 cüe
c. 63 cn:
c. 6j cn¿a
e . 6.3 cm'

TPS TEST UNTT ÏI

is 4,2 crn by 3
of 7 5 ,0 bead.s "

If one gram equals J bead-s, the mass in grams of
the block of iron in Question 1 is nearest to
a. ¿),
b. 75
c. 33d". 3 "3e. 330

f'ì nm h'rr < O emoV vu v.l -)."
Its volume 1s

The nass of a bedrier of water an,1 some d-ry powder
is measured as I24.6 bead-s . The pow'1er is d"ropped-
into the water and fizzing occlLrs ' After the
fizzing siops, the mass of the beaker and- its
contents is measured- as L}O.2 beads " From the
exireriment alone you could- concl-ud-e th'at
a. the mass of the beaker or its contents decreased.
b. the 1aw of conservation of mass does nof hold-
c " the balance d-oes not give any information

about the masses of the itens used-
d-. mass is conserved- when the water d-issolves

the Powder
e u the mass of the powder remains the same

B2

4. QÁ, ?roqri c
JV

water.
a, the
h tl.ro

c" the
d-. the
ô l-lra

of suear were d-issolved- in 200 grams of

mass of the sugar d-ecreased-
combined voluné of sugar and- water increased-
cornbined- volume of sugar and- water d-ecreased
conbined- mass of sugar and- waier lncreased-
mass of sugar increased-



B}

ff the needle swings too far Lo the left when you
weigh an object 1n the left pan of your ba].artce,
a, more bead-s w111 be requlred- to balance the

obj ect
b. the object is too heavy to be welghed- accurately
c " the rid-er should- be moved- to fhe right
d" the clip opposite the rid-er arm should be

ad- justed.
e. none of the above are correct

Why are volumes measured in terms of unit cubes
raL]ner Lhan in unit sPheres?

r... o t¡ o 0.. o o a o. oeo o

7.

.or.c .o ac oc....e... ! o.o oo e o ooa

Und"er what circumsbances is volume not a good- measure
for conparing ihe quantity of matter of different
samples ?

.oa0¡.o..Û

.o o !. o c t... o. o o. o o 0 00 ! e o

For questions B and- )
.Qnmo ri-nrr qqr.rri i s nnrrr.ad i lrtn 2 r"rzå n¡te e.vl i nder.uvuç qr J Ðørru yv 4r vs * a*
and- 1ts volume is read- as 18 cm) , Iirla'Ler is poqred-
lnto a second cyllnd-er and- its vol-une is 16 cm) .

The sand- is then poured- lnto 'bhe cylind-er conlaining
the water, and- the waNer level rises to 28 cm).

I¡lha'i; is the total volume of the sand- particles?

o

ô. ! r r . t. o a . e o c. o 9 ¡r e ¡.ô r 
'o 

c' ¡ 
' 

o o ! 0

llhy is the answer to question B different from the
volume measured. by pouring dry sand- inLo tire
cylind.er?

4...c .o.c 0 o o.rc o.o.. o 0 oo ¡



For questlons 10 LZ 
"

A stud-ent used- paper fasteners as his unit of
nass . To compare his Ô.ate wlth that of his class-
mates, he borroi.¡ed- bead.s, Ïre ighed- his fasfeners u

and- tabulated the results as follows:
9-Lf.eq. Bead.s

10.

11 .

2
It

H

10

Graph the ö,ata

AccorCing to the gra-pln, how malny bead-s are equal
to 7 fasteners?

5,2
10 .3
1/ Ir).)
20 .8
¿).>

L2" How mairy fasteners equal 3 grams, if 1 gram is
ênr'r2l to ( bead-s?v\a4\,+ )

... e. o o r. oo þ o.o oo t ! o 0 0000

nl'5+

For questions I3 and. 14,

Suppose you welghed- a nickel on the bead- balance
a nunber of times, removlng the nickel and. the
bead-s f rom the balance each time, i oe . af iuer
aooln r¡ra'ì cnJ,rihg 

"

Rv hnr¡r mrre.h wnlrl ¡l the wei shi rrøs nroJ'lehl v d-if f er?D.l lfvvt sqvr " l/+

o. o I o r a !. Þ . o 0 o â.9. o o.. t a o o c 06

l¡Ihv rnrnrrld the weishinss differ?vv¡¡J

! o . . o o o o t ! o o 
"'n " 

. ¡ o o . o o t ! o o € . o

'" a 
" 

o o o . o o ! o o o o 6 . a o o

t{

I lr
J^f o

a9or.ao¡!
I

o ! o o a ! o o a ¡ a. c oo ! ¡ e ! Þ a a t o o



IPS TEST UNÏT III
Choose the best ansT^Ier in questlons 1">' 11"

1" DensltY c9n be measured 1n
à. cmlt
b, cm)/g,
c " bead-s/cm
d' ' s/cmj ^
e n nt/cn3

2. fn ord_er to use the Elasticity of solid-s apparatus
to d-irectly col;lpår'3 the elastlelty of two wires n

the two wires must have the same
ào length onlY
b " d-iameter onlY
c o change of load- onlY
d-" lengifr, diameter, and- change of load-
e u length anC change of load- onlY

3. All of the following are c]naracterisflc properties
EXCEPT
ã'o d.enslty
bo mass
n mo-ì ti r¡olrv & v *¿rÕ

d- " boillng
o f 'naazi v'to

a *¡fÕ

For questions + 6,

Temperature changes in a varieLy of substances were
stud-ied- tn a root whose temperature was 20oC '
Several of the graphs representing the d'aLa ate
shown be1ow.

nni n'l-
ì/v f r¡ v

point
nni ¡'l-j/v!¡¡u



T
E
M
r

/on\

100

80

OU

It t'¡

¿v

4, hlhich graph represents the
coo"l ing in the room as a
d.oes not freeze?
àn A
¡(1

e. None

InIhi nh o'r.qnJr ?ãêrl7âqan'l-c 'l-horv5¿

being heated- at constant
nf i -t .s o.hnvtrlø i n rrn'l :rmo ?vr¡(,ffÕv v vlquv .

^^'ë" o -Él

c, c
e. None

6" Ltlhich graph represents the tenperature of a solutlon
of table salt in water as a functlon of fime, if it
is continuously being heated_?
a. A b" B
al1 ¡nve v LL¡ )J

e " None

tamnarq l-rrravvl4lJvr

function of
hH

JN
LI! ))

n(.

of a substance
time, if 1t

Two different gases are placed 1n id.entLcaL flasks
át the same temperature and pressure. WÌrich of the
following propertles would. best distingulsh the
gases?
^ n ^.^ ^: !--iá.O IJUIIöII'Y
b. Volume
c.. Thermal expansion
d-, Elast icity
e. All of the above could. be. used.

J:emTlaratrrro nf r crâqvvrrÀl/v4 q 
ó4Ð

pressure as a function
hH

D

ATì v
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l¡lhich of the following expressions of these numbers
1n powers-of-ten notation 1s INCORRECT?-
ào 0"032=3.zxI0-á
b" o.o63L=6"3rXro-^¿
c. 1,030 = 1.03 X I0') r,

d-. o.ooo435 = L+.35 X^10-^f
e. 1O,OO7 = 1"7 X 10'

Three bloclis of d-lfferent substqnces I,JI, and frf u

eacTt having a volume of 10 cû-), are placed' in
various combinatlons on an equal arm ba1.ance '
Block I just balances blocks II and- TII together,
and- block II is not heavy enough to balance
block III . The substances, in or'1er of -:.4.grq?g}ng
d-ens 1ty , àTe
a. I, II,III
b. II,TII,I
c. III'II,I
d". I,III,II
e. III,I,ff

For questions 10 and- 11 .

The containers shown all contain ihe same liquid-u
and- the initial levels are a]-l the same '

IO. If the iemPeratures of the
containers are raised- bY
container wilt the level
a" I
c. IïI
ô\f

I] III
linrrids 'ìn allrr \aursu

the same amount 
'he the hi chest?

IT
IV

IV

'lî

d

f ive, '''
in which



11" lrihich two containers w111 have equal leveIs for
al-l temperatures? .--

a" I, Iï
b. ITÏ, IV
cn I, IIf
d." TTIU V
aTTVv c L7 f v

12" A rectangular box 20 cm 1ong,
cleep, is f ilJed- with mercury,
of ú .6 E/cm) .
a. l¡Ihat is the volume of the

b " I¡Ihat is the mass of the mercu.ry in the box?

13. Some smal! cubes are/)) "\) g/ cm' , anl eacn
many of these cubes
of 90 g?

10 cm wide, and- 5 cin
which has a d.ensity

meY'e.rlrv rn the box?J ¿rf

BB

aoôroo.oeaoao

The graph below shows the change in voh.ime of a
gas in a cylind-er closed- by a piston as a functlon
of the number pf bricks on the piston. (next page)

14 " I¡Ihat is the cþange in volume when the number of
bricks 1s inci'eased- from 1 to 2?

o a o 9o o o o ! o c a a o a o o û c ô ! o r o ¡ o. o a r o a oo o o a a o c o c o

15. lnfhen there ar? 2 brieks on the piston, how many
bricks must be aCd.ed. to give the same change 1n
volume as when the load chansed- from 1 to 2 bricks?

e o !o o ¡ e c o c o co c6 o

For questions 14 and. 15,

found- to have
has a volume
are need-ed No

a densit4 of
of 2 "0 cmr " How
balance a mass
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o123456
No. of bricks on plston



APPENDTX D

Retention Test

Test on Units I IIÏ

orì



1, In looking at the wood- before lneating, we could- see
that it hlas mad.e of
a. cltarcoal and- t¡later
b " gases, liquid-s , and so11d.s
c. atoms and- molecules
d.. wood
e, carbon and- oxygen

IPS TEST I]NITS T III

2, From bhe experiment lDistlllation of Wood.t alone,
you could- tell thaL
à o the volume of so11d-s , licluid-s , and- gases

produced- equalled the volune of wood-
b. the mass of solid-s , liquid-s , and. gases pro-

d-uced- equalled the mass of wood-
c, the mass of liquid obtained. was greater

tløn the mass of gas
wood- consists of atome and- molecules
wcod can be broken d-own into so11d-s , liquid-s o

and- eases

When 25,0 cm) of dry
containing water,
on the scalç. The
a. L2.5 ct3b. L7.t 

"^3c o 25.0 c^3d. 32.5 "3e" 3?.t.*)

ql

4. When water is heated, whlch
always true?
a. the d-ensit.y increases,

sand was ad-d-ed- to a beaker
the water 1evel rose l2.5 

"*3volume of air in the sand was

the same
b. the d-ensity d-ecreases 

'c " the density increases 
'd-" the d.ensity remains the

of the ',nrai:rlr irtcreases
e . the d-enslty d-ecreases ,

oi the following

but the volume

and- so d.oes the
and so d-oes the

same, but the

but the volur.re

Iù

remains

volume
volume

vohme

increases



),
9z

140 ¡eads of salt were d-issolved. in 1OO cm3 of
waf,er at OoC "a. The mass of the salt d-ecreased-
b. The combined- mass of the salt and. water

increased-
c. The comblned- volu_me of salt and- water increaseC
d-. the comblned- volume of salt and- water d-ecreased.
e " the mass of the salt increased-

t- Which graph shows best
ho ì :"lnf nf nonn-l a qmårf v !ó1¡u vr yuvj/!ç øIfq

H
e
].

ó
h
t

7 A stud-ent wlshes to make two pieces ofl ,olasticlne
have equal masses. lle puts them on ihe pans of
the balance, and- find.s they d.onrt baj-ance" He
takes liitle pieces off one of the pì-asticine
pieces until they ju.st balance. Then he switches
the pieces to opposiie pans, but they dontt
balance . He correctly concl Lrd-es that
a. the arms of the balance are equal in length,

but the masses are not equal
b. the arms of the balance are not equal in

length, the aasses are not the same
c. the arrns of the balance are equal, and- the

masses are the same
d-. the arrns of tkre balance are not equal, but

the masses are ihe same
e" none of the above conclusions are coruect

fhe relaLionship between the
their ages?

Years



ldhich of the following is not a cktatacteristic
property of a" solid-?
a. elasticitY
b. rnass of a unit volume
c. thermal expansion of a unit length
d-, mass
e " freezrng Point

Which
a.

of the fol-1ow1ng is a Taw of nature?
'nho densì tv of a subsiance is its mass per
Iflv ser¿v ¿ vJ

unit volume
The freezing point of water is OoC '
One netre equals 39 .37 inches
The change in length of a gLass rod- 100 cm

long is .OO7 5 cm when the temperature is
ornqrtc øå fr-nm 2<,of:. tn qOoC -VIIøIIóVg L-) V vv //v

A1-l gases expanC luhen heated- at a constant
lì7ê < etì'r|â

h
c.
d

10" If you weighed- an object al IOOoC and- agai'n at OoC,
aL least five times, and found- no change in mass u

you could- concluce l-ha-v, within the accuracy of
the balances
a, for this substance r there is no change 1n

mass, even if the tenperature changes by 5q0"c
b. the mass of this object is Llø saüe aL 100"C

as it is at 0"C
c u a better balance would_ ind-lcate à change in mass
d-" nothing slgnif:-canL is shown
e " for all substances o there 1s no change in mass

when the tem,oerature changes

The freezrng Point of à substance
à" has no rel.ation to its meltlng point
b " is always lower Lk¡an its melting point
c o is always equal to its rnelting point
d-. is always higher than its melting point
e o d-epend-s on the mass of the sample

93

11 
"



For questlons 12 - al+.

Two test tubes, A and- Bo each containing a
Iiquid and- a thermometer, were left out in
in a room 'lrhose temperature Toras 23oC " The
below shows the results 

"

rF

E
ilr.
v

/on\

BO

40

0510l-520253035
TIME (Minutes)

What can J¡ou conclude about the liquid-s?
a. Onl¡r the liquid in A could. be water
b " Onl y the liquid. in B could. be water
c. Boih liquid-s couirl be water
d, Neither of the l1quid-s coul-d- l¡e ',vater
e. The liquid- 1n B is water"

'¡Jhen is the substance A entirely solid-?
à u all the tine
b " 0 to 20 minutes
c " l-0 No 20 minutes
d" " 20 to 30 ninutes
e'" at no tiile

t/-

20

94

clear
the air
graph

14. The frqezing point of the substance 1n A is
à'ø ooc'h < <o¡u o ))n"
c u 25"C
d_, 1000c
€ o cant t teII fron the graph



.a
!5. The d-ensity of steel is 8,I 8/cm) , If you have

piece of steel with a mass of 81 grans u its
voh.rme is 

?a" 0.1 "\'b. 10 cß),
c. 100 cû) n
d. 60"B cm)
€ n 608 cm)

For questlons 16 18,

Two students, A and B, each got two test tubes
l^rlth different amounts of clear 1i'1u1ds " They
heated- i,he liquid-s, and the results are shown in
the sranhs helow 

"

T
E
M

P
E
R
Ã
T
U
R
ñL

;

/ Ont

I20

100

80

6o

40

20

0

95

a

76. Who coulri- have only water 1n one
a. only A
b" only B
c. both A and B
d. neither A nor B
e " the graphs donr t sho-rv whlch

l20

100

80

5o

4o

20

ô

0t_234
TIME (Min)

A

o'",1 2 ) 4
TIME (uin)

B

of ihe tesi tubes?



V, Which liquirts might be the same?
a. 1 and- 4
b" 3 and4
c" 2 and 3
d_" 1 and. z
e " none of them

18" Itlhich of the following is correct (most likely)?
a. there is more of Z than of )
b " there is less of Z than of 1
c " there is 'less of .1. than of 3' d-. there is less of + than of 1
e . there is less of Z tltan of 4

19" A test tul¡e
a beaker of
graph best
?rai;er bath
1s heated_?

".1 /n t--i | /'il7VJ l-fPl' r _

containlng moth f lakes is p'laced. 1n
waber af room ternperature, t¡Ihich

represents the iernperatures of the
and. the moth flakes as the rvater bath

20, The density of neihane
hyd-rogen " From youl:
you would expect the
with hydrogen, given
to be
à. 8 times as great
b " + times as grea'ü
c o the same

a 
- 

/^d_. L/ ) ¿ts great
e " I/B as great

96

TIME
à,

'IIME
h

fLUE

is atrcut I tlmes that of
e;:Ðerì ênnê rrri ,|-.h n'hho7r crâqâc¿rvr¡vv ry!vra vU¡tv: t;øO-O,

expansion of me bhane conpared_
the same tenperature change,

t/l14/V/'
(
TIME

€"
,ITME
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2I" When a solid- and- a liquid- reacL iogether in a
cl-osed- coniainer to prod-uee a gas ' the mass will
à n ]-ncrease
b, remai n the
c. Cecrease
d- " increase if
€ " none of the

22. hlhiclr object would- most neatLY
55 beað.s?
à. a ;oaper clip
bo à sC-cent piece
c n a penny
d-. a pint of creàm
e, the air in an enpty nilk

same

¿).

the contalner is oPened
above

All of the following statements àTe correct EXCEPT
àn The volune of an objeot is the amor:nf of

space it talces uP 
"

b " The voh.me of a solld- is measured in terns of
unit cu.bes 

"
Cn Whenever substances àTe changed-, theirbotal

volune remains fhe same o

The volume of a solid- tha.b d-oes noi d-issolve
in water can be found. by displacement of water"
The volt;me of a ball is ineasure,l in unit cubes,

have a mass

For questions 2I+ 26 
"

Flve solid- metal blocks aï'e cut as shor^m below"
The mass of each is also given 

"

bottle

of

A

w
Cn"-

I

t

{h



24 " One of the blocks is d.ropped- into a graduate
cylinder containln$ r¡¿'¡"t, Thq 1e4e1 of the
water changes from 20 cm) to 26 cm). This must
ào A
b" B
c, C
ÁTluô u
e, E

25" If aI.3 Piece
Pi e ce s i\le ighed- ,

would come from
àø A
b" B
aîvo v

d.. D
^U'Er D

26 " which of the
a, A and. B
b. B and- C

cn A and- D
d.. C and- D
e" B and. D

is cut from eaclt block and- the
the piece with the greatest mass
block

OR

blocks night be of the

1^^

same maberi.aL?
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Name

DIRECTIONS: Thl-s sheet Ls g3-ven to f lnd out how certaln nordsl
maffiee1"Whenyouf1.11outthesheet,decl-d'ehowthe
vrord at the top of the page makes you fee1, and. then mark the
seales belovr the word. " If the r¡ord st eLther end. of the scale
very strongly d.escrl-bes your feelLng about the word at the top
of the pageu place your eheck-mark as shovrn belowc

cooD -x_ | 

-l-<->- 
l* l- eeo

OR

cooD 

-t-l-<-If the vrord at elther end of the scale glves a falrly good.
d.escrLptl-on of the way you feel about the word at the top of
the page(but you d.ontt feel qulte as strongly about the i,rord)
nark the scale as follows ¡

EASY 

-I 
X I-<-

OB

EASY 

-l-l-<-If the word at eLther end of the scale only sllghtly descrlbes
your feellng about the v¡ord, mark the scale as follows:

TERRTFTC " l-_l x<_
OR

rERRrFrc _l_l - <_>_x_l_l_ TERRTBLE

If nelther word- seems to descrLbe your feellngs about the word
at the top of the page, ïoü should mark the scale as shov¡n belovr:

srLLY 

-l -l -<*å->-l -l - 
lrrsE

fry thLs sampl-e:
E.ÞHING

GooD 

-l-l-<-TNTEBESTTNG _l_l
. STUPID 

-I-I-<-DTSLTKE 

-I-I-<-TMPORTANT:

Room Date | \t /

1. Be sure to check every scale.
2 " Donr t talçe too nuch tlme f or any one ltem 

"lnterested 1n how you feel when you fLrst }ook at
), Walt for further lnstructLons,

Note to teacher- Answer any questLons. Then start the test
by sayLng, rrReady-Beglnrr 

"

I,rIe are
the word.s,;



cooD 

-l-l
rNrEREsllNG 

-l -l -.->-l -l -
srLLY _l_ |

USEFUL 

- 
I- I-<-

sEARr _l_l

FAÏR 

-l-l-<-
NorsY 

-l-l-<-
EASY _-l-l-<-

sArrsFAcroBY _ l_l

DTSLTKE 

-I-I-<-
rERRrFrc -_l -l -.-t- 

| 

- 
I 

-

SCTENCE

BAD

BOBTNG

SENSTBLE

USELESS

STUPTÐ

UNFAÏR

QUÏET

ro3

Go on to the next Page "

DTFFÏCULÎ

UNSATTSFACTORY

LÏKE

TERRIBLE



GOOD

INTEBESTTNG

SILLY

USEFUL

SMÁ,RT

FAÏR

NOÏSÏ

EASY

SATTSFACTORY

DlSLIKE

TEBRÏFTC

LABoRAT_O!lY

BAÐ

BOBTNG

SENSIBLE

USELESS

STUPID

UNFATR

QUÏET

ro4

Go on to the next Page.

DTFFÏCULT

UNSATTSFACTORY

LTKE

TERRTBLE



I{ATHLMA_ÎïCg \\

GooD 

-l-l-<-
TNTERESTTNG 

-l-l
STLLY 

-I-I-<-
USEFUL 

-I-I-<-
sHARr 

-l-l-<-
FAÏB 

-l-l-<-
NorsY 

-l-l-<-
EASY 

-I-I
sATrsFACroRY _l-l-<-

DrsLrKE _l_l

TERRIFTC _l_ l-<->-l 
-l - 

TERBTBLE

Lo5

Go on to the next Page "



GooD 

-l*-l-<-
rNrEREsrrNc 

-l -l -o->-l - 
l-

srLLY 

-l-l
usEFUL *-l-l

sMARr _l-l-<->-l-l-

FAIR 

-l-l-<-t-l-l*
NorsY 

-l-l-o:t-l*_l-
EASY 

-l-l-.*-o-l-l-
sArrsFAcroRY _-l-l

DrsLrKE 

-l-l
TERBTFTc 

-l-l-<-

TEAgHER

BAD

BORING

SENSIBLE

USELESS

STUPTD

UNFÄÏR

QUÏET

ro6

Go on to the next Page "

DTFFÏC{ILT

UNSATISFACTORT

LÏKE

TERRÏBLE

T'



cooD _l_l_<_

TNTERESTTNG 

- 
I 

-l -o-o-l -l -
SILLY I I

USEFUL _l_l_<_>_l l_

sMARr 

-l 
-l-<-t-l-l-

FAIR 

-l-l-.->-l-l-
NorsY _ l_l

EASY _l_l l_l_

sarrsrAcrony _l_l_<_

DISLTKE _-I-I-<-

rERRrFrc _l_l_<_

CLASS-NOOM
]-07

BAD

BORÏNG

SENSTBLE

USELESS

STUPID

UNFATB

QUÏET

DIFFÏCULT

UNSATÏSFACTORY

LÏKE

TERRTBLE

Go on to the next page 
"



cooD 

-l:l
rNrEREsrrNG *l -_l -o-t-l -l 

--

srLLY 

-l-l

PARTNER

sÌ{ARr 

-l-l 
l-l- sruPrD

FAIR 

-l-*l
Norsr 

-l-l
EASÏ 

-I_.I
sATrsFAcroRY l-l

DïsLrKE 

-l-l
rERRrFrc 

-l-l

usEFUL 

-l:l -<__t-l-l- 
USELESS

BAD

BORING

108
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APPE}TDÏX G

't ôo

Raw Dai-a Tables



'l Srrhiee.t IVUmberv 4p¿

2, Classroom Number

3. Sex

4 " Classiflcatlon

5, Pairing

6. Verbal Score

n ^..^.^.r-^r-i -¡e score( o b¿L/.41J'UaU¿\

B " To bal 'Score

9. Inielligence Quotient
'ln Ar'.nrrisi j-.ion Scofe¿rvY4*u ! v -

11. Retenticn Score

L2. Application Score

L3 " Attiturl-e Scale Difference Score

l-U " Partner Score

E;rplanation of Columnar Head.ings

RAI{ DATA TABLES

110
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Attitude Scale Scores



ATTITUDE SCORES FOR ALL

TREATIVIEI{T GROUPS

1 " Subject Number

2. Initial Score - Science

3 " Initial Score - Laboratory

+, Initial Soore - Mathemaiics

5, Initlal Score - Teacher

6, fnitial Score Classroom

7. Final Score - Science

^iB'. Fina"l Score - Laboratory

9, Final Score - Mathematics

10. Final Score - Teacher

11. Final Score Classroom

12 " Difference Between lotal Initial and- Total Final
Scores

13. Partner Score

Explanation of Columnar Headings
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