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The purpose of th1s study was to 1nvest1gate the reTat1onsh1p J'i‘
T :

x fbetween W1tk1n s cogn1t1ve styTe d1mens1on of f1e1d dependdnce- .;ﬁff'

b AT

”‘:i1ndependence and mathemat1cs ach1evemént and 1ts components of d@ncept “‘V~§h“tp;7

"riha_ta1nment and probTem soTv1ng The 1nVest1gat1on ut1T1zed both student-w

o cen_ered and teacher-centered 1nstrugt10na] strateg1p@9to determ1ne 1f

5ﬁh _%any 1nstruct10na1 varxat1on occurred 1n the 1nvest1gated reTat1onsh1p

;EufGeneraT ab1J1ty and refTect1ve 1nte11198nce were used as covar1ates 1n u!f'hlﬂ
?7'jorder to determ1ne the1r reTat1onsh1p to f1e1d dependence 1ndependencefz!7
z’band to part1aT out the ab1]1ty of f1er dependence 1ndependence to 7tff E

f_pred1ct mathemat1c5 ach1evement concept atta1nment and probTem soTv1ng

o scores after account1ng for. these var1abTes

The study empToyed e1ght grade erght mathemat1cs cTasses a€d four
:‘teachers 1n “two, Jun1or h1gh schooTs Each teacher used both a. student\
-'centered and a teacher centered 1nstruct1ona1 strategy ' Instruct1ona1

\__mater1FTs were deveToped for the study and teachers were 1nserv1ced

’concern1ng the1r expected roTe in each strategy Students had or1g1naT

i:ybeen randomTy ass1gned to cTasses w1th attent1on g1ven on]y to obta1n1ng
al baTance by sex The study progressed through the top1cs of L1near, :

: 1.Area and AnguTar Measurement and was of approxymate]y four weeks duratlonkad
The use of a Learn1ng Env1ronment Inventory 1nd1cated that students :
flperce1ved the 1nstruct1onaT strateg1es as d1fferent f ;:""’ ;c'"f];ﬂ_:r;f
The resuTts of the study 1nd1cated a swgn1f1cant reTat1onsh1p “

n:,fy(ps 0. 001) between measures of genera] ab111ty, refTect1ve 1nteTT1gence,

”




‘ ment and problem so1v1na

: ~

: so1v1nq or fwe]d dependence 1ndependence scores

cafe

group pred1ctor of mathemat1cs ach1evement concept atta1nment and

- '.bil. A

prob]em so1v1ng scores \‘It a]so proved to be'a s1gn1f1cant pred1ctor
of mathemat1cs ach1evement and conge t atta1nment scores after B
account1ng for ref]ect1ve 1nte11tgence "therﬂaggount1ng for'genera1-
ab111ty or both genera] ab111ty and ref]ECt1ve 1nte111gence f1e1d-_wif<
dependence 1ndependence was not a\s1gn1f1cant predlctor of mathemat1c5“.&

achmevement, concept atta1nment or prob]em so]v1ng scores Aqﬂhe11

there was no 1nstruct1ona] var1at1on 1n)the ab111ty of f1e]d dependence— fb"'

1ndependence to pred1ct mathemat1cs ch1evement or- 1ts\§omponent scores

The study also produced ev1den e of no s1gn1f1can tsex- re]ated fii._:

d1fferences in mathemat1cs ach1evement concept atta1nment prob]em

Ar1s1no from these f1nd1ngs were a number of 1mp11cat1ons for

Agmathehatics educat1on and suggest1ons for further research

-+

g

vi

-fiF1e]d'dependence 1ndependence Proved to be a Slth]cant s1ng]e st"""””
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L . CHAPTER 1 o
~ INTRODUCTION AND STATEMENT OF THE PROBLEM -
"'I.'leTRODUCTION

The search for a genera]]y best method of : mathemat1cs 1nstruct1on

zr,' B "

'suggests,that no swng]e type of 1nstruct1on w111 max1m1ze 1earn1ng for

S

"a11 students To max1m12e 1earn1ng, 1t is necessary to concentrate on

'~the 1earner and spec1f1ca]]y on hts 1earn1ng sty1e o
Nv’ | Cronbach (1957) has suggested that researchers m1ght des1gn

J -\ 

_1nstruct1on to su1t spec1f1c character1st1cs of 1earners Instruct1ona1 e

7mode1s for do1ng th1s may 1nc1ude cap1ta11z1ng on the strengths of

-1earners, compensat1ng for weaknesses, prov1d1ng remed1at1on or adopt1ng
: _ . ~‘§;~v S o
Research of th1s nature 1s character1zed as Aptwtude Treatment '

B 1earner preference

- Interact1on (ATI) research fgr 1nvest1qat1ng 1nstruct1on and adheres
to the be11ef that for d1fferent character1st1cs of 1earners d1fferent’g
d,resu1ts w1]1 be obta1ned w1th d1fferent methods of 1nstruct1on

A recent rev1ew of th1s ATI research has conc1uded that a]though~

) f'd1ff1cu1t to f1nd these 1nteract1ons of aptltudes w1th treatments do

h'ex1st {Cronbach & Snow 1977) Suggest1ons are also made for research
f‘approaches and ref1nements Whlch will prov1de 1ncreased understand1ng
" of the 1earn1ng process ' ';”A;; ,uf_j '~:._.ji ':y'; .
K11patr1ck (1975) recommends the deve1opment or use of apt1tude
| measures pased on spec1f1c treatments Behr and Eastman (1975) suggest |
jfdthat progress in ATI research in mathemat1cs 1earn1ng might flrst o
urequ1re the use of Lpt1tude measures w1th a strong theoret1ca1 base -

hand stab]e re]at1on to performance

..1



Witkin's f1e]d dependence 1ndependence d1men51on of cogn1t1ve
style 15 c]ear]y an adpropr1ate aptttude measure meet1ng these gu1de-
11nes Research reportsvby W1tk1n et a] (1949‘ 1950 1952 1962 1977)
cover1ng the past three decades prov1de a sound theoret1ca1 base for ‘
fte]d dependence 1ndependence and vast 1nformat1on on its; re]at1onsh1p .

e Wy

to 1earn1ng in genera1 and mathemat1cs in partlcu]ar

. -

w1tk1n et a1 (1962) have reported that cons1stent d1fferences

o . £

ex1st 1n perceptua] funct1on1ng and notab]y 1n the ab111ty to perce1ve

"

1tems as separate from thelr backgrounds or genera]]y to overcome the

<~/Thf1uence of an- embedd1ng context These d1fferences have been shown :k RE

to extend across 1nte11ectua1 funct1on1ng and personaﬂ1ty character1st1cs
1f¥;These 1nd1v1dua] d1fferences deflne a hypothestzed conttnuum from f1e1d—~v
?'¥'~dependence to fte]d 1ndependence Ve S T
: : At the fle]d 1ndependent end of the contlnuum the 1nte]1ectua1
o behav1or 1s ana1yt1c and systemat1c perceptua] behav1or 1s d1scr1m1-v
-nat1ng, emottona] behav1or 1s se]f ¢ontro11ed soc1a1 behav1or 1s V
u1ndependent and self- re]tant and mot1vat1ona1 behav1or 1s acttve and fdb
focused. At the f1e1d dependent end of the cont1nuum the 1nte11ectua1
tbehav1or is 1ntu1t1ve perceptua] behav1or ts und1fferent1ated
emot1ona1 behav1or 1s 1mpuls1ve soc1a] behav1or 1S dependent and other—
d1rected and mot1vat1ona1 behavior is pass1ve “and diffused (Gruenfe1d.. o
et al., 1973). ‘ R S
Ev1dence regard1ng concept atta1nhent tasks 1nd1cates that peop]e
who are competent 1n d15embedd1ng and restructurlng tasks, that is

"f1e1d 1ndependent tend to adopt an hypothes1s test]ng approach to



' Tearning. Such an approach s1gn1f1es a part1c1pant role in Tearntng-i
In contrast peopTe who, are Tess competent in such tasks, that is
. reTat1veTy f1e]d dependent tend to adopt a more pass1ve ro]e 1n :
Tearn1ng (Goodenough 1976) " | |
McLeod et al. 19781 suggest that th1s d1fference in ant1c1pated
‘ vTearnwng ro]es 1s an 1mportant d1menswon for ATI studtes using. f1e1d—
:vdependence 1ndependence | o
- The prov1s1on of an 1nstruct1ona] strategy wh1ch aTTows the
"f~1nd1v1dua1 to 1ndependent1y formuTate, test rev1se and reformu]ate g
'; hypotheses in order to attain 1ntended concepts cap1taT1zes on the :
fstrengths of the reTattyeTy f1e1d 1ndependent student The prov1s1on : o
: of an 1nstruct1onaT strategy 1n wh1ch the 1ntended concepts are ‘
"fpresented by an 1nstructor and student ver1f1ed through examp]es
":;compensates for the ant1c1pated more pass1ve roTe of th reTat1veTy
:-';Tf1er dependent student~r That 1s, by varyTng the amoun of teacher
ant ,contro] and TeveT of structure 1n 1nstruct1on the appropr1ate T
'-fgr,compTementary 1nstruct1onaT strateg1es are determ1ned " The. provtstoh‘
- of a more teacher centered 1nstruct1ona1 strategy to a f1er dependent " t:
'student f1ts the "compensatory“ modeT and the prov1ston of a more :
s 1nd1v1dua]1zed or student centered 1nstruct1ona] strategy for the

I& B (b. .
- f1er 1ndependent student ftts the ”preferrent1aT” modeT of SaTomon

-’.(1972) I | |
| i W1tk1n et al. (1977) reports that field- 1ndependent peopTe show a

y preference for mathemat1cs and other reTated areas. The 1mportant

\

1nstructJonaT components of mathemattcs\are the attalnment of concepts



<,
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o A SO
“and the SOlving of probTems Vary1ng 1nstruct1ona1 strategy to
\_ comp]ement the student s cogn1t1ve sty]e may enhance concept atta1nment

:-_°However, the.so]v1ng of prob]ems 1ncurs the restructur1ng of or l'

| »_0perat1ng on concepts and m1ght be more f1e1d 1ndependent character1st1ct o

_ZThat 1s prob1em so]v1ng may requ1re an ab1]1ty wh1ch Skemp (1958) ca]ls ’ ;“‘ .

- ref]ect1ve 1nte]11gence“"
Sex re]ated d1fferences 1n favor of males as are- reported 1n
‘]mathemat1cs ach1evement are’ reported to occur 1n the cognttlve sty]e

. d1mens1on of f1e1d dependence 1ndependence W1tk1n et a] report that

"fafter age e1ght, sex re]ated d1fferences~Q\CUr w1th ma]es be1ng more yf{‘;vtr o

"f«afweld 1ndependent Th1s 1ends some credence to the notton that math--vw

lﬁemat1cs or: one of 1ts components may be f1e1d 1ndependent character1st1c.'g .

The genera] framework of thws study 15 that of ATI research 1n ib_133‘

'jmathemat1cs 1earn1ng More spec1f1ca11y, the study searched for

' '“,}1nteract1ons between cogn1t1ve sty]es and 1nstruct1ona1 strategwes

'*whwch d1ffered 1n d1mens1ons re]ated to teacher contro] and ]eve] of

"ffstructure In part]cu1ar the study 1nvest1gated the re]at1onsh1p

| between f1e]d dependence 1ndependence and mathemat1cs ach1evement 1n
| student centered and teacher centered 1nstruct1ona] strategdes Concept 1
| attatnment and problem so1v1ng as. components of mathematxcs ach1evement
ref]ecttve 1nte111gence and sex- re]ated d1fferences were 1nvest1gated to 3i

"shed more 11ght on th1s re]at1onsh1p



Rt :study

| II':'PURPOSE’OFTTHETSTUDYJ"

B

| The bas1c prem1se of thTS study 15 that the match1ng of 1nstruc—r s
: Et1ona1 strategy to styTe of Tearn1ng w1TT produce opt1mum resuTts The'f
| f;study S purpose is to search for tnteract1ons between the cogn1t1ve
‘style var1abTe of fter dependence 1ndependence and student centered
| dkfland teacher centered 1nstruct1ona1 strateg1es us1ng mathemat1cs achteve—lcvv
meht and 1ts components of concept attatnment and probTem soTv1ng -
| Suggest1ons for prec1s1on in ATI research by Cronbach and Snow :f
- (1977) necess1tated the 1ncTus1on of a measure of genera] ab1T1ty and

” ogthe cons1derat1on of other apt1tude measures wh1ch may 1ncorporate or ]‘J :
: 4

s be reTated to the apt1tude of concern and the cr1ter1on measure /Ihe'fluj"*

tvaptTtude measure of refTect1Ve 1nteT]1gence of Skemp (1958) appeared

rto meet these cr1ter1a and Was 1ncorporated 1nto the study |
The reported nature of sex reTated dtfferences in favor of maTes

"1n both reTat1ve f1e]d 1ndependence and mathematlcs ach1evement prompted S

?rfa consrderatton of “these deferences | o |

The foTTow1ng quest1ons expT1c1tTy summar1ze the purpose of th1s '
. : a e : :

1. * What 15 the reTat1onsh1p'between genera] ab1]1ty, refTect1ve -

o 1nteTT1gence and f1e1d d pendence 1ndependence

.,,?/»; ,‘2.‘ How is. f1er dependence 1ndependence reTated to mathemat]cs
;T ach1evement and 1ts co' onents of concept attatnment and
probTem soTv1ng, with nd w1thout generaT ab111ty and

1 refTect1ve 1nte111gen e accounted for7 .



B \\ . ' ' SRR : co
3. How 1s f1e1d dependence 1ndependence re]ated to mathemat1cs
.achlevement and 1ts components of" concept atta1nment and
. prob]em so]vwng in student centered and teacher centered‘

1nstruct1ona1 strategtes, w1th and w1thout genera] ab111ty

flfand ref]ect1ve 1nte111gence accounted for7 SR

-:Fﬂdt ‘Are there any con51stent sex re1ated d1fferences 1n math-f,7'

,'emat1cs ach1evement and/or f1eld dependence 1ndependence?tf§fiz

s

‘s \111 DEFINITION oF TERMS

Cogn1t1ve\$ty1e reﬁers to the character1st1c sé]ficonsistent»f;ff:fff“" L

'7f:?modes of funct1on1ng wh1ch 1nd1v1dua1s show in the1r perceptua\ and”;ifiébz'

-~

1nte11ectua1 (1 e. cogn1t1ve) act1v1t1es (w1tk1n et a] 1971)

F1e1d Dependence Independence refers to the re]at1ve ab111ty to fﬂu

funct1on w1th greater or’ ]esser autonomy of external referents,_man1-
tfested in both the cogn1t1ve and soc1a1 doma1ns (W1tk1n and Goodenough
u Operat1ona11y,,f1e]d dependence 1ndependence 1s\a measure of the

d ‘retat1ve ab111ty to separate and’ restructure e]ements from a preva111ng

| ”tﬂfwe]d and refers to the score obtalned on. the Cf 1 form of the H1dden !{f<7°5"v‘?

o

t7’F1gures Test

Ref]ect1ve Intelllgence refers to the ab111ty of the mind to :

bl

_ ;:,‘Lbecome aware of and transform 1ts own concepts and operat1ons (Skemp,

- 1958) 7 : | | .
Operat1ona1]y, it refers to the score obta1ned on Skemp E Tests

~ . L Y



7‘;of”Operatdons:Formation and.Réf1ectiVe‘AttiOn With‘OperationsQ=ﬁ

N

', Mathemat1cs Ach1evement refers to the re]attve ab111ty to 1dent1fy,_;;'

ref]ect upon and operate w1th concepts to obta1n so]ut1ons to quest!ons:;,r

- -and prob]ems of égncern L
| 0perat1ona]1y, mathemat1cs ach1evement refers to the tota] score
' “eobta1ned on the mathemat1cs achlevement test cover1ng the top1cs of

; _»l1near area and angu]ar measurement and deve]oped for the study

"'. .

Concept Atta1nment refers to the extent to wh1ch a concept 1s

V.

._tunderstood by demonstrat1ng exemp]ars and non exemp]ars of the COﬂCEpt f:5~

Operat1ona11y, concept atta1nment refers to the score obta1ned on fVQC'*“

‘ the concept atta1nment component of the mathemat1cs ach1evement test

"f“;},deve1oped for th1s study

\

,"concern

0perat1ona1]y, 1t refers to the score obta1ned on the prob]em 1',}

‘ *f;;so1v1ng component of the mathemat1cs ach1evement test deve]oped for

»;th1s study

Genera] Ab111ty refers to the ab111ty to perform on both verba]

i and non verba] standard 1tems devwsed to measure 1nate and exper1enc1a1'
’ apt1tude and ref]ect re]at1ve scholast1c potent1a1 |

0perat1ona11y genera] ab111ty refers to the compos1te score on

tldboth the verba] and non- verba] subtests of the Lorge Thornd1ke IQ Test ]

Prob1em So]v1ng refers to the ab111ty of a person to se]ect among,':fﬁ"

: re]ate and app y concepts to arr1ve at a so]ut1on to a prob]em of o :,?“‘““ ’



Student Centered Instruct1ona1 Strategx,refers to a. ]earn1ng

- vastrategy in wh1ch the student has re]atrve contro] over the rate of "
'hffatta1nment of course/obJect1ves

Operatwona]ly, in- the Student centered 1nstruct1ona1 strategy Sk

‘f.fmater1a1s were wh1tten on the top1cs of Llnear Area and Angu]ar :af -

.janeasurement wh1ch prov1ded the students w1th the obJect1ves of the ;f

Y

top1cs posed quest1ons for conaectura] purposes, proposed tasks re]ated |

to the quest10ns and supp]1ed 1nformat1on and opportun1ty to ref]ect

PR

'hgh upon the1r conJectures to atta1n the 1ntended\concepts The student

‘eijr'was respons’jble for progress through the mater1als and had to become

'

17};ij,jact1ve1y 1nvo]ved 1n measur1ng tasks to tomp]ete the un1ts Exerc1ses dt
'7ffi5;:re1ated to the concepts were prov1ded throughout the un1t to prov1de a ﬁ;'"h
“:d1agnost1c 1nd1cat1on of student progress The student was adv1sed

N , s ,
g,/e1ther to work a1one or w1th another 1nd1v1dua1 and opportun1ty was

-(Zﬁ'prov1ded for the seek1ng and 1end1ng of peer ass1stance A teacher was R

eava11ab1e at a]] t1mes to prov1de tutor1a] he]p in the fqrm of 1nd1v1dua1f~f""

| "'5 or droup 1nstruct1on when requested At the comp]et1on of the mater1als,_;

L an assessment was g1ven to each student to determ1ne 1f the obJect1ves : P

"were successfu]]y atta1ned e : o ‘
Th1s strategy emphas1zed student (ispons1b111ty for 1earn1ng The
d":i teacher and mater1als were ava11ab1e to

: f7students need

Teacher Centered Instruct1ona] Strategy refers to a 1earn1ng

i’

.Hstrategy 1n wh1ch the teacher contro]s the rate of presentat1on and

c1]1tate 1earn1ng and meet thel'f R



TR

o : . o e
g fcomp]et1on of 1earn1ng mater]a]s He n_fr::'.;: ,_gA' n'; ',‘; B
/ . . N P > . . . + s .

Operat1ona1]y, 1n the teacher-centered 1nstruct10na1 strategy the”ffu;:_ﬂ‘"

f‘ teacher was prov1ded w1th a 11st of concepts re]evant to the t0p1cs of Jflffi;

'flt\\these top1cs to prepare and teach the 1essons in. order to 1ntroduce .1 }i:

;-7 the concepts Essent1a1]y, the teacher prov1ded group 1nstruct1on and

' ”»;hﬁexerc1ses and at the appropr1ate t1me corrected the exerc1ses Th1s
' r:jwas foﬂ]owed by 1nstruct10n on the next tOp1C 1n the same manner

'f_17§:D1agnost1c assessment and rev1ew was’ prov1ded by the teacher when ¢

“{examp]es to 1ntroduce4concepts, set exp]1c1t exerc1ses from text

"Q‘mater1a1s pertxnent to the 1nstruct1on, a]]owed t1me for comp]et1on of

,_,,Lwnear, Area and Angu]ar Measurement and used text mater1a]s perttnent.}f> BN

'1frequested or deemed necessary by the teacher An assessment Was ngen AR

o fto a]l students after comp]etwon of the toptcs ”lffj;7ff}jTi5fg?}Qﬁtif_f*quf(¥l7ff

The character1st1c feature of th1s strategy 1s teacher

““*5f‘espons1b111ty and contro1 over 1nstruct10na1 methods,:mater1a1s a“d

":hfmethod

ﬁi}pac1ng It 1s often referred to as the "trad1t1ona1"‘1nstruct1ona1

o .ﬁrl i

LN

e }I' V-f,-"Is-IG"NI'F'I'CANQCE:?-_'OF} THE; STUDY ]

work by W1tk1n et a1 (1949 1950 1952 1962 1977) has §hown ;;{1131,..v,

rthat cons1stent and marked 1nd1v1dua1 d1fferences ex1st 1n perceptua]

| funct1on1ng These d1fferences have been shown to extend across

-

g

/v“f1nte11ectua] funct10n1ng and persona]1ty character1st1cs and def1ne a

B ”;hypothes1zed cont1nuum from f1e1d dependence to f1e1d 1ndependence

?



‘""/to attaan 1ntended concepts

,tf"A h1gh1y fleld 1ndependent person may be descr1bed as analyt1c
‘:and systemat1c, 1ndependent, se]f—contro11ed and se]f re11ant and

shou]d prefer a 1earn1ng env1ronment wh1ch a]]ows act1ve 1nvo1vement

'[ 1n structurtng, organ1z1ng and ana1y21ng 1nstruct1ona] mater1a1 1n order z,f:“f,)b

A h1gh1y f1e]d dependent person may be d' cr1bed as 1ntu1t1ve,_.¥ﬁ

;hﬁ1mpulslve, dependent pass1ve other d1rected and soc1a1 process .~ fff%,:“' S

'\”ﬁf;_or1ented and shou]d benef1t most from a ]earn1ng env1ronment 1n Wthh

P'f*p;mater1a1 1s organ1zed and presented 1n a structured fash1on to spec1fy

*f_l[h71ntended concepts to be ]earned

Lem

: In genera] w1tk1n et a1 hypothes1ze that s1nce strengths and

»t.,
’.

; gweaknesses may be ascr1bed to both ends of the cont1nuum and s1nce

}7‘fstrengths may be cap1ta]1zed on and weaknesses compensated for then

”tfb;:f1e]d dependence 1ndependence 1s a va]ue free cogn1t1ve sty]e d1mens1onvtfjfv;;5fbb

However t}t 1s reported (W1tk1n et a1 1977) that re]atlve}y

’t'ff1e1d 1ndependent.pe0p1e prefer mathemat1cs and c]ose]y re]ated subJectst"a;_ifj:“

”gt?and tend to have h1gher ach1evement 1n these areas Thus, 1n most

| “led,studles 1nvo1v1ng mathemat1cs ach1evement re]at1ve f1e1d dependence-v nlivv"

/.,

’-f;.]ndependence 1s cons1dered as an apt1tude measure The necessary

“ ’°:=component to be added 1s the comp]ementary 1nstruct1ona] strategy to ..; .

e

ut,,vthe cogn1t1ve sty]e EE it L
Instruct1ona1 stud1es re1at1ng f1e1d dependence 1ndepende::f,-‘f" o

E 1nstruct1ona1 sty]es and mathemat1cs achlevement have been 1nco 1us1ve§_"

’:vThorne11 (1977) and Baldw1n (1977) have found that f1e1d 1ndependent

'lﬁfstudents are e1ther super1or 1n ach1evement or do equat]y we11 1n a11



<

'f'.1nstructiona1'situatfons ‘McLeod'et’aT (1978) report s1gn1f1cant :;‘1.' s

>:-7f'about concept atta1nment and B]ake s study of pnob]em so]v1ng 1s that ff"
"7'fffany mathemat1cs ach1evement d1fference 1n a compensatory mode] wou]d be .
”'1due to probTem so]v1ng a5§ﬁ1ty and not due to d1fferences 1n concept |

’if*f'jattaﬁnment It is attent1on to th1s 1mp]1cat10n wh1ch prov1ded the e

ff1nteract1on stud1es suggest that researchers shou]d 1nvest1gate

’fp[,apt1tudes 1n h1erarch1a] order That 1s, f1rst1y, genera] ab111ty

e -

'1nteract1ons between 1eve1 of gu1dance and f1e1d dependence 1ndependence.f

W1tk1n et a] (1977) hypothes1ze that 1f the compensatory mode] of S

_structured 1earn1ng for f1e1d dependent students 1s used, so that

A

2 ;f_mater1a] 1s presented in an organlzed, structured form f1e1d dependent fr:y;i

and 1ndependent students wou]d do equa]]y we]] 1n 1earn1ng concepts

V

| A c]1n1ca1 study by B]ake (1976) of f1e1d dependence 1ndependence -

"bn-_nand prob}em solv1ng conf1rmed that f1er 1ndependent students are more tj"t‘f o

successfu] prob]em so]vers _;ﬁ“af

The 1mportant 1mp11cat1on wh1ch ar1ses from W1tk1n s hypothes1s J/”fj';fj;é

S SE e e

.”Ti&major focus for the present study and prov1des 1ts d1st1nct1on from

'VLgothers 1n th1s area

Cronbach and Snow (1977) after rev1ew1ng apt1tude treatment-- ?gtLﬂ:'”fTMr- :

-A

‘?”hfcshou1d be 1nvest1gated w1th downward progress1on on some apt1tude ";,};}y;f L

vfh1erarchy unt11 the apt1tude of concern 1s reached

Harrlson (1967) found that after genera] ab111ty was accounted 'fin¢ S

‘rﬁkfor the construct of Ref]ect1ve Inte111gence of Skemp (1958) was a
:fs1gn1f1cant pred1ctor of mathemat1cs ach1evement However, 1ts pOS1t10n¥4»;f

‘f.jf.on an aptwtude h1erarchy in re]at1on to f1e1d dependence-tndependence t:f”fsz:,,-

iR

@




, needs to be estab11shed

In foIIow1ng the suggest1ons of Cronbach and Snow (1977) and to :

O

’”ffurther enhance the present study, it was . necessary to 1nvest1gate f1eId—--v'4

. o
E 1dependence 1ndependence in terms of mathemat1cs ach1evement and 1ts

components in’ I1ght of both generaI ab1I1ty and reerct1ve 1nte1]1gence

 The present study attempted to 1ncIude suggest1ons to 1mprove ATI

’a

o tresearch AIthough stud1es have deaIt with- f1eId dependence 1nde§%hdence j"'uvu

»Qand compIementary 1nstruct1ona1 strateg1es 1n mathemat1cs, the present
'li'}study focused on mathematlcs ach1evement and 1ts components of concept
| ecta1nment and probIem soIv1ng Th1s focus was necess1tated by the

7-3 1mpI1cat1ons arws1ng from the f1nd1ngs of the earI1er stud1es

Yoo,

'f‘_j Vi DESCRIPTION OF THE STUDY

The foIIow1ng 1s an- overv1ew of the settwng for the present study

H

"'AuaﬁA more extens1ve presentat1on and d1scu551on appear in Chapter III

The popu]at1on from wh1ch thé samp]e was drawn cons1sted of aII hff;‘

.5:7graﬁe e1ght students in. two Jun1or h1gh schooIs under the Jur1sd1ct1on

':‘f:of the Edmonton Separate SchooI Board

Each schooI conta1ned four grade e1ght cIasses w1th two cIasses

":fhfass1gned to each mathemat1cs teacher : Thus the study 1nvoIved eight

"ﬂ':cIasses and four teachers Each teacher Was. prov1ded in- serv1ce con- f}.ﬂ*"'

.ﬁ”cern1ng the expected 1nstruct1ona1 strateg1es to be used and used a
“i-student centered strategy w1th one cIass and a teacher centered strategy f
.:fw1th the othert Students percept1ons of the1r 1nstruct10na1 strategy

' were determ1ned u51ng a Learn1ng Env1ronment Inventory ThJs-was;done_;'



".to determwne 1f the 1nstruct1onaT strateg1es were 1nterpreted by

Y

| ‘-'.'students as be1ng d1fferent

The cTasses were heterogeneous 1n nature STnce at the beg1nn1ng o

'_eof the year students had been randomTy ass1gned w1th attent1on onTy to

| 'JprOV1d1ng .a baTance of students by sex

The study was conducted at the beglnn1ng of the year and Tasted
"'for a per1od of approx1mate1y four weeks B o R

Test 1nstruments were researcher adm1n1stered Data;was’gathereda

~v""‘:'accordmc_:; to the foTTow1ng scheduTe

o

'a”?,abv;J ) The Lorge Thornd1ke IQ Test had been prev1ous]y adm1n1stered

e N - SO
tooun . - BTN R

Vgl ke

"and was obta1ned°from the schoo] records

”'@’P)Qf The H1dden F1gures Tests (HFT) was adm1n1stered 1mmed1ateTy :kif;faf

"*}before the 1n1t1a1 cTass on Twnear measure
'T_ ). The RefTect1ve InteTT1gence Test was adm1n1stered at the s
”f>ibeg1nn1ng of the second week of the study o |

- f;d) The Learn]ng Env1ronment Inventory (LEI) was adm1n1ste¢ed

‘ ”3'3f1mmed1ate1y after compTet1on of the anguTar measure un1t TTT'TfCTT;”;"

PN

”:'?57é);f The Mathemat1cs Ach1evement Test was adm1n1stered 1n the

' 7jfsecond cTass foTTow1ng comp]et1on of the anguTar measure un1t

o fﬁand thus the measurement top1cs

};hﬂiDur1n9 the th1rd week two. students from each cTass, aCCOYdTHQ tO a R]”iﬁ.'f:'

‘TTTow or h1gh score of the HFT were 1nterv1ewed The PUY‘POSe Qf the

E -
: vj]nterv1ew was to prov1de 1nformat10n on the students perceptlons of

7t1”c1assroom 1nstruct1ona1 methods,ysty]e of probTem soTv1ng, and genera]

.?h'jat$1tud€*towards;mathematJCS It was feTt that th1s 1nformat1on wou]d :T

A0 -
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- benef1t ‘data 1nterpretat1on at a-later date A cons1stent set of

quest1ons and probTems was used with each student 1n th1s Sub- samp]e;}'f
The test 1nstruments deveToped for th1s study had been p110ted'

and necessary revisions made before be1ng used in the study v o

- WL MAJOR HYPOTHESES TO BE TESTED -

The Tog1ca1 test1ng of the hypotheses in th1s study necess1tated -

1"f1rst1y cons1der1ng the reTat1onsh1p between the apt1tude measures

Th1s was to- prov1de an’ 1nd1cat1on of reTat1ve overTap among’ the apt1tude T'”

measures of genera] ab111ty, refTect1ve 1nte1]1gence and f1e1d- '
,dependence 1ndependence Hypothes1s one refTects th1s need |
"1. There w1TT be no s1gn1f1cant re]at1onsh1p between generaT
ab111ty, refTectTVe 1nte1119ence and f1e1d dependence— 3" .
d1ndependence o

The apt1tude of concern 1n this present study is f1er dependence-

1ndependence To determine whether field- dependence 1ndependence coqu' o

s be used to pred1ct mathematﬂcs ach1evement, and 1f so, whether th1s .
pred1ct1ve ability hons for concept atta1nment and problem solving is
the newt task ~This prov1des ev1dence on whether the field- dependent
or f1e1d 1ndependent students are generaTTy super1or and if so, is the |
ach1evement super1or1ty due to one or both components of mathematlcs

achievement. . R . : t » - ', f“';’l . _

Cronbach and Snow (1977) suggest that 1t is necessary to part1a11
out the effect due entlreTy to the apt1t fof concern by accountlng '

“for- generaT ab111ty and some reTated apt1tude vartables ‘ From

. L
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;,hypothesis One an indication of'the relatedness proVides some expectation

.of whether field- dependence 1ndependence would have a separate effect

' after genera] ab111ty and reflect1ve 1nte]11gence were accounted for. B

| This must be conflrmed in an attempt to estab11sh any pred1ct1ve ab111ty 'x‘
_Tof f1e]d—dependence-1ndependence on mathemat1cs adﬁ1evement or its com- .

' ponents.(iHypotheses two and three ref1ect these requ1rements |

N .'2.; F1e1d dependence 1ndependence will not be a s1gn1f1cant

fpred1ctor of mathemat1cs ach1evement scores, concept atta1n-

‘ ﬁment scores, or. prob]em so1v1ng scores.

'[{3;<'F1e]d dependence 1ndependence W111 not be a s1gnmf1cant-
' Zpredwctor of mathemat1cs ach1evement scores,}concept atta1n-
i'ment scores, or prob]em so1v1ng scores after genera] ab111ty, ’
:ref1ect1ve 1nte111gence or genera] ab111ty and ref]ect1ve : 1.7’
T1nte111gence 1s accounted for | o ‘, |
o Thus far the hypotheses have dea]t w1th mathemat1cs ach1evement hE'A
':.and 1ts components and w1th the aptltudes wh1ch were cons1dered |
.'Instruct1ona1 strategy effects must now be cons1dered Interact10ns -
between the 1nstruct1ona1 Strateg1es and f1e1d dependence 1ndependence,‘
:1:both a]one and after accountlng for genera] ab111ty and ref]ect1ve
1nte111gence must be 1nvest1gated Mathematlcs ach1evement and its
omponents of concept attawnment and prob]em so]v1ng are the cr1ter1on

" var1ab]es The posswb111ty ex1sts that 1nteract1ons may occur us1ng S

- e1ther of the mathemat1ca1 component scores but not when u51ng overa]]

\.mathemat1cs ach1evement Hypotheses four and flve 1ncorporate these

.k B
4

needed conS1deratlons,,

&
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s&: Field- dependence 1ndependence w11] not be a 51gn1f1cant ‘
. / N\ '
pred1ct0r of mathemat1cs ach1evement scores, concept atta1n-

4ment scores, or prob1em so1v1ng scores in e1ther a student-

‘ centered or a teacher -centered 1nstruct1onaﬂ strategy.

5. F1e]d dependence 1ndependence w111 not be a s1gnﬂf1cant ’
‘pred1ctor of mathemat1cs ach1evement scores, concept atta1n~
!h§“ ‘}' ﬁ‘ment scores, or prob]em so]v1ng scores in e1ther a student—-
fcentered or. a teacher centered 1nstruct1ona1 strategy after -
; 'f'general ab1]1ty, ref]ectwve 1nte111gence or both general
ab111ty and ref]ect1ve 1nte]]1gence 1s accounted for
F1na]]y, the study was: to determ1ne 1f any sex re]ated deferences‘
'-'doccurred both. 1n mathemat1cs ach1evement and in. cogn1t1ve style. fAn
‘vwnvestlgat1on of sex- related d1fferences in the components of mathemat1csf?f\5;;
<iach1evement was carr1ed out to determ1ne 1f any d1fferences are component—
-nrelated or are character1st1c of mathemat1cs ach1evement genera]]y o
}svapotheses s1x and seven ref]ect these con51derat1ons | : | '
’f6§;rThere w1]1 be. no s1gn1f1cant d1fference in the mean L

"'mathemat1cs ach1evement concept atta1nment or prob]em e f' .

lso]vwng scores of boys and g1r1s

"7t7‘There w11] be no s1gn1f1cant d1fference ]n the mean f1e1d—
| fd:dependence 1ndependence scores of boys and g1rls |
- The preced1ng order of . nu11 hypotheses appeared to be the

| conceptually and stat1st1ca1]y 1og1ca1 order to fo]]ow in answer1ng

%

the quest1ons 1n the study
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VII. ASSUMPTIONS - e
: TN L

TN

In 1nterpretat1on of the study the\¥/ﬂlow1ng assumpt1ons must be

' cons1dered

’1,

The concepts and problems comprws1ng the mathemat1cs

achievement test are a valid measure of mathemat1cs

:performance at the grade eight level.

."The~15 compdnentS‘of the LearningAEnv1ronment Inyentory'

-2
suff1c1ent]y cover the range of aspects of a 1earn1ng .
| env1ronment N | _‘
3. Theprrge—ThdrndtkelI.Q,'is anrepresehtattye measure_of
jgeneral abt1ityf-‘ o
: . 4;.‘The character1st1cs of the teachers 1nvo]ved weren t
Eel '-‘accounted for It was assumed that they_are_representatiye B
,of teachers o L - |
e o co . . ‘
| ,ttviII;h‘DtLIMITATIoNsx, o
‘ In 1nterpretat1on of the study, the fol]ow1ng de11m1tat1ons w1]1f
B have to be cons1dered '[; L ' |
= ;1€ -The study 1s conf1ned to grade e1ght s1nce maJor deve]op-
. ymental changes in students w111 have stab111zed by th1s t1me.; -
2. The study 1s restr1cted to c]asses se]ected from the o

"Edmonton Separate Schoo] System

o R
13



‘3. Only the topichconcerning'Ljnear; Area and Angular Measurement

| was sampIed;,

| IX. tIMITATIONS:,-

In 1nterpretat1on of the data the following limitations will
have to be cons1dered ' | : S
:\ 1. The schools. used were not randome chosen They were e

hse]ected by Schoo] Board PersonneI to be representat1ve

. Ky

T
Y

i \

hof the1r popu]at1on o
o RN

B 2. 4The study onIy extended thrbugh the beg1nn1ng month of
5 : the schooI year. o ' o

- 3. The " resuIts of .the study w1II be restr1cted to groups

"_ts1m1Iar to those 1nvoIved in th1s study.

SR .'i'f','xg OUTLINE OF THE REPORT
i Chapter II conta1ns a: review. of seIected reIevant I1terature 'A

deta1Ied account of the des1gn of the study, the test1ng procedures

used the plIot1ng of 1nstruments, and the test 1nstruments emponed

"-7 \1s reported in Chapter III

Chapter IV reports the resuIts of the data anaIyses The‘finaI
o Chapter Chapter V 1ncIudes a summary and d1scuss1on of the f1nd1ngs

d,w1th reference to the quest1ons posed AIso ‘a dlscuss1on of some of e

'the educat1onaI 1mpI1cat1ons of the f1nd1ngs and suggest1ons for further R

‘research are cog%fjgegbjn,th1s Chapter i»g[‘fﬂﬁ,]"; 'hh:ht o di;,_



CHAPTER II

R

REVIEW OF THE THEORY AHD SELECTED RESEARCH
L TNTRODUCTIONN ;

The purpose of thws research was to. estabT1sh the reTat1onsh1p .

-

: between W1tk1n s cogn1t1Ve styTe ‘dimension of f1er dependence-

: ~'1ndependence and mathemat1cs ach1evement and 1ts components 1n both

student centered and teacher centered 1nstruct1ona1 strateg1es

Th1s Chapter prov1des an overvnew of the deve]opment and research

3 concern1ng f1er dependence 1ndependence and estabT1shes an, expected

f“relat1onsh1p w1th mathemat1cs ach1evement and 1nstruct1ona1 strateg1es

AA poss1b1e reTat1onsh1p between f1e1d dependence 1ndependence and

AlrefTect1ve 1nte]119ence in mathemat1cs Tearn1ng 1s also deveToped

F1na11y, a sect1on is presented wh1ch summar1zes the conceptuaT

| ,_f11nk between the var1abTes of fler dependence 1ndependence mathematlcs L

| _achwevement and 1nstruct1ona1 strateg1es as 1t emerges for the study ,}{h .fi-i.f\

3

Tﬂ,’; IT}t‘FIEtD;DEPENDENT’AND FLELDQLNDEPENDENT'coGNITIVE sTYLEs;j'

The evo]ut1on of the cogn1t1ve d1mens1ons of f1er dependence—-n'll77

: 1ndependence can be traced back about three decades EarTy work was -

. "perceptuaT 1n nature and was concerned w1th how peopTe ]ocated the

‘:5<]upr1ght in. space (wwtk1n 1949 1950 1952 W1tk1n and Asch”-1948)

W

The test for th1s had 1ts or1g1ns 1n the Taboratory Known as the

te,tfRod and Frame Test ;RFT), a person was presented w1th a. 1um1nous square “*T"

'%A;_frame t11ted from the vert1caT, and a Tum1nous rod wh1ch coqu be moved

cTockw1se‘or;counter—CTQckwtse 1ndependent,of the frame The subJect

R A R
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is presented with th1s task in a darkened room the ObJect is to a11gn
the rod in the vert1ca1 pos1t1on A subJect S score is the ang]e
,Edev1at1on of the rod from the: perteaved and true vert1ca] pos1t1on
'Th1s test eva]uates the 1nd1v1dua1 s perceptwon of the pos1t1on in .
'_re1at1on to the upr1ght of an Jtem w1th1n a ]1m1ted v1sua1 f1e1d
“ Another s1tuat1on to determ1ne the ro1es of the v1sua1 and bod11y
_ standards 1n percept1on of the upr1ght 1s a two component T11t1ng Room-

_T11t1ng Chawr Test For th]s test the subJect 1s seated 1n a cha1r,f:

_f_wh1ch can be t1]ted c10ckw1se or counter c10ckw1se the cha1r 1s

7lfiproaected 1nto a. sma]] room wh1ch can a1so be t11ted c]ockw1se or "»-'
~h“:counter-c1ockw1se 1ndependent]y of the 1arger room After the subJect

s seated the cha1r and the room are brought tO prepared tT]tEd 59tt1n95 -

*where he exper1ences 1t as upr1ght A subJect s score 1s h1s ang]e

.vdev1at1on from percewved and true verttca] e1ther by movement of the 1 '

”’Vcha1r,_body adJustment test (BAT) or adJustment of the sma]] room room-i ffz'

.‘me}‘fadJUStment tESt (RAT) These tests eva]uate a subJect s percept1on of

- fthe pos1t1on of h1S body and of the who]e surround1ng f1e1d 1n re]at1on

" {;to the upr1ght and are structura]]y s1m11ar to the rod and frame s1t- s ff n
. sffuat1on ‘i__'f‘ffjﬁ“ | | B R S

' A th1rd s1tuat1on made use of 1n ear]y f1e1d dependence 1ndependence

“work requ1res @& subJect to separate an 1tem from the f1e1d in’ wh1ch 1t

Ht'ts 1ncorp0rated It 1nv01ves ne1ther or1entat1on toward upr1ght nor .

‘Zbody p051t1on In the Embedded F1gures Test (EFT) the subJect is shown _‘

‘a s1mp1e f1gure wh1ch is removed and then a comp]ex f1gure w1th the '

. ('".

o .

| “‘f}‘ and the subJect is- then asked to adJust the cha1r or room to a poswt1on'tff*=7‘
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g s1mp1e f1gure embedded 1n 1t A d1rett1ve is g1ven to 1ocate the s1mp1e
f1gure Th1s test was’ taken from Gottscha]t s test for the study of

past exper1ence 1n percept1on Co]oured patterns were super1mposed

o OVQI the Gottscha]t b]ack and wh1te out11ne f]gures to 1ncrease perceptua1

d1ff1cu1ty The EFT 1lst con51sts of twenty four comp]ex f1gures in each
of wh1ch 1s a s1mp1e f1gure to be 1ocated A max1mum of f1ve mtnutes 1s'f
' a]]owed per trlal The subJect s 5core is the mean amount of t1me |
requ1red to f1nd the s1mp1e f1gures w1th1n the comp]ex f1gures Th1s Ry
pwov1des a measure of the extent to wh1ch a subJect S percept1on 1s
- 1nf1uenced by the context in wh1ch an. 1tem occurs B A =
‘,: In a]J three tasks ear]y f1nd1ngs snowed marked 1nd1vwduaT

d1fferences in. performance w1tk1n et a] (1977) reports that a self—

2 cons1stency appears 1n performance across tasks If the same person 1s 1‘¢_:t -

tested 1n the 51tuat1ons exam1ned, 1t 1s found that the person who t11tsfh*f

the rod far towards the t]]ted frame 1n mak1ng 1t stra1ght 1s 11ke1y to.

be the person who t11ts h1s body far towards the t11ted room to perce1ve'rfa}n;i5e

the body as upr1ght, and he is a]so 11ke1y to be the person who takes a’ nft: L

1ong t1me to f1nd the s1mp1e f1gure 1n the comp]ex des1gn S1m11ar

’fi cons1stency has been found in. tasks wh1ch extend across other sense '.,1Eﬂvf"

moda11t1es 1nc]ud1ng for examp]e the se1ect1on of a s1mpTe tune from

a comp]ex me]ody, and w1th eyes c]osed the fee11ng out of a s1mp1e :;v :

frgure composed of ratsed contours, from a s1m11ar11y composed comp1ex =

f1gure (Axe]rod and Cohen, 1961 Wh1te 1954 w1tk1n, Blrnbaum, Lomonoco;fn?ﬂ:f P

Lehr and Herman, 1968)

W1tk1n, 1n conceptua]1z1ng these d1fferences prgpéség.fﬁatfihe;f} -

[ s



common denom1nator under1y1ng the dtfferences in performance in the ,

Y

}var1ous tasks ﬁ% the extent to wh1ch the person percelves part of a f .

<

?’f1e1d as d1screte from the surround1ng field as a whoTe. That 1s, 1t

nls the extent to Whlch the organ1zat1on of the preva1]1ng f1e1d

"L»/ //determwnes percept1on of 1ts components More s1mp1y, 1t is the extent

e - | - ‘ o i
' to wh1ch the person perce1ves anaTyt1ca11y ' fgar ”v_' | ;.. ;‘?., a
- W1tk1n (1950) def1nes these d1fferenqes in perceptua] behavwor in i .
the fo]]ow1ng Way: "‘Tti S '--’f :»” - ' Vx:"'h"jf;fl""
2 ”The mode of perce1v1ng wh1ch ref]ects ab111ty to. deaT
,]w1th the field in an active ana]yt1ca1 fashion and to
. ’d1fferent1ate obJects from their background has been: -
R called ' field- 1ndependent analytical’. .The oppos1te
ot way of jperceiving which reflects submission to the =
e *gi;\1nf1uence of the -field and the. 1nab111ty to keep an ,
.. item separate from. 1ts surround1ngs, we call 'f]e]d— ‘
'fifdependent’"(p 497) s ?Qvf* _ - o
To determ1ne whether the perceptua] dlfferences were stab]e or :ed_ o
‘:f-fgtrans1ent was the next deve]opmentaT stepg Bauman (1951) in - test1ng 5;H];“f;: L
':”bfifthe re11ab111ty of w1tk1n s test béttery and the stab111ty of the per- Lo
;f";fffceptua] behav1or reported the fo]]ow1ng test retest correTat1ons after
',‘%%fffff,a three year per1od RFT r— 84 (ma]e) (fema]e) BAT r—‘77 (ma]e) ;_t~if
e >7 (fema]e), and EFT r—~89 (male) (fema]e) Other researchers
‘t'°bhave found S1m11ar ev1dence to support these ftnd1ngs (L1nton, 1952
r'nai?w1tk1n, Goodenough & Karp, 1967 etc ) B | o | | S
| A focus on sex d1fferences noted d1fferences between men and women f Qeﬁ‘{_;
r'V(NTtan, 1949) These d1fferences have been seen to ex1st 1n ch11dren o
'u'_as ear]y as. e1ght years(w1tk1n, Goodenough & Karp, 1967). and w111 be

' ;j;dlscussed in more deta11 Tater - ;:;.'g ;‘_ugg,v';;;-

) \:... .



"[i(1977) th1s ev1dence 11nk1ng structur1ng tendanc1es to the ana]ytwca]

Harr1s (c1ted 1n W1tk1n et a] 1962) stud1ed whether the same _f

'1nd1v1dua1 dwfferences 1n perceptua] behav1or were apparent 1n prob]em QA._

»

f}so1v1no tasks Sho emp]oyeo two" prob]em so1v1nd tasks used by Duncker

-

"f:h(1945) in wh1ch a so]ut1on to a: structura1 s1tuat1on can be obta1ned by; ‘:,

’h_us1ng ob3ects out oF the1r norma] context Harr1s found that f1e1d— ;;'

11ndependent peop]e eas11y overcame the predom1nant context of: the obJects.r

\and were’ s1gn1f1cant1y more successfu] 1n so1v1ng the prob]em
Research us1ng Rorschach 1nkb10ts or amb1guous st1mu11 (W1tk1n et

1 1962 Gump, 1955) 11nked ana]yt1ca1 and structur1ng ab111t1es in dh

?

.’tﬁvperceptﬁon Th1s was Further Ver1f1ed 1n stud1es of verbal materna] R ‘
- -‘(Bruce, 1965 -K1e1n; 1967) and structur1ng of curr1cu1um content by h1gh

\

‘f'school teachers and students (Stasz, 1974) Accord1ng to N1tk1n et a]

“tendancwes of fweld dependence 1ndependence, suggested the 1nd1v1dua1

'~7,d1ffere%ces be1ng dea]t w1th m1ght best be conce1ved as an art1cu1ated- ERRRE

;'jgloba1 cont1nuum That 1s, ana]ys1s and structur1ng are comp]ementary i:f:‘7 c

‘:i’aspects Of art;cu]at1on Thus, the person who exper1encEs 1n an

'17gart1cu]ated fash1on seems to perce1ve 1tems as d1screte from background

B 3

5 i'~[iperce1ve 1t as. organ1zed when the f1e1d has 11tt1e 1nherent structure

'ﬁigIn contrast exper1ence 15 more g]oba] when 1t accords w1th the overa]]

~T{'ventlon of the acts of ana1y21ng and structur1ng Th1s appears tO be

fhapp11cab1e to both perceptua] and symbo]1c funct1on1ng

nw1tk1n,et(a1 1n conceptua]1z1ng th1s ev1dence on. perceptua] and -f"ﬁg”

f '5;when the f1e1d is organ1zed and to 1mpose structure on a f1e1d and so fg§1*4

“;,;;character1st1cs,of the g1ven preva111ng f1e1d and 1nvo1ves 1ess 1nter-:fi;ffhfft‘ L




0
I

: inte]JeCtua1'functioning»state‘that' S

) ”It became clear that we were dealtng with a broad

: !hmens1on of individual differences .that extend
‘across both perceptua] and intellectual activities.
‘Because what is at issue i% the characteristic
approach the person brings with h1m“to“a wide range

- of 'situations - we called it his sty]e =.and

- because .the approach encompasses both his perceptua1

- and intellectual activities - we spoke of it as h1s
'jcogn1t1ve sty]e , (1977 P 10)” : . s

Further stud1es of the re]at1onsh1p of these cogn1t1ve sty]es to
other var1ab1es have shown that they extend 1nto other domatns subsumedfll"
under persona]1ty ‘i : : » | | d |
W1tk1n and Goodenough (1977) report that the same contrasttng

' sty]es appear in soc1a1 behav1or as 1n perceptual behav1or That 1s,‘d

fte]d dependent persons as opposed to more f1e1d 1ndependent persons

o are ]1ke]y to be more attent1ve to and use preva111ng SOCTa] frames of }{s L

reference | It has a]so been documented that f1e]d dependent persons ;d"’

g ‘l

tend more to soc1a1 cues and are 11ke]y to be more attuned to soc1a1
'7 aspects of the env1ronment Thts has been ev1denced in: the f1e1d-

dependent persons study1ng of faces of others as a pr1mary source of

what othe(s fee] and th1nk (Konstadt and Foreman, 1965 Nev1]1 1972)_if;pi'jf’l_n

Further f1nd1ngs, (D1ngman, 1972 Oltman Goodenough W1tk1n, o

Freedman, & Fr1edman, 1975) Show that f1e1d dependent subJects are je;i””{'vr:’v |

percetved as tactful, con51derate, soc1a1]y outgo1ng and affect1onate~h*77

“:g and thus shou]d have gréater sk1]] 1n gett1ng a]ong w1th peop]e 'T",~'eﬁf"/

contrast f1e1d 1ndependent subJects are 1mpersona1]y or1ented and are;f;[ S

”U[f, more 11ke]y to be 1nterested in the abstract and theoret1ca1 (B1ggs, f;{%;;;f5n7

F1tzgera1d & Atktnson, 1971 Heath 1964)

»



Wftkin et al. (1962) a]go report that these perce1ved 1nd1v1dua1:.
»styles can be seen in the domawn of body concepts and defenses The
x"f1e1d 1ndependent SUbJECt exper1ences the body as hav1ng def1n1te
1,}11m1ts w1th d1screte yet 1nterre1ated parts formed 1nto a structured
hwho]e F1e1d dependent subJects have y q]oba] concept of the bgﬁvw
dfﬂnIn the defense doma1n ‘the f1e1d de;endent persons tend to use non— ',::'h
spec1f1c defense mechan1sms such ag repress1on o el
| In re assess1ng the evo]ut1 n: of the work on cogn1t1ve funct1on1ng,ip
;'t1t can be seen that the artwcu]ated g]oba] d1mens1ons of f1e1d dependence—.fh
"1ndependence cons1stent1y re1ate to the perceptua], 1nte]1ectua1 and |
o persona11ty doma1ns o *;f" ;‘:7';2 ;v/;_:f_#'- }l - | ‘
| A 1ong1tud1na1 study by W1tk1n, Goodenough & Karp (1967)-'ha§

11-1nd1cated a deve]opmenta] progress1on from re]at1ve f1e1d dependence :
: RPN

)

7fto greater f1e1d 1ndependenoe Th1s trend 1s ev1dent untllvm1d ado]esencelyh

"f;;at wh1ch time 1t ]eve]s off Sometwme fur1ng %1dd1e age however, there

ff_ffjsfaeféf | er f1e1d dependence,j(w1tk1n et al 1962) However,.fﬁ‘fl;ijnf

‘f;“tfdespiteﬁ‘ \ .1ncrease 1n d1fferent1at1on dur1ng ch11dhood and

"1;¢éffy;aqdé i d1v1dua1s appear to ma1nta1n the same- re]at1ve
. p1r peers on measures of f1e]d artlcu]atlon S

of f1e1d art1cu1at1on have been ref1ned s1nce the ear]y

"“fthefcompTex 4 gets requ1red for ear11er 1aboratory test of f1e1d-

e

' n{,dependence—sndependence there are now ava11ab1e s1mp1er dev1ces and

et 1;~group tests w1th good re11ab111ty, app11cab1e to the comp]ete age span

' 7-fv;'(W1tk1n O]tman, Raskwn & Karp, 1971)

lopment w1tk1n et a] (1977) report that 1n p]ace of .':ﬁfﬁ'}frfff
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HonSberger (1976), in a summary preposes that w1tk1n s theory,
f“hypothes1zes a deve]opmenta] progre551on towards a d1fferent1ated state
vcharacter1zed by separated psycho]og1ca1 funct1ons, (1 e. perce1v1ng _-‘
':from fee11ngs, th1nk1ng from actxons); an’ ab111ty to analyze and -
'structure exper1ences (ife art1cu1at1on), and a separat1on of se]f

from the env1ronment

Gruenfe]d We1ssenberg and Loch (1973) summarfze the charaCteristicf

'behav1ors at each end of the field- dependence 1ndependence cont1nuum asf¢gf"'

fo]]ows
VAt the art1cu1ated end of the cont1nuum, the
©_characteristic. intellectual behaviar is analytic- < ..
systematic, the perceptua] behav1or is d1scr1m1nat1ng,
“the emotional behavior is 1ndependent and. self-reliant,
_~and ‘the motivational behavior is active and focused.
- At the gtobal end of the _continuum, the characteristic" ‘
: j1nte]1ectua1 behavior. is. intuitive, the perceptual .,.J“_
behavior is’ und1fferent1ated the emotional behavior - \

B ‘;f‘;}; },,, is impulsive, - the social’ behav1or is dependent and . .

.~ other-directed, and. the mot1vat10na1 behav1or is
Tfﬁpa551ve ‘and d1ffused“' (p 42)

It 1s rather obv1ous at th1s po1nt that a theory wh1ch pred1cts

i‘_fﬁsuch d1verse character1st1c behav1ors must have educat1ona1 1mp11cat1ons

'»fh’A d1scuss1on of these 1mp11cat1ons and re]ated research perta1n1ng to

V';‘sex d1fferences, mathemat1cs ach1evement, and\1nstruct1ona1 sty]es w111 'yif"'

~o’ E .

l 53éffo]10w
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I11. f_EIELDTDEPENDENCE-‘I_NDEPENDEN'CE AND..S“EX.DI'F_FERENCE-S IR

The study of poss1b1e dlfferences between sexes was an. ear1y step
'1n w1tk1n S evo1ut1on of the f1e1d dependence 1ndependence theory VAs
f'was ment1oned ear]1er 1n th1s rev1ew, W1tk1n et a] (1962) reported

that in western soc1et1es there are. pers1stent sex d1fferences in f1e]d—

\dependence 1ndependence beg1nn1ng 1n ear1y ado]escence These d1fference57'-"

ex1st as ear]y as- e1ght years o]d

”: Pysh (1970) concurs w1th these f1nd1ngs of no sex d1fference 1n pl\'_

'ff;g_ch11dren be1ow seven years Further stud1es w1th pre schoo] aged ch11dren

;,(Massarl & Massar1, 1973) found no: sex d1fferences uswng the embedded-

e f1gures-test Keough and Ryanv(1971) conf1rmed th1s w1th a. samp]e of ‘x: |

'7"k1ndergarten ch1]dren but d1d f1nd a sex’ d1fference 1n favor of. boys };fv~‘J

ius1ng the portab]e rod and frame test Research however, general]y
'1nd1cates no sex. dlfference at th1s age 1eve] whlch is. 1n accord w1th ,§v 

In a report of a: 1ong1tud1na1 study of cogn1t1ve sty]e and academ1c?fu*'1$‘?""

4

11cho1ce and performance w1tk1n (1972) has 1nd1cated that a. pattern of

- _more f1e]d 1ndependent persons se]ect1ng sc1ence and mathemat1cs courses?ﬁf R

L*afjh7seem to. emerge,‘ In co]]ege and h1gh schoo]s where cho1ce is av11ab1e, ﬂ_!;;fiﬁﬁ'n

"-'f1t appears that fema]e mathemat1cs maJors are more h19h1y 1ndependent

}:“‘*than males These f1nd1ngs suggest that where course cho1ce is- ava1]-:ﬁ~§f;;fﬁ"ff"

' i?ab1e, the sex d1fferences may be due to subJect area researched rather o T

‘etthan a dom1nant]y cons1stent sex d1fference A

T Cross cu]tura] studles 1n the Canad1an North <Berryfiées);fhayér;;Ag;;f.;;f}};}
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' 1nd1cated no s1gn1f1cant sex d1fferences between Esk]mo men and women on

.(w1tk1n & Berry, 1975) 1nd1cate that sex d1fferences 1n f1e1d dependence

the embedded f1gures test. Ev1dence from other cross cu]tural stud1es,'

.!1ndependence may be uncommon in mob1]e hunt1ng soc1et1es and . preva]ent

in sedentary, agr1cu1tura1 soc1et1es That 1s, soc1et1es wh1ch -are

_character1st1ca1]y d1fferent ih sex- ro]e tra1n1ng and. the va]ue attached

'fema]e dependency

in mathemat1cs ach1evement (G]ennon & Ca]]ahan, 1968) | However, these

“to the women s ro]e may be character1st1ca11y d1fferent in the sex-

re]ated var1at1on aspect of cogn1t1ve sty]e Th1s suggests that sex—

re]ated d1fferences may not be found in soc1et1es wh1ch do not encourage
| ‘f. . _‘ | )

An inference from th1s hypothes1s is that W1th the constderab]e o
change 1n the fema]e ro]e in North Amer1can soc1ety, there may no 1ongerrb_'f
be’ sex d1fferences in cogn1t1ve performance of f1e1d dependence- _g';5 .
1ndependence However th1s may be true for on]y soc1a]1y aware segments n

of the popu]at1on

Ear]y research in mathemat1cs a]most a]ways found ma]e super1or1ty

sex- re]ated d1fferences do not appear to be as preVa]ent as ear11er

‘be11eved (G1ennon & Ca11ahan, 1975 Fennema, 1974) . Although the resu]ts f

‘of the Nat1ona1 Longn1tud1na7 Study of Mathemat1ca1 Ab111t1es (NLSMA) and

the Nat1ona] Assessment of Educat1ona1 Progress (NAEP) reported sex

'd1fferences in favor of ma]es, Fennema: and Sherman (1977) reported that

r»sex re]ated d1fferences were found in only ha]f of “the h1gh schools

stud1ed if the number of years study1ng mathemat1cs were conirolled

In a study of 1, 320 grade six and e1ght mathemat1cs students
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“enrollgd in middle schools in Madison, Wisconsin, Fennemav& Sherman

‘ ‘(19785 found that not onTy d1d femaTes not do better than males on Tow
level tasks (computat1on) but maTes d1d not perform better than femaTes

'onchigh Teve] tasks (concepts,«prob]em so]v1ng) They report that their

',.resu1ts conf11ct with the NLSMA resuTts of male super1or1ty 1ncreas1ng
lw1th TeveT'of comp]ex1ty They suggest that the change in the roTe of
.women 1n society has changed femaTe ach1evement patterns Th1s

..-'hypothes1s has been presented by Mactoby and JackT1n (1974) withDrespect~
. \ - N

- _;to aTT Sex- reTated d1fferences 1n 1nteTTectuaI ab111t1es

: An assessment of sex d1fferences in both’ cogn1t1ve sty]e and

fi mathemat1cs ach1evement to test th1s hypothes1s s necessary

IV, FIELD DEPENDENCE INDEPENDENCE AND MATHEMATICS ACHIEVEMENT

w1tk1n et‘aT (1962) have proposed that the relative ab1T1ty to.

’separate an 1tem from 1ts context and the ab111ty to structure unstruct-:
ured s1tuat1ons as weTI as restructure, aﬂready structured s1tuat1ons
“is-an 1mportant aspect of the d1fferent cogn1t1ve styTes Success 1n.'
Tearn1ng mathemat1cs a]so 1nc1udes these component ab1T1t1es That 1s,_
4i‘, computat1on, 1earn1ng of concepts and prob]em soIv1ng are funct1ona11y |

.vfreIated to these a5474t1es zb‘fMNb’ ) 1?:" o o " |
W1tk1n et a1.~(1977) 1n;é%phasjzinglthe strUCturjng;hypothesis

L S »
- state that: C o ‘
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”Frequently in ]earn1ng sthe mater1a1 to be 1earned lacks
‘clear inherent 'structure, creating the requirement that
the learner himself provide organization as an aid to
learning. Field- -dependent persons are likely to have

" greater d1ff1cu1ty in learning such material compared to

. field-independent persons who are more likely themselves
to provide the mediating structural rules that are needed
to facilitate ]earn1ng ‘On the other hand, .when material
to be learned is presented in an.already organized form,
s0 that structuring is not particularly called for, field-

- dependent and field- independent peop]e are not 11ke1y to
differ in the1r 1earn1ng", (p 21) .

Fo110w1ng part1cu1ar rules to do bas1c computat1on and the struct-
~ured presentat1oh of-concepts,1n mathemat1cssappears to,compensate for

'v;'the Tack of structuring abi]ity of the'fie1d-dependent student However,

-in s1tuat1ons where the student must’ search for a correct concept the

.‘f1e1d 1ndependent student wou1d have an advantage That 1s, a concept

- atta1nment s1tuat1on where the student ro1e is pass1ve is more suitable.

, ‘"for the f1e1d dependent student and one wh1ch the student 1s act1ve that
_15, tr1a1 and error search, is more su1tab1e for a f1eﬂd 1ndependent -

» student Thertype of Jearn1ng s1tuat1on is of paramount~1mportance '

wertheimer (c1ted 1n Hammond 1976) An ana]yz1ng prob]em so1v1ng d'

:has stated that the f1nd1ng of a correct so]ut1on requ1res the separat1on B S

| "of prob]em components from the context of the s1tuat1on and recomb1n1ng
‘fethem to form new re]at10nsh1ps Th1s def1n1t1on of prob]em so]v1ng, s
'nenta11s behav1ors character1st1c of relat1ve f1e1d 1ndependence }It_b
‘,would be expected that a fleld 1ndependent student wou]d be better ab]e
~ to cope w1th this component of mathemat1cs | | |

B]ake (1976) conducted a c11n1ca1 study to analyze the processes

v'-students used 1n so]v1ng mathemat1ca1 ‘word prob]ems and to determ1ne the :

\
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"effect of problem cbntext on these processes; A concomitant'purpose was
tordetermtne-whether students who dtffer in degreefof‘fie]d-independence,
- dttfer in the.proceSSes they;use to solve mathematics prob1ems. His '
. sample consisted of forty'subjects of both sexes who'mere'compteting~a;
grade e]eVen’academic'mathematics program random]y se]ected from fourteenb
T A]gebra Il classes The subJects were adm1n1stered W1tk1n s Embedded

F1gures Test and accord1ng1y were match ass1gned t0 a rea1 -world or

_mathemat1ca] problem setttng group SubJects tape recorded protoco?s of .

'~3prob]em so1v1ng procedures were ana]yzed by us1ng a sequent1a1 cod1ng of

:problem so]v1ng behav1ors, and 1ater matching the behav1ors to. persona]
| character1st1cs | | ‘
, Prob1em context proved to be unrelated to the heur1st1cs used

;Both tota] numbers and types used were not 1nf1uenced by the prob1em set-
v t1ng SubJects work1ng prob]ems 1n the mathemat]cs wor]d sett1ngﬁhaue ”\’“i
'.more d1ff1cu1ty understand1ng the problems, but performed as we]] as the '%t-
'?;other group. o :1 | | | i
| F1e1d 1ndependence had a marked eftht on the use of heur1st1cs and T

' on the . number of correct so]ut1ons obta1ned The f1e1d 1ndependent sub— -

pJects used a greater var1ety of heur1st1cs (r- 33) 1n attack1ng and4

'so1v1ng prob]ems, were more w1111ng to change ‘their mode of attack (r-}.,'ﬂ
",.27), and obtatned a greater number of - correct so]uttons (r- 30) than o
:‘p_the1r f1e]d dependent counterparts | " ‘
| B]ake reported that the number of t1mes a subJect attempted to

™~

}‘so]ve a prob1em was unre]ated to obta1n1ng a correct solut1on wh11e

”chang1ng one s mode of attack in so1v1ng a prob]em was 51gn1f1cant]y

e
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- p ¢ .01) rETated to'obtaining’a'cofrect solution An‘iﬁterestfng

f_ observat1on was, that field- 1ndependent students were more w1111ng to.

. check’ the1r work, usua]]y by retrac1ng the steps, whereas the field--

‘ dependent.students usua]]y-re-read the ‘problem. co ;
This study by Blake is in actord‘with.Witkin‘s'hypothesized dif-

; » ferences 1n components re]ated to prob]em so]v]ng of students Judged :

're1at1ve]y f1e1d 1ndependent or dependent Any d1fferences wh1ch occur
"1n concept or factua1 1earn1ng may be due to the amount of structure
”'prov1ded by the 1nstruct1ona1 sett1ng D1f erences wh1ch occur in math-'
ematics ach1evement may be due to cogn1t1ve sty]e d1fferences or to .
: ]earn1ng sett1ng structure An;}nyestlgat1on of these cruc1a1 factors_

o JS necessary

V. ‘FIELD-DEPENDEN&E—INDEPENDENCE~AND»INSTRUCTION”-

The 1mportance of ana]yz1ng, structur1ng and restruct1ng in.
’1nformat1on process1ng has been emphas1zed by w1tk1n et a] (1962)
"dd1fferent1at1ng re]at1ve1y f1e1d dependent and 1ndependent behav1ors
;dGruenfe]d We1nssenberg and Loch (1973) 1n summar1z1ng the’ re]at1ve

g character1st1c behav1ors attrwbutab]e to the d1fferences 1n cogn1t1ve

'_sty]e refer to the f1e1d dependent person as other d1rected a?e

_.. the f1e1d 1ndependent person as se]f d1rected w1tk1n et a] (1971) udtifssd - p

- dsuggest that 1f the f1e1d dependent student 1s presented organ1zed

: mater1a1 or presented materlal in an organ1zed structured manner then '

v', N o

.'th1s w11] compensate for def1c1ency in structur1ng ab111ty Thus, ,_‘“‘ "

there w111 be compensatlon by cogn1t1ve sty]e in 1nstruct1on _The[ﬁd',l'.”:f

3 TR L I
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‘ f1e1d 1ndependent student wou]d prof1t lTess from such a teach1ng approach
“and wou]d prefer 1ess 1mposed structure '

In a programmed 1nstruct10n study (Renzf; i974)“ theramount of feed- aﬂ’;
back g1ven a subJect was var1ed Each SUbJECt was requ1red to 1earn to |
draw.an exacL e111pse In one version of a text,,subJects were not given -
feedback about their performance when they attempted to draw the e111pses
requ1red In a second vers1on, a correct]y drawn e111pse was prov1ded as

an. over]ay in the text ‘Results 1nd1cated that the performance of re-
:_erelat1ve]y f1e1d 1ndependent col]ege students was not 1nf]uenced by whether
or not they rece1ved feedback Ih contrast f1e1d dependent students .
]performed s1gn1f1cant]y better on the posttest when feedback was g1ven

Emmer1ch (c1ted 1n W1tk1n~et a] 1977) ina study of teacher s
.and students -roles 1n the teach1ng-1earn1ng process found resu]ts con—v
»s1stent w1th Renz1 ' In an ana1ysws of teacher 5 responses to a quest1on—na
.’;na1re he constructed for the study, Emmer1ch found that teachers descr1bed
“ f1e1d dependent students as prof1t1ng from "prov1d1ng students w1th a

‘ f:p]an A f1e1d 1ndependent students were descr1bed as prof1t1ng 1ess from o

,~such a teach1ng approach

Sa]omon (1972) in a: rev1ew of aptltude treatment 1nteract1on mode]s

"r*ffd1scussed the "compensatory“ and "preferent1a1“ mode]s The prov1d1ng

';fof structure and gu1dance to the f1e1d depe?dent student wou]d f1t the ///fj;*-i

/'f
-~

' 'fcompensatory mode] the a]]ow1ng of the field- 1ndependent student ‘o 3,.j;',f°f:’"“

"'s7work w1th 1ess gufdance 1n a 1ess structured ]earn1ng 51tuat1on wou1d i;t»-'

1 1';f1t the preferent1a] mode] Cronbach and Snow (1977) ina rev1ew of

}jATI stud1es po1nt out that on]y a few stud1es exam1ne the 1nteract1onsjr‘f;

' ,.-/



.
of field- dependence 1ndependence WTth 1nstruct1onk
Grleve and Dav1s (1971) conducted a study in wh1ch.cogn1tave styTe, o,
"d1scovery and expos1tory methods of 1nstruct10n, and grade n1ne geography'.

- X
~ach1evement was reTated After a three week study of a Un1t on the

5 geography of Japan under e1ther a d1scovery or expos1tdry method, stu-

_ents were assessed us1ng two tests, ope at the knowTedge TeveT the other,' )

'vat h1gher TeveTs of the BToom Taxonomy " For the ent1re sampTe of ma]es |

| and femaTes there was a s1gn1f1cant pos1t1ve reTat1onsh1p between f1e1d-

) F,1ndependence and performance at h1gher levels, but no 1nteract1ons were o

.found After e]1m1nat1on of one th1rd of the sampTe scor1ng 1n the _ _P
fm1dd1e range of the H1dden F1gures Test the anaTys1s showed a method
- by f1er 1ndependence 1nteract1on for maTe SUbJectS on both tests w1th
-ﬂthe f1e]d 1ndependent‘sub3ects scor1ng h1gher under the expos1tory j e

"treatment In the expos1tory treatment the genera11zat1ons were ver-

'";baT1zed by the teacher as a flrst step 1n 1nstruct1on In the d1scovery o

fitreatment genera11zat1ons were not put 1nto words unt1T the end of the

"(work per1od Gr1eve and Dav1s suggest that the d1scovery method pro--ifﬂ?~‘dk¥f e

”-f'»v1ded a more 1ntense persona] and congen1a1 soc1a1 context wh1ch

:efsaccord1ng to W1tk1n f1er dependent students woqu prefer

: Thorne]l (1977) stud]ed the reTat10nsh1p between ana]yt1c/g]oba1
‘ifcognwtlve styTes and amount of wr1tten gu1dance prov1ded to: Tearners 'v[f 3

.fi.LS1xty fourth grade students were randomTy as51gned to e1ther an o

1ntermed1ate or max1ma]"gu1dance treatment d1ffer1ng in. reTat1ve :5-<

. amount of wrwtten 1nstruct1ons Us1ng a med1an spltt of scores on the S

"_;Ch1Tdren s Embedded Flgures Test each treatment was subd1v1ded 1nto ?'

[y . :
SN
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"'two cogn1t1ve sty]e groups Th1s produced four subsamp]es of f1fteen ;

. =
vstudents d1ffer1ng 1n both 1nstruct1ona1 strategy and cogn1t1ve sty]e

: ‘;._The qroups worked through non- programmed, self- 1nstruct1ona] booklets

' ,gu]dance treatments

® f L S

tprepared by the 1nvest1gator on. se]ected geometr1c concepts for one

" hour- per day, for three consecut1ve days A power posttest cons1st1ng
f,of twenty f1ve assessment 1tems re]ated to the ge§metr1c concepts was

vadm1n1stered at the end of the three c1asses /Thorne]] found that
- ne1ther 1eve1 of gu1dance was more‘fac111tat1ve of 1earn1ng w1th respect
.g.to e1ther ana]yt1c or g]oba] subJects A compal]son of the performance i_ft]
“of subJects of d1fferent cogn1t1ve sty]es showed that the ana1yt1c 3 |
: 'fsubJects d1d s1gn1f1cant1y (p 01) better regard]ess of treatment
{-lAny 1nterpretat1on of th1s study however, 1s 11m1ted by the short

-Tdurat1on of the study and the s1m1]ar1ty of the max1ma1 and 1ntermed1ate :

-

s Ba]dwm (1977) in a study of the 1nteract1on of ﬁe]d dependence 2
’and f1e]d 1ndependence w1th method of 1nstruct1on assessed the jj,ﬁ
"hg fo]10w1ng hypotheses f1rst]y, f1e1d dependent students preferrwng

‘"f;1nteract1on w1th peop]e wou]d ach1eve more 1n mathemat1cs 1f Perm1tt9d

:thf[to study 1n homogeneous groups of f1e1d dependent or 1n heterogeneous

N “groups of two f1e1d dependents and two f1e1d 1ndependents, second]y,
E 5ff‘the f1e1d 1ndependent students wou]d ach1eve equa11y we]] in. 4nd1v1dua1
"h‘{study, homogeneous group study, or. heterogeneous group study, th1rd1y, :
; hﬁ%}ﬂregard]ess of prev1ous 1earn1ng, f1e1d 1ndependent SUbJECtS WOU]d score
”t~r.as1gn1f1cant1y h]gher than f1e1d dependent subJects on the cr1ter1on test ;e:s

" in 1og1ca1 equ1va1ences “'pff":_f,*bv‘.f,;‘”'";':;xv,”“~fi}t3a:v,7;,,xgjx»'
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‘5-r_1 (1978)
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To test the hypotheses, Ba]dw1n used f1fteen 11bera1 arts

' ~mathemat1cs c]asses at Nassau Communtty Co]]ege The groups were . g1ven
the Group Embedded Fagures Test w1th the top scor1ng one- thlrd cons1dered L
B fwe]d 1ndependent and the 1ower scor1ng one th]rd cons1dered f1e1d- o

. . 1 .
fdependent These students were then ass1gned to one of the three

treatments, homogeneous, heterogeneous or 1nd1v1dual study A ser1es of

' -'worksheets deve1oped by the 1nvest1gator was g1ven to each group and ”
_after two and one ha}f seventy f1ve m1nute c1asses, a cr]ter1on test
iwas g1ven A prev1ous 1earn1ng measure was used as a covar1ate 1n

'analyses

- The resu]ts substant1ated on]y hypothes1s two—‘thatftTETd‘Tndependent

-students wou]d do equa1]y we]] 1n e1ther group However after dropp1n9 'f -

. o

'the covariate of prev1ous ]earn1ng, Ba]dw1n conc]uded that the f1e1d—
f; 1ndependent students d1d better regard]ess of the type of 1nstruct1on

35Aga1n, however the short durat1on of the study and the adm1n1ster1ng of . _[h”“”

»ﬂ

'Zf:the covar1ate test after the treatments 11m1t any 1nterpretat1on of these‘?:, e

A we]] contro]]ed short durat1on study of 1nteract1ons between

'f1e1d dependence 1ndependence and two d1mens1ons of d1scovery 1earn1ng, ;;H'Htfylff

ih‘fleve]s of abstract1on and 1eve1 of gu1dance was reported by McLeod et ‘7.

Part1c{pants 1n the study came from four sect1ons of a mathemat1cs

f'vtcourse for prospect1ve e1ementary teachers There were 120 part1c1pant5»7f i
-'"random1y ass1gned to e1ther of four treatment groups vary1ng 1n ]eve]

'gof gu1dance and 1eve1 of abstract1on The treatments were m1n1mum dﬁ L



L ;:1n TeveT of abstract1o'.

4 :

‘gu1dance w1th man1puTat1ve materla]s, max1mum gu1dance w1th manapuTat1ve _h
mater1aTs, minimum gu1dance w1th symbo]]c presentat1on and max1mum
gu1dance w1th symbo]1c presentat1on Each ~group worked through a packet
of pr1nted mater1aTs des1jned for the1r treatment group cover1ng add1t1on
"and subtractlon in bases other than ten Students-were:gtven 50 m1nutes
to compTete the treatment | | | | |
ATT subJects were: gwen a pretest two posttests, two rete on-
Abtests four weeks Tater, and the Hldden F1gures Test to measure f1er—

-

'-‘b"dependence-1ndependence The two posttests and retent10n tests var1ed .

| McLeod et aT rep rt that as pred1cted f1er lndependent students
- did better w1th m1n1m [ gu1dance whereas f1er dependent students
| vexceTTed w1th max1mum u1dance ATthough there was one 1nteract10n o

o between f1er dependence 1ndependence and TeveT of abstract1on, no f

4""1cons1stent pattern for th1s d1menswon was found

As 1s po1nted out by Gfonbach and Snow (1977) the research reTat1ng o

ff]e]d dependence 1ndependence to 1nstruct1on has been 1nconc1us1ve>1n

ﬁ'f;the f1nd1ng of 1nteract1onaT trends After rev1ew1ng the stud1es, one

'T;fi can aTso concTude that the1r short durat1on may have been the 11m1t1ng

'_-;factor The 1ntended d1fferences in treatments may have‘been 1n-' e
_suff1c1ent to determ]ne student d1fference As weTT \us1ng samples of
-'{?coTTege students w1TT T1m1t the generaT1zab1T1ty of any f1nd1ngs to a

ffschoo] s1tuat1on

As Cronbach and Snow (1977) po1nt out a few f1nd1ngs suggest that ?1f_t':

"QI;_i1t heTps to make the treatment s1m1Tar to the styTe as- w1tk1n et aT (1977)

e
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/o

,_hypothe51ze Th1s hypothes1s seems reasonab]e and f1ts a perferent1a1

'S.i or- cap1ta11zat1on mode1 On]y through further research 1nto 1nstruct1on

' “and cogn1t1ve sty]e w1]1 conS1stenc1es and genera11zat1ons be able to be

p1nned down -

VI} TECHNICAL SUGGESTIONS FOR ATI RESEARCH

Cronbach and Snow (1977) after rev1ew1ng the mass1ve research on’
f;apt1tude treatment 1nteract1on§ offer severa] sugoest1ons wh1ch may |

.ffstrengthen further ATI research | * » U‘v ) ‘ o :

‘ F1rst1y, they suggest that there 1s(a need to co]]ect data from

ﬂ',t1nstruct1ona1 procedures that rea11st1ca11y proqress through a body of
C»mater1a1 S _ | S |

| Second]y, they suggest that 1nstruct1on shou]d be cont1nued 1ong |

-aienough S0 . that the student is thorough]y fam111ar w1th the style of

;‘.f:f1nstruct1on Th¥§ w111 norma]]y be a m1n1mum of a two week per1od

Th1rd1y, samp]es shou1d be suff1c1ent1y 1arue to g1ve the study .iv
E“_isuff1c1ent power Samp]e s1zes 1n the order of Iﬁo students are

2 frecommended

Fourth1y, when one character1st1c 1s of Sp8c1a1 1nterest to the ff R

- J‘51nvest1gator add1t1ona1 apt1tudes shou]d a]so be measured These extra f:ffﬁfh

’ﬁf'gymeasures should 1nc1ude at 1east one measure of genera1 ab111ty | Th1s

'*7’w1]1 prov1de ev1dence as to whether regress1on 1s due to the component

'-tf_f'of genera] ab1htyv Other apt1tude measures may 1nc1ude those hav1ng

S a conceptua1 re]at1on toéépe apt1tude of concern Inc]us1on may be S

'-icons1dered us1ng a downward progress1on from genera1 ab111ty on some Jj”fﬁp'



, aptttude h1erarchy This'procedure will allow thezinvestigator to

determlne any

'*~verre1at1ons between the apt1tude of concern and others
'; wh1ch may 1n 4 3 t w1II aIso prov1de the 1nvest1gator w1th some
concept1on ofzf _;,of regress1on accountab111ty of.the apt1tude
| r'procedural‘suggeStions of Cronbach and Snow -
*are offered to heIp gu1de new efforts 'to product1ve1y
S advanCe;AF; ch.. An attempt was’ made to 1ncorporate them in the o
;presént‘jnl - L A
-VII?M IVE INTELLIGENCE AND FIELD DEPENDENCE INDEPENDENCE
In foII g the suggestlon of Cronbach and Snow (1977) to use other
apt1tude measu 3 than the one of spec1f1c concern, the measure of

Reerct1ve InteII1gence»was used 1n th1s study Reerct1ve InteII1%§nce o

’.fyf was dev1sed by RLW‘ Skemp (1958) and spec1f1caIIy reIates to mathematlcs g‘)

thlnk1ng I

ach1evement (Harr1son, 1967) - ';1,2'{~41’fffgj o

s

"The funct1on1ng of a second order mentaI system wh1ch
ST can. perceive relat1onsh1ps among. and act _upon. the- '
jﬂ”concepts and operations: ‘of the sensori- -motor. system, ‘
< taking into account the1r re]at1onsh1p as well- as’ S
- information: from the memory and the externa]

v%(en found to be a s1gn1f1cant pred1ctor of mathemat1cs:<r;ri

Skemp (c1ted 1n Harr1son,‘1967) def1nes reerct1ve 1nte111gence as ?f'vfiff.ff

"'“f;env1ronment“ ( 123) s RS .Ng ,]i'afvft 'fvinxwft;f;ﬂs :

The bas1s for reercttve 1nteII1gence comes from Skemp s v1ew that

mathemat1ca1 th1nk1ng 1s character1zed by the process of eprorat1on

' and generaI1zat1on that der1ves new cIass concepts and operat1ons from _‘.---“"“‘»'



"mathemat1caT 1deas as aTmost e
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ex1st1ng gnes and appT1es these cTass concepts and operattons in f1ers .

f"dlfferent from that of the1r or1g1n He views the deveTopment of

|

nt1re1y conceptuaT (Skemp,‘1962)

It can be ascertatned that Skemp s construct of refTect1ve

,1nte111gence 1s ma1nfy concerned W1th ab111ty to attain concepts and ‘

- to operate on of with these cOncepts : The secondvorder mentaT

" functwonlng refers -to the abstract\man1pu1at1on of the concepts ‘ Thatt;

3

is, the use of the concepts 1n someyform of mentaT man1pu1at1on

The 1mp11cat1on may be der1ved that refTectlve 1nteTT1gence

‘ 11ncorporates f1rstTy, the ab111ty to formuTate concepts, and second]y,\v”‘

' the ab111ty to restructure or mentaTTy operate on these concepts That’f;, ;

S 1s, flrstTy the concepts are atta1ned and secondTy they are bu1Tt upon,‘“

'“fef,dependence 1ndependence That 1sx f1er dependence 1ndependence referspii';:T

restructured reformuTated or otherw1se used 1n some sense for some

vipurpose t*‘fﬁf,j'g .f*t: ;i' '{-'

Skemp (1971) descrlbes the process as foTTows

“Both ‘the” format1on of mathemat1caT concepts and probTem-n7
" solving activities are-'cognitive, organizing processes .
y _1nvoTv1ng awareness. of, modification of;, and chaice.
~ from among mentally represented operat1ons Such™:
0 - reflective activities make. p0551b1e what 15 termed
- :E-Tog1caT thought“'(pp 16 17) , e

Th1s same bas1c 1mp11cat1on was drawn from the research on f1er-

-Tﬁ:glto the reTat1ve ab111ty to d1sembed from compTex s1tuat1ons and may be ffﬁ5:7*5'ff“

l

‘ e mgasure of the ab1T1ty to structure concepts and 1n mathemat1ca1
ey ‘fff{_thlnk1ng may aTso prov1de a d1fferent1at1on of students ab1T1ty to

-7ffsoTve prob]ems where restructur1ng of'concepts,yetc 1s necessary

N R
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; ) . . - o _ S
It was asserted ear11er,,that prov1d1ng comp]ementary treatments

b“'.-_ to f1e]d dependent and f1e]d 1ndependent students wou]d opt1m1ze con-v

"jl1n concept atta]nment

'ﬁ}; ex1sts that they may be a]ternate measures of the same apt1tude that .

;acept atta1nment and that d1fferences whlch m1ght occur 1n the mathemat1c‘f’
hh ach1evement of f1e1d dependent and f1e1d 1ndependent students may be due
“thto prob]em so]v1ng ab1]1ty | B |

3 : It seems that ref]ect]ve 1nte111gence may a]sp prov1de a dascrwm— ;
“'v‘1nat1on here It appears that a person of h1gh ref]ect1ve 1nte111gence g

'may be more capab]e at prob]em so]v1ng tasks than a person of Tower

'ref]ectlve 1nte111gence However th1s d1fference may or may not ex15t

‘ﬂ.‘
]

It seems that some conceptua] 1nnk can be made between f1e1d-

ﬂ;dependence 1ndependence and ref]ect1ve 1nte111gence The poss1b111ty

'f*i{ref1ect1ve 1nte1]1gence may be a measure of a h1gher order ab111ty and

‘ thus d1fferent1ate prob]em so]v1ng ab1l1ty 1n mathemat1cs ach1evement"

'4'or that in: some way ref]ect1ve 1nte111gence and f1e]d dependence—,fﬁeuff R

"7bp1ndependence are ent1re1y d1fferent and d1st1nct apt1tudes

The 1nc1us1on of ref]ect1ve 1nte111gence 1n th1s study w111

"-\

'irf_:;prov1de 1nformat1on of a poss1b]e re]at1onsh1p It w111 a]so prov1de R

:5751nformat1on on the re]at1ve pos1t1ons of ref]ect1ve 1nte111gence and

«.“_%nf1e]d dependence 1ndependence on an apt1tude h1erarchy



VIII. SUMMARY

‘Work by Witkin et al. (1949, 1950, 1952, .1962, '1977) has ‘shown -

al

that cons1stent and marked individual d1fferences exist in perceptua1 o,

~'funct1on1ng These d1fferences have been shown to extend across 1nte1-*
»1ectua1 funct1on1ng ‘and persona11ty characterlst1cs These 1nd1v1dua1
‘dtfferences def1ne a hypothes1zed cont1nuum from f1e1d dependence to
f1e1d 1ndependence ii ,;‘t.d é . B | “ | ‘

| At the f1e1d 1ndependent end of the cont1nuum, the 1nte11ectua1

| behav1or 1s ana1yt1c and systemat1c, perceptua] behav1or is d1scr1m1nat1ng,

emot1ona1 behav1or is- se1f contro]]ed soc1a1 behav1or 1s 1ndependent and o

se]f—re11ant, and motvvat1ona1 behav1or is. act1ve and focused At the

f1e]d dependent end of the cont1nuum the 1nte11ectua] behav1or is R

1ntu1t1ve perceptua] behav1or s und1fferent1ated emot1ona1 behav1or is ’;

1mp1us1ve, soc1aL behav1or is dependent and other d1rected and
mot1vat10na1 behav1or 1s.pa551ve and d1ffused (Gruenfe]d et a1 1973)

| Witkﬁn et a1 7(&977) report ‘that sex- re]ated dlfferences occur after
age e1ght in favor of ma]es They hypothes1ze that f1e1d 1ndependent

_pe0p1e‘show a preference for mathematics and‘other related areasknand

that 1eve1 of structdre in instruction shou1d-be varied to compensate forril'

1 the cogn1t1ve sty]e of the student Th1s fitting of 1nstruct10n to sty]e |
' f1ts the compensatory and- preferent1a1 models of Salomon (1972)

" Results of the NLSMA assessment (wllson, et al. 1972) 1nd1cate that
'mathemat1cs ach1evement shows sex-related d1fferences a1so in favor of |
males. However, research by Fennema and Sherman (1978) report that

’ these d1fferences espec1a11y 1n h1gher 1eve1 tasks (concept atta1nment



' 'ach1evement was re]ated After a three week study of a un1t on the
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- and problem solvwng) do not often appear and when they “do are not 1arge
‘1,They hypothes1ze that sex- re]ated d1fferences in mathemat1cs ach1evement
may be changed due to the recent concern of the female ro]e :n society.
:bTh1s hypothes1s has been presented by MacCoby and Jacklin (1974) in

~re1at1on to all sex re]ated d1fferences in. 1nte11ectua1 ab1]1ty and may
.=extend to N1tk1n s hypothes1zed sex re]ated d1fferences 1n f1e1d- ’ f”
”dependence 1ndependence | | |

: Gr1eve and. Dav1s (1971) conducted a study in whlch cogn1t1ve sty]e,

;d1scovery and expos1tory methods of 1nstruct1on, and grade n1ne qeography

s

igeography of Japan under e1ther a d1scovery or exp051tory method, students

were assessed us1ng two tests,_one at the know]edge 1eve1 the other at
| h1qher taxonom1c Teve]s For the ent1re samp]e of males and fema]es
(there was a s1gn1f1cant pos1t1ve re]at1onsh1p between f1e]d dependence
d:and performance at h1gher 1evels but no 1nteract1ons were found After
‘] e11m1nat1on of one- th1rd of the - sample scor1ng 1n the m1dd1e range of
:'hthe H1dden F1gures Test the ana]ys1s showed 2 method by f1e]d--
‘.1ndependence 1nteract1on for males on both tests w1th faeld 1ndependent
’bvsubJects scor1ng h1gher under the expos1tory treatment In the ex-

g pos1tory treatment the genera]1zat1ons were verba11zed by the teacher

as a f1rst step in 1nstruct1on In: the d1scovery treatment genera11-

bvzat10ns were not put 1nto words unt11 the end of the work per1od Gr1eve v

“and Dav1s suggest that the d1scovery method prov1ded a more 1ntense
persona] and congen1a] soc1a1 context wh1ch accord1ng to w1tk1n, f1e1d—

dependent student wouldoprefer., »

"'—'1'
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Witkin et-a]t,(1977):hypothesizethat if the compensatory modeTbof
structured‘1earnino for fie1d—dependent'students is used 'S0 that
mater1a] is presented inyan organ1zed, structured form f1e1d dependent
‘ and~E;5id:andepé“aent Students” would do equal]y well 1n ]earn1ng conceptso
However, prob]em solving 1in mathemat1cs appears to be»fjeldr1ndependent>
.Jcharacteristic'> B1ake (1976) ina c1inica1 study'of Fie]didependencel
1ndependence confirms that field- 1ndependent students‘%re ‘more success-
ful prob]em so]vers One m1ght -draw the 1mp11cat1on that any mathematlcs
:'ach1evement d1fference in a compensatory model wou]d be due to prob]em '
solving ab111ty‘and not due to d1fferences 1n computat1on or concept
vattawnment ' Lo | | | | |
A Instruct1ona1 stud1es related to f1e1d dependence 1ndependence and
kmathenattcs ach1evement have been 1nconc1us1ve Thorne]] (1977) and
hBa]dw1n (1977) have found that f1e]d 1ndependent students are. e1ther"f
’super1or in ach1evement or do equa]]y we1] 1n a]] 1nstruct1ona1 s1tuat1ons

‘McLeod et al. '(1978) report s1gn1f1cant 1nteract1ons between 1eve1 of

gu1dance and f1e1d dependence 1ndependence However, these stud1es are '

'f severe]y 11m1ted by the. short durat1on of the study treatments

Cronbach and Snow (1977) suggest that f1e]d dependence 1ndependence
. may be v1ewed as a. component of genera] ab111ty rather than as a N
‘"cogn1t1ve sty1e> In the1r framework measures of, f1e1d dependence—
,‘1ndependence wou]d be v1ewed as f1u1d ab111ty | )

A further suggestion of Cronbach and Snow (1977) is that the
researcher shOu]d}investtgate_aptitudesiin hierarchia1=order. That 15;”}'

: firstly, genera]‘abi1ity shou1dvbe.investigatedﬁwith'doanard progréssion‘

A
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‘.on some aptitude-hierarchy uhti] the aptitude of concern is reachéd.
In the present study, the pred1ct1ve ab111ty bf. genera] ab111ty must be

,.accounted for before cogn1t1ve sty]e (f1u1d ab111ty) is 1nvest19ated

)

Harr1son (1967) found that after general ab111ty was accounted for,
the construct of Ref]ect1ve Inte111gence of Skemp (1958) was d.
s1gn1f1cant pred1ctor of mathemat1cs achwevement However its position
-on an apt1tude h1erarchy in re1at1on to field- dependence 1ndependence
is not known 7 ’ | |
In fo]]Owing'the suogestions otvuronbach.andenow:(1977), it wt]]
7\be necessary to 1nvest1gate field- dependence 1ndependence in terms of
f mathemat1cs ach1evement after account1ng for qenera] ab111ty and aga1n)
' after accounttng for genera] ab111ty and ref]ect1ve 1ntelltgence
In: rev1ew1ng apt1tude treatment 1nteract1ons, Cronbach and Snow -
v(1977) po1nt out that due to 1ncons1stent f1nd1ngs and 11ttle research
E in the area, no cons1stent genera11zat1on can be made concern1ng f1e]d—
;:dependence 1ndependence and 1nstruct1ona1 strateg1es r
| Witkin et-al. (1977) in rev1ew1ng the 1mp11cat1ons of the1r research
-.on coon1t1ve sty]e to educat1on state that | »
| : "Attent1on to cogn1t1ve sty]e d1fferences in 1earn1ng.
under more structured and less structured conditions,
and analysis of the problem=solving skills. and

strategies assumed- for d1fferent 1earn1ng tasks, are
necessary“ : _

A study of mathemat1cs ach1evement us1ng concept atta1nment and .
- prob]em so]v1ng, sex- re]ated d1fferences and f1e1d dependence 1ndependence :
in both student- centered and teacher centered 1nstruct1ona1 strateg1es |

‘relates to the theoretica1 modelqof Witkin et al. and attendStto_th1s -
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-neéd - The accounting for genera] ab{11ty and génera] abi]ity and

'reflect1ve 1nte]11gence follows the- gu1de11nes for 1mprOV1ng apt1tude- _  

.treatment 1nteract1on research of Cronbach and Snow



- CHAPTER III |
RESEARCH}PROCEDURES

. INTRODUCTION |

14

As was stated in Chapter I the purpose of th1s study was to

' 'udeterm1ne the re1at1onsh1p between cogn1t1ve stylg and mathematlcs

o .
ach1evement 1n two d1fferent 1nstruct1ona1 strateg1es In particu1ar,

‘wwtk1n s cogn1t1ve éty1e d1mens1on of f1e]d dependence 1ndependence was
‘ stud1ed 1n re]at1on to mathemat]cs ach1evement and 1ts components of
concept atta1nment and prob]em so1v1ng 1n both student centered and

.teacher centered 1nstruct1ona] straeg1es The research\procedures

- » emp]oyed for the study are. d1scussed in th1s Chapter Thts>Chapter .

11nc1udes a descr1pt1on of the 5ett1ng, 1nstruct1ona1 and - samp11ng pro—
cedures, the test 1nstruments used and the stat1st1ca1 procedures
' emp]oyed

711:]~THE-SETTING'F’

-

The study 1nvo1ved grade e1ght students attend1ng schoo]s :::'_“‘f;'.-'

'.adm1n1stered by the Edmonton Separate Schoo] Board In1t1a11y, a. request;;:qﬁr

was made to the Edmonton Separate Schoo1 Board for c1asses representat1ver" 3

fiof the1r popu]atxon to part1c1pate 1n the study Two schoo]s, each

':»"conta1n1ng four grade e1ght c]asses, were prov1ded The,schoo]s-were o

from d1fferent geograPh1ca1 1ocat1ons R ‘e.li = EK\':

At the beg1nn1ng of the schoo] year the students had been random]y [«

. ass1gned to classes w1th attent]on to preserv1ng a ba]ance of students \ ,7?3

by sex.i 'f”f g fﬂ’b' S :

MathematicsninStruction in each school Was,proyided,by two teachers

47
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"‘v each'responsibTe.for'two classes. ThUs;’the study’employed eight classes
‘and four teachers o | |
Each teacher was requested to .use a student centered 1nstruct1ona1'

Strategy w1th-one cTass and a teacher-centered 1nstruct1ona1 strategy ."

'7*.-w1th the other cTass In serv1ce sess1ons were conducted w1th ‘the

hteachers concern1ng the]r expected ro]e in each strategy »A Learn1n§ o
?Env1ronment Inventory was empToyed as a qua11ty controT to determ1ne 1f
'Lstudents perce1ved the 1nstruct1ona] strateg1es as be1ng d1fferent '
| The study was conducted at the. beg1nn1ng of the schooT year and
Tasted for approx1mate]y four weeks | | o » ¥
: Dur1ng the study, the researcher adm1n1stered the foTTOW1ng test ;5.
.1nstruments | _ | S _y S T .‘1 | o
‘ % ) The H1dden F1gures Test before the study began - o
| h;asb) Skemp s RefTectwve InteTT1gence Tests at the begwnn1ng of the‘f""

second Week of the study

fé); The Learn1ng Env1ronment Inventory 1mmed1ateTy foTTow1ng the ’ .f'U

uwicompTet1on of the 1nstruct1ona] phase of the study

’j d) The Mathemat1cs Ach1evement Test in the second cTass 1mmed1—'

ﬂ-tfate]y foTTow1ng the compTetion of the 1nstruct1ona1 phase of the e

~"'f_iThe Lorge Thornd1ke IQ test had been prev1ousTy adm1n1stered and

| was obta1ned from the schooT records | | ,‘ o SR T

20 As weTT the researcher 1nterv1ewed two students from ‘each cTass
concern1ng the students perceptlonsfof cTassroom procedures, ab111ty _j '

’ ~1n'mathemat1cs, general mathemat1cs attltude, and styTe of prob]em
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”tthe TearnTng env1nQnment durfno th1s tfme of year woqu be* more accur ,eg.f

' ,aTone or 1n sma]T groups and to Tend or seek peer ass1stance

’:fgmater1aTs

a9 1‘ B

1,‘soTv1ng, Th1s sub sampTe was chosen accordfng to a- h1gh or" Tow score-‘~>‘

- ;on the thden F1gures Test It was feTt that the 1nformat1on*gathered

e

R woqu benef1t Tater data 1nterpretat1on ’ﬁ »T: 1' ff::s~I f5j“. ,‘.7 5$f;-=»

":5’1 I INSTRUCTIONAL PROCEDURE

) The nature of‘the study d1ctated that 1t be carr1ed out at the

”~f'beg1nn1nq of the schooT year It was feTt that student assessment of

"+

", MatertaTs were prepared on the top1cs of L1near,sArea and AnguTar dft::;i"A”f
”fzeMeasurement These materTaTs conformed w1th the obJect1ves and e
. lfpjfmater1aTs used by the schooTs to teach thef;oncepts conta1ned fn the‘
Trtﬁ?measurement top1cs These nater1aTs posed suggest1ons and quest1ons and;;“lfgiifff}’
,.i;engaged the student i act1ve measurement act1v1t1es 1n order to obta1n>}1f;p;;v

.xr‘the concepts to be Tearned : Prov1s1on was: made for the student to work '

&/..

'

*7.ffuwas present to prov1de consuTtat1on and smaTT group TnS’CPUCtTOn Tf ‘t
"tgwas requested The student was respons1bTe for progress tthUQh the

"'ﬁ;mater1aTs and was assessed for understandlng after compTet1on of the

’.._/

- 7’f1earn1ng and were used spec1f1caTTy‘to ebtafn the student centered

"1nstruct1ona1 strategy used by four cTasses

The rema1n1nq four cTasses used a teacher centered 1nstructtona1

'»strategy Th1s strategy is generaTTy referred to as 'trad1t10naT"’ .

'i-"1nstruct1on The teacher used the text materla]s aVa1TabTe to dev1se :ﬁﬂf

°lA,teacherfi{*ti ‘%7N{7”3

These mater1aTs were wrftten to promote student responsﬁb{T1ty for ffff:'"



'5Tessons and .instructed, the students concerning - the concepts to be.

1tfatta1ned Essent1a]1y,»the teacher proV1ded group 1nstructton u51ng

R
L examp]es to 1ntroduce concepts Ep]1c1t exerc1ses were set from text

'7f,mater1a15 pert1nent to the 1nstruct1on and t1me pr0v1ded for comp]etlon

‘!&of the exerc1ses At the teacher~d§c1ded appropr1ate t1me the exerc1ses

' ‘_were corrected and new 1nstruct1on begun " An’ assessment was: g1ven t?

v_f{?faTT students after compTet1on of the measurement top1cs Th1s strategyf,

'”Q,and respons1b111ty for 1nstruct1on

was used because of 1ts character1st1c features of teacher controT over"

At the end of. the 1nstructlona1 per1od (approx1mate]y four weeks)‘hf.: .

m"fg”the Learn1ng Env1ronment Inventory was adm1n1stered to assess students

- "f~’i§;percept1ons of both the soc1a1 and structuraT aspects of the strateg1es}gﬂk.]

'Iv THE SAMPLE

The populat1on for the study came from e1ght grade e1ght cTasseslj :

,""Q:;Hfrom two schoo]s under the Jur1sd1ct1on of the EdmontOn Separate Schoolp

”Zii_Board These cTasses were conta1ned 1n two Jun1or ngh SChOO]S 1” .

fi*;-hfd1fferent geograph1ca] Tocattons of the C1ty The cTasses were chosen

' 'i'f,fiamales and 100 were fema]es Of th1s totaT 101 students, cons1st1ng of

'ﬂ'h;;55 ma]es and 46 fema]es, used a student-centered 1nstruct1ona1 strategy

"'if“centered strategy

. B
ST SPRER

'afby the Board to be representat1ve of those under the Board 5 Jur1sd1ct1on

The c]asses conta1ned a totaT of 213 students of wh1ch 113 were *'

” syff'and 112 students, cons1st1ng of 58 maTes and 54 fema]es, used a teacher- '1. ,g;_ i

B ¥




'~‘Ve11w1nated from score ana]yses ‘The - f1na1 samp]e consAsted of 177

'3]ihstated in. Chapter I 1s descr1bed ‘

17

5]
Due to 1ncomp1ete data, ma1n]y IQ scores a number of students were

f?Students conS1St1ng of 97 ma]es and 80 females Tab]e’I shows a i

. breakdown of the total samp]e by 1nstruct1ona1 strategy and sex.

TABLE 1

I e g e e
‘.‘ R INSTRUCTIONAL STRATEGY AND SEX OF STUDENTS

INSTRUCTIONAL STRATEGY . MALES  FEMALES TOTAL
. h'StddéhteCentéhédt*'?éptr;hiw ;:ﬁi_‘  ffi45¢h L fif}iOffi,A, h‘n ‘86';-

= .'y; ;iNSTRUMENTATION B

P
o
P

In th1s sect1on each of the 1nstruments used to test the hypotheses 1iljj:i

o ffth1dden F1gures Test (HFT)

. The HFT is-a grOUp test of extent of f1e1d 1ndependence (Jackson e

et a] 1964) The Cf 1 form reV1sed 1n 1972 cons1sts of two 16 1tem fﬁgi S

ffha]ves w1th 12 m1nutes of comp1et1on t1me a]lowed for each ha]f

'

A set of f1ve s1mp1e f1gures is g1ven at the top of each page



‘ . e L ‘\ : \ .\Qr

‘Each wtem con51sts of-a more: compTex f1oure 1n wh1ch one of the f1ve

o ;-_s1mpTe fwgures is embeddeo The subJect must 10cate the s1mp]e'f1gure;
5 SR SR

w1th1n the- compTex f1gure

The HFT was used as a group test because of. 1ts _ease of

o

Tadm1n1strat1on ReT1ab1]1ty 1s reported as foTTows

. ;1. 71 Jacksonet alt, 1964
f‘?.‘ .79 Boersma, 1968

Append1x A conta1ns a copy of a sampTe 1tem and 1nstruct1ons for

.t:the Cf-1 reVTsed form of teWFT. P

Skemp s RefTect1ve InteTTtgence Tests (SK 6)

4?‘
¥

To determ1ne a measure of RefTectwve Inte111gence Skemp s Tests

“of Operat1ons Format1on and Ref]ect1ve Act1on w1th 0perat1ons was used

: 'These tests were deveToped by Skemp (1958) and rev1sed by Harr1son (1967)3‘ e

)

o . and found ‘to be a pred1ctor of mathemat1cs ach1evement The Sk 6 was £

q'af?des1gned to determ1ne the students ab1T1ty to perform operat1ons (Part

. I) and to menta]]y man1pu1ate these operat1ons (Part II)

I

The Sk 6 (Part I)'cons1sts of a demonstrat1on sheet and a probTem 1

*ih;sheet The student is prov1oed three examp]es of each of ten operat1ons fﬂ,:f

’m}and must determ1ne the operat1ons from the demonstrat1on sheet Thef,n

'“.a,probTem sheet requ1res the student to perform each operat1on on three f

'f;s1mpTe but abstract 11ne f1gures for each operat1on Typ1caT operat1ons fjfmttffv"

_5

'3A;c1ncTude a cTockw1se rotat1on through a quarter—turn or a hor1zonta]

"'fﬁreflect1on Thus, the subJect has to make 30 responses

The SK 6 (PartII) cons1sts of the demonstrat1on sheet and a probTem



':; reT1ab1T1ty coeff1c1ent for each scaTe

© sheet.’ After be1ng shown the: operat1ons on the demonstrat1on sheet

. the student is requ1red to comp]ete 15 quest1ons F1ve quest1ons

1nvoTve comb1n1ng two operat1ons, f1ve 1nvo]ve revers1ng a swngTe

'.ﬁ.

. operatwon, and f1ve 1nvoTve first. comb1n1ng then revers1nq the operat1ons;

}ef‘} Skemp (1958) reports reT1ab1T1ty coeff1c1ents in the order of" 94
(Sk6 Part 1) and .95 (SK 6, Part ). e |

“

';ivf, ' Append1x B. conta1ns a copy of the Sk 6 ((I) & (I11)).

: iLearmng Env1ronment Inventory (LEI)

The LEI deveToped by waTberg and Anderson (1968) conSiStsﬁof 15

o, scaTes cons1dered 1mportant 1n measur1ng the social and structuraT

R
;

j“*jg cons1sts of seven 1tems Wlth a range of four response cho1ces from

w; strongTy agree to strongTy d1sagree

TabTe II prov1des a T1st of scales by 1tem numbers and the anha ‘f'

'(a-

2 1n the student centered and teacher centered 1nstruct10na1 straget1es

- Lorge Thornd1ke IQ Test .}:ffﬁf;fif .- hebféﬂ%,;Ftifl

E

'“" 1nteTT1gence tests They requ1re the ab1T1ty to work w1th 1deas and

e

.»relatlonShlps:amongyjdeas The test 1s compr1sed of a verbaT and a

1f cT1mate of a cTass as perce1ved by the gup1Ts w1th1n it Each scaTe S

The LEI was used to determ1ne students erceptTOns of deferences “51'

The Lorge Thornd1ke IQ Test can be descr1bed as a ser1es of abstract f}afr e
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| W:ffby summ1ng the component scores

"t 55

non- verba] battery The verbaT battery prov1des a good 1ndex of‘
scho]ast]c aptntude wh11e an estimate of schoTastwc apt1tude not .
d1rect1y dependent on read1ng ab1T1ty is prOV1ded by the non verba]
battery Averaged together the compos1te score pfov1des a compre--:
hens1ve and reT1abTe measure of generaT 1nteTTectuaT ab1T1ty -

: The, Lorge Thornd1ke Test 1s g1ven to aTT students'of the Edmonton
‘” Separate SchooT Board as part of" a comprehens1ve test1ng program

It 1s group adm1n1stered Scores-fprvth1s_studypwere obta1nede -

;from schooT records .. ’ | i .3 | s -
| ReT1ab1]1ty for grade e1ght students is reported to be between 2

g 65 and 80 (Nyberg, 1969)

1.'Mathemat1cs Ach1evement Tests
The ach1evement test used in the study was deveToped by the 1n~ o
'",vestlgator S1nce concept atta1nment and probTem soTv1ng were maJor ; '

.Jcons1derat1ons of the study, the test cons1sted of concept atta1nment

‘and probTem soTv1ng components The totaT ach1evement score was obtalned ,ef"lﬂy’”j

RENPT CUPI ‘,

E ; The top1c of concern}for th1s study was Measurement abﬁthe gradeci*,x
'vfi;e1ght TeveT The test was compr1sed of 1tems from L1near Area and ';”'*

'Li‘AnguTar Measurement

.‘)-

' Concept Attalnment Component The concept atta1nment sect1on off viqft?s,“’

'Cfithe Mathemat1cs Ach1evement Test cons1sted of f1ve concept 1tems from {':”

"'fivfgeach of T1near, area and anguTar measurement These 1tems refTected a“-

9

By

:'genera11zat1on notlon or unlt of measure 1nherent 1n or related to



»

_ment score was® 15

e L, * RSN ‘ v

Tinear, area or angular measure.

o

The concept items reflected the following necessary concept skil

“a). ‘basic unit definition
b). recognizing .unit size SN
c). estimation of unit size

- d). te]ationshipabetweenrunits'i

o). conversibn of units
- The students were requ1red to select the exampTe or. non exampTe

from four g1ven cho1ces

.

]s:

o In task terms, each item was cons1dered as a recogn1t1on of concept

task and ngen a vaTue of one. Thus, the tota] poss1b1e concept atta1

o

ProbTem SoTv1ng Compdnent The probTem soTv1ng component of the

n-.

Mathemat1cs Ach1evement Test 1s compr1sed of five probTems The probTems

U

involve e1ther T1near area or angu]ar measure. They were devised to
involve three processes That 1s, to solve a prob]em ‘the student must
anaTyze the problem, determ1ne the concepts. and act upon the concepts
arr1ve at a_soTut]on. Each prob]em was'thus g1ven a vaTue'of three'
because of the tasks 1nvoTved | | o

The Mathemat1cs Ach1evement Test is constructed S0 that 1t contai

20 quest1ons Items, 4, 8, 12 16 and 20. are probTem soTv1ng items.

~ others are concept attalnment 1tems fh S 9

Test- retest reT1ab111ty for the test and 1ts component parts are-

as foTTows

to

ins .

The



‘4‘j_2th1s pilot .study, were -t0 examwne the fo]]ow1n9

1. Mathemitics Achievement Test . .93 )
2. Concept Attainment.Component——fe\‘ ''85
» 1 3. Prob]em-Solvtng-fomponent _WA h - .93'
These were determ1ned by ut111z1ng a samp1e of ‘twenty-five -begin-
”.n1ng grade nine students who had’ comp]eted these top1cs the prev1ous
| 1 year Test adm1n1strat1ons were two weeks apart J

J

‘ Append1x D conta1ns a copy of the Mathemat1cs Ach1evement Test
VI.. PILOT STUDY |
A p11ot study of the ach1evement test 1nvo1v1ng twenty f1ve

fstudents who were con51dered to have atta1ned the obgectwv" of the

- 1nstruct1on was conducted 1n ear1y September, 1979 The purposes of

q

‘ .

li_.l The word1ng of the quest1ons to ensure that students
: understood the tasks requ1red
,Zt‘ The test 1ength For adm1n1strat1on purposes it was ’
con51dered 1mportant to determtne a suttab]e t1me per1od
- for complet1on of the test.
E 3 To determ1ne if the quest1ons su1tab1y tested the
E atta1nment of obJect1ves they were des1gned to test |
74;} To determ1ne a re11ab111ty coeff1c1ent for the test and
'“{1ts components o »
: _;The mater1a1s deve]oped for the study and" used in the student-
( centered strategy" were g1ven to-a.select group of. mathemat1cs educatOrs

1nc1ud1ng schoo] teachers to determ1ne their su1tab111ty



J

| , 584-
BN
On the bas1s of the study, the;f]nal mod1f1catlons in the test

. and mater1als were made

VII. STATISTICAL PROCEDURES
. ‘ o | . S S 2
Since-the purpose of this. study'was to. test thehability of single
and- comb1nat1ons of- character1st1cs to predict mathemat1cs ach1evement
ﬂ. and to test for 1nteract10ns between 1nd1v1dua1 character1st1cs and in-

struct1ona] strateg1es mu]tlp]e 11near regre551on ana]ys1s was used to

. a1yze data Spec1f1ca]1y, the program MULRQS of the D1v1ston of

N Educattona] Research Serv1ces of the Un1vers1ty of- A]berta was used.
\ In1t1a11y, data ‘cards were prepared for a11 students who - had com-
p]eted a]] test 1nstruments that had been adm1n1stered for th1s study
Both cont1nuous and categor1ca1 var1ab1es were 1nc1uded in the o
study B The con onuous var1ab1es composed of scores W1th an assumed
B under1y1ng\d1str1but1on w1th any score poss1b1e and equa] size un1ts
included I1Q: scores, ref]ect1ve 1nte111gence scores (SK 6 (1) and SK 6
(II)) f1e1d dependence 1ndependence scores (Cf—l), mathemat1cs-ach1eye< '
~ment scores,.concept atta1nment scorgs and prob]em solving scores The'-'
_ categor1ca1 var1ab1es in wh1ch a subJect be1ongs to one and on]y one )
© group 1nc1uded sex of student and’ 1nstruct1ona1 strategy group1ng
TS~ The under1y1ng assumpt1on of the mu1t1p1e 11near regress1on
approach is’ that a funct1ona1 re]at1onsh1p ex1sts between the dependent
“variable (Y) and the tndependent var1ab1es (Xi) SUQh.that Y —.f(Xl,...,Xn).
‘ This*relationship isilinearrand addittvevgiyino theumode1 therfonh

= AoU'+ Alxl * AZXZ BEREEEN Aan'ﬂf E



- estab11shed then A

i

59.

where‘ Y is the dependent variable

B Xl’ X2, vres X -are: the 1ndependent pred1ctor variables
l Uis a unit vector ,
_AO is a constant for all subjects

AL, A L A are regression weights

, 1’ 2,
And - E is the error term a]]ow1ng for the p0551b111ty that
' Y may not be predtctab]e ’

_If'a11'the X;'s are 1ndependent, the fu]]nmode].has N + 1 degrees

| of freedom. That 1s, there are N+ 1 1ndependent pred1ctors in the
hodelf To 1nvest1gate the contr1but1on made by any s1ng1e pred1ctor a

Arestricted mode1'1nc0rporates the null hypotheses of no contribution

for' that particu]ar X. Its coefficient attains the value zero. ¢

For examp]e, if the pred1ct1ve contrnbut1on of X1 is to be

S ) R i

= 0.

I : o | . :
1"Y =~AOU + Alxllf'AZXfo .t.l+rAnXQ‘wou1d‘beithe fuj] mode]a |
Y.;'AOU +.A2X2 +‘..t.+}Aan, WOuldlbe the restricted‘mode1.

[

~An F test 1s.used to compare the squared mu]t1p1e corre]atlons
(SMC) ca]cu]ated for each mode] "~ This F test 1s def1ned as fo]]ows

.F;.‘=.._-t"Rv1’2 - R ‘)/(dfl - dfz)

'_ ,«.)_ L

" (1 - R )/(N - dfl)

e

1>
‘df and df2 refer to the degrees of - freedom

N - refers to the- number of subJects
An 1nteract1on Var1ab1e s one wh1ch is generated from other |
- variables by obta1n1ng the product of these var1ab1es

In the present study if X1 is the}predlctor_vector,for field-

'where‘ R.Z and R22 is the SMC! s for the fu]] and restr1cted modelsv

R
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dependence-independence score and'X2 and X3 are predjctor vectors for

the student-centered and teacher-centered instructional strategtes, .

-

then X4 and'X can be defined as:’

5
R |
Xe = XX :

T

where*x4 and X5 represent thewinteractions of)fie]d—dependeﬂce‘

: 1ndependence w1th 1nstructwona1 strategy Inc1usion'0f interaction'

’terms in the regress1on model accounts for 1nstruct10na1 var1at1on

‘The" ana]yses of Learn1ng Envwronment Inventory Scores to. determ1ne

1f students 1n the student-centered strategy percewved the1r 1earn1ng

'env1ronment as d1fferent from students in the teacher centered strategy |

on any of the 15 scales was carr1ed out u51ng ana]yses of variance among

scores. The program ANOV 16 was ut111zed for this purpose To determ1ne

Cif overa]] dlfferences in env1ronment percept1ons occurred mu1t1var1ate |

- ana]ys1s of var1ance was carr1ed out ut111zxng the proqram MULV Q8

Necessary correlat1ons among var1ab1es were Pearson Product

o Moment corre]atlons der1ved us1ng the: program DEST ¢2

T -



. CHAPTER IV
RESULTS OF THE STUDY

I ilNTRODUCTION
~ The purpose of-this‘study was to investigate the reTatidnship

between Witkin's cogn1t1ve styTe d1mens1on of field- dependen&é- |
1ndependenc§Rand mathemat1cs ach1evement and its components of concept
A atta1nment and prob]em soTv1ng The 1nvest1oat1on 1ncorporated\both
student-centered and teacher—centered 1nstruct1ona1 strateg1es _To- j
determ1ne how students perce1ved the1r 1nstruct1ona1 strategwes theu%
~Learn1ng Env1ronment Inventory was adm1n1stered | »

v The f1rst sectlon of th1s Chapter presents a data anaIys1s of '
'1istudents percept1ons‘of the1ry1earn1ng,eny1ronment on,each‘of.the_c

| Vﬁfteen scaTes of the LEI. | T | |
| The second sect1on of thas Chapter presents a data anaTysws
spec1f1c to the hypotheses of the study i

Sy
T
[y 'f\

) II LEARNING ENVIRONMENT ANALYSIS

The Learn1ng Env1ronment Inventory was adm1n1stered to each student--T -

'fat the end of the- 1nstruct1ona1 per1od for the study A1t cons1sts of 15

‘:’scaTes des1gned to ref]ect student percept1ons of the structuraI and

”7‘soc1a1 character1st1cs of thelr env1ronment It was used in th1s study

iyto determ1ne 1f students 1n the student centered strategy perce1ved the1r B

env1ronment as. d1fferent from students in the teacher centered strategy

S_The sampIe for the anaIys1s cons1sted of 211 students of wh1ch 101 were - t,iy'

-

:1n a student-centered strategy and 110 were ina teacher-centered

",strategy TabIe III 11sts the mean subsca]e scores for each of the
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. SO R - Rt R
1nstructiona] strategies I *:‘“'_ R P
Mu1t1var1ate analysis of var1ance was used to determ1ne 1f students ~J'N
~in the student centered 1nstruct10na] strategy perce1Ved the1r env1ron- o

ment as. d1fferent from students in ‘the teacher centered 1nstruct1ona]

strategy A compar1son of the student centered and teacher centered

‘compos1te vectors formed from the 15 subscaTe means on the Learn1ng
| Env1ronment Inventory y1ered a F-rat1o of 2 43.which was s1gn1f1cant

: Thus, the students in. the student centered strategy perce1ved the1r ;

Tearn1ng env1ronment as swgn1f1cant1y d1fferent from the students dan -

,the teacher centered strategy Tab]e IV conta1ns the anaTyses of the

PR

-compos1te mean vectors for the student centered and teacher centered

- groups.

TABLE IV

e ANALYSIS OF THE COMPOSITE MEAN VECTORS o SR
B OF ENVIRONMENTAL PERCEPTIONS FOR THE STUDENT CENTERED L
- T AND TE CHER CENTERED GROUPS AT

- PROBABILITY -

SO DR EmATIO S LEVEL
s — — S i L R -

: ”*',d'ishriiﬁj - r 3 | 195f"5' ,T»;foé.43 _»t ; ,issb Tu T Q:0Q3N-‘l“t“'

\3?‘

: To determ1ne on wh1ch subscaTes the s1gn1f1cant dlffe

| “an. ana]ys1s of the 1earn1ng env1ronment subsca]e scores of the student-

| hcentered and teacher centered 1nstruct1ona1 groups was carrled out

es occurred, L
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',"The’reguxts af}thjé~%dbéca1ej5néiysis'f911dwsﬁ .

§

"",1 Cohes1veness
Interactwons among 1nd1v1dua]s for a per1od of twme produces a
'?ifee]1ng of 1nt1macy or cohes1veness Th1s subsca]e 1s deswgned to .

'dmeasure students percept1ons of thewr membersh1p or nonmmembersh1p in i

"fiéthe c]ass group C]ass coheslveness re1ates to 1earn1ng accord1ng to

' .;dfthe goa] d1rect1on of the c]ass

Out of a max1mum poss1b1e subsca]e score of 28 the cohes1veness-¥

:”f}subsca1e mean score, for the student centered group was 14 881 and was

’LQ;:f14 746 for the teacher centered group

An ana]ys1s of var1ance of the cohes1veness subsca]e scores ot the '
=;student %entered and teacher centered groups ylelded 3 F—rat1o of 0 14
fhwh1ch was not srgn1f1cant Tab1e V shows the ana1ys1s of var1ance for “N.
f@!the student centered and teacher centered group scores of cohes1veness
, s oy R S _
o | TABHE V :
ANALYSIS OF VARIANCE OF ; STUDENT CENTERED AND

- TEACHER- CENTERED GROUP" COHESIVENESS SCORES . i ?';fxth~fr;hf?v,§i,

Tt oo PROBABILITY
 SOURCE . DF ‘MEAN SQUARE F- RATID CULEVEL
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‘2.5 D1vers1tx _ _
Th1s subsca]e is des1gned to measure the students perceptlons of

- the extent to wh1ch the c]ass prov1des for a d1verswty of student in-
'terests andract1v1t1es This sca]e has not shown a strong reiatlonsh1p
‘.to 1earn1ng (Walberg, 1969) | | | o

' Out of a max1mum p0551b]e subscaTe score of 28, the D1vers1ty sub-'
iﬁscale mean score for the student centered group was 14 228 and was . i

"14 955 for the teacher centered group:

An ana1ys1s of var1ance of the D1vers1ty subsca]e scores of the o

'student centered and teacher centered groups y1e1ded a F- rat1o of 5. 48 .-

;Iwh1ch was s1gn1f1cant at the 05 1eve1 Tab]e VI shows the ana]ys1s of

Ivar1ance for the student centered and teacher centered group scores of

.

' Ld1vers1ty
TABLE VI

ANALYSIS OF VARIANCE OF THE STUDENT CENTERED AND
TEACHER CENTERED GROUP DIVERSITY SCORES

Yy

R LN S N '-it.:»*:ftfj‘;;f‘J}‘IT‘ G PROBABILITY
. SOURCE- ' DF" . MEAN SQUARE ~  F-RATIO" . . LEVEL

’-"-;.?-'_E,;,-o._r;-;. .';“,‘__.'2_09_ . s07 E S S

S

T




3. Formality

.66

This subscaIeAproVides a measure of students' perceptions of the

extent to wh1ch behav1or w1th1n the cIass is gu1ded by formaT ruTes

"”Th1s subsca]e does not appear to reIate to common measures of Iearn1ng

Out of a max1mum p0551b1e subsca]e score of 28, the Forma11ty 'sub-

, scaTe mean score for the student centered group was 15 753 and was -.

;'"14 991 for the teacher centered group PR

An ana]ys1s of varlance of the forma11ty subscaIe scores of the

e\student centered and teacher centered groups y1e1ded a F rat1o of 5 67

wh1ch Was s1gn1f1cant at the 05 Ieve] TabIe VII shows the anaTys1s

'of var1ance for the student centered and teacher centered group scores

. ‘of formality.

":_SDURCE.Tfff;‘f_ QwaTTITNTMEANISQUAREJ L CF- RATIO

TABLE VII .

ANALYSIS OF VARIANCE OF THE STUDENT CENTERED AND .T
TEACHER CENTERED GRDUP FORMALITY SCORES AR

:/:'

E& PROBABILITY
“LEVEL

) T

o Growp o 1 f?;]"30;54"*f°"77, 35;67;v ffi,f]#;fo;oéi__ -




4. Sgeed

- The speed subscaIe measures the students percept1ons of the extent

of congruency between the students de31red and the actuaI rate of cIass )

.Iearn1ng Mathemat1cs c]asses are normaIIy perce1ved as fast- paced

.

however, no cons1stent reIat1onsh1p 1s reported concernlng ]earn1ng
Qut of a max1mum poss1bIe subscaIe score of 28 the Speed subscaIe\
| - mean score for the student centered group was 16 792 and Was 16.855 for

the teacher centered group

A anaIys1s of var1ance of the Speed subscaIe scores of the

A

student centered and teacher centered groups y1eIded a F rat1o R]OIQZ“'

‘
wh1ch was not s1gn1f1cant TabIe VIII shows the anaIys1s of variance

for the student centered and teacher centered group scores of speed

TABLE VITT R PR

| 1 ANALYSIS OF VARIANCE oF STUDENT CENTERED AND
TEACHER CENTERED GROUP FORMALITY SCORES

o heOBABILITY
CUSOURCE . DF | MEANSQURE F-RATIO LEVEL

C e

'73Gr6up-;§ﬂ“'7*ﬂ,L;tfﬂrgft;';0;257‘fg={s;“E”Q:b?'E

'ﬁAE,*»:;fgf?i5f{i’ ﬂIENJE:?:i~fHSERR~ZAEETRAN;A5f'ff
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5. Env1ronment RSN L

: The env1ronment subsca]e was des1gned to determ1ne students

~percept1ons of the su1tab111ty of- the1r phys1ca1 env1ronment reIated to

: space and ava11ab111ty of mater1aIs, etc It 15 generally p051t1ve1y ;‘

¥:; correIated w1th measures of pup11 1earn1ng (waTberg, 1969)
Out of a max1mum possmb]e subsca]e score of 28, the Env1ronment
A'subscale mean score for the student centered group ‘was 16 337 and was
17 373 for the teacher-centered group T ’_ |
"'i An anaIys1s of var1ance of the env1ronment subsca]e scores for
' the student centered and teacher—centered groups y1eIded a F ratlo of
6 48 wh1ch was s1gn1f1cant at the 05 IeveI TabIe IX shows the
.,analys1s of variance for the student centered and teacher centered

" group scores of env1ronment

TABLE IX

| ANALYSIS OF VARIANCE OF STUDENT CENTERED AND
TEACHER CENTERED GROUP ENVIRONMENT SCORES

e T T T T D ;f]}fvu'“,TPROBABILITY
U SOURCE .- . DF MEANfSQUARE» ©F-RATIO - o LEVEL -

g1

e 1 ses L 6as 001

- [;'Error}_:vlgfjffzoof“,h o 8 72 ,ff




6., Friction . - o | |
’ I — . e . : H— ' N

* The fr1ct1on subscale was des1gned to | measure the students\\ier- N
~cept10ns of the amount of d1sagreement tens1on and antagon1sm within

- J‘the c]ass Fr1ct1on 1s genera]]y h1gh 1n mathemat1cs c]asses In

«Vgenera1 fr1ct1on may be cons1dered advantageous when ]earn1ng cr1ter1on .

1nc1udes comprehens1on of comp]ex concepts and’ demonstrab1e§creat1V1ty

’-t-j(Anderson, 1970) - O ‘; o ffﬁ e o

Out of a max1mum poss1b]e subsca]e score of 28 the Fr1ct1on sub- e

g sca]e mean score for the student centered group was 16 386 and‘waslt.
15, 636 for the teacher centered group g‘ | | 4':
o An ana]ys1s of varlance of the fr1ct10n subsca]e‘scores for the ,“
"'-Astudent centered and teacher centered groups y1e1ded a F rat1o of 3 72
' ‘wh1ch was s1gn1f1cant at the 05 1eve1 Tab]e X shows the ana]ys1s of
,var1ance for ‘the student centered and teatﬁer centered group scores of
| r1ct1on | | B | i ‘ |
,-._9,3 :
TABLE X 1@

ANALYSIS OF VARTANCE OF STUDENT- CENTERED AND e
TEACHER CENTERED GROUP FRICTION‘5CORES_-;g e

p e T 7V'PROBABILITY
C M Fmno e

o USQURCE G -

CEror 2090 796

g T S T T s I




g
"

A

7. Goal D1rect1on j-~-;\- N

The goal d1rect1on subsca]e was des1gned to measure students

percept1ons of the c]ass 'S recogn]twon of expected goa]s and the1r

’acceptance by the class: as a group Genera]]y, a h1gh]y goal d1rected

‘»:c]ass will reach 1ts goa]s more often than in c]asse; where goa1s are

'unSpec1f1ed Th1s prem1se under]1es the behav1ora1 obJect1ve movement

Out of a max1mum poss1b1e subsca]e score of 28 the Goa] Dlrect1on‘~

. Subscale mean score for the student centered group was 16. 426, and was o

16. 518 for ‘the- teacher centered group

T

An ana]ys1s of\var1ance of the goal d1rect1on subsca]e scores for.

the student centered and teacher centered groups y1e1ded a F- rat1o of p

~direction.

N

- 0.06 wh1ch was not s1gn1f1cant - Table XI_shows.the ana]y31s:of:var1ance

L for the student—centered'and teacher-centered‘grouo scores;of'goalv

.

TABLE XI

.t ANALYSIS OF VARIANCE OF STUDENT-CENTERED AND
| . TEACHER-CENTERED GROUP GOAL DIRECTION SCORES

5 -

PROBABILITY

SOURCE °  DF  MEAN SQUARE _  F-RATIO  °  LEVEL.
Growp 1 o5 006 080

© Eeror . 209 . - 7.23
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8. Favoritism
.ThiS subscale was designed to give an 1ndication of the étudents‘
perception/of,seTf-concept in relation to the claés - It s essent1a11y'4

‘a measure'of negative'effeCtu Re]at1onsh1ps w1th 1earn1ng cr1ter1a are

~',genera]1y 1ncons1stent

Out of a max1mum poss1b1e subsca]e score of 28 the Favorrt1sm |
.subscale mean score for the student centered group was 18. 901, and was -
'h19 055 for ‘the teacher centered group
An ana]ys1s of variance of the favor1t1smbsubsca1e scores for the“
‘,student centered and teacher- centered groups y1e1ded a F- rat1o of O 09 -
wh1ch~was-not STgnnflcant Tab1e XII shows the ana1y51s of variance for _
: Athe student centered and teacher-centered group scores of favor1t1sm

, . ,
TABLE XII

ANALYSIS OF VARTANCE. OF STUDENT- CENTERED AND
TEACHER-CENTERED GROUP FAVORITISM SCORES

" PROBABILITY

SOURCE CODF | MEAN SQUARE ~  F-RATIO . LEVEL
T T . 3 : : [ :
j T . " - -
growp 1 .25 < 009 0.76

Error - “,209 ~° 13.88
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9. CIigueness« |
L This subscale was designed to measure the students"I perceptions
of the. format1on of subgroups w1th1n the cIass These subgroups offer
.membershwp and protect1on for those who are failures in the group at
1 Iarge In many cases they are a source of host1I1ty and prov1de norms
| wh1ch Tead to Iess than opt1ma1 productlthy

| Out of a max imum poss1b1e subscaIe score of 28 the Cquueness
subsca]e mean score for the student centered group was- 15 663, and was. .
| 15.464 f0r the teacher centered group B
| | An ana]ys1s of var1ance of the c]1queness subscaIe scores for the
A student centered and teacher centered groups y1eIded a F ratlo of O 24
wh1ch was not s1gn1f1cant Tab]e XIII shows the anaIys1s of var1ance _
i for the student centered and teacher centered oroup scores’ of c11queness
| SECE
TABLE XITI |

¢

ANALYSIS oF VARIANEE OF STUDENT- CENTERED Mmoo
‘TEACHER- CENTERED GROUP CLIQUENESS SCORES ... . .

X

' PROBABILITY =

SOURCE  DF: MEAN SQUARE  F-RATIO . . LEVEL
Growp - 1 230 024 0.63

Error 209 887
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| 10 Sat15fact1on ; ‘i | : . -
The sat1sfact1on subsca]e was de51gned to determ1ne the extent to
.which students 11ke or d1sl1ke their class. Sat1sfact1on can be ex- -
pected to poswt1ve1y corre]ate w1th 1earn1ng criteria. |
Out of a max1mum poss1b1e subscaTe score of 28 the Sattsfact10n
_subsca]e mean ‘score- for the student centered group was 17. 366, and was
- 18. 309 for the: teacher- centered ‘group.

An ana1y51s of var1ance of. the sat1sfact1on subsca]e scores of

the student centered and teacher centered groups y1e1ded a F rat1o of
f_6 36 wh1ch was s1gn1f1cant at the 0 05 TeveT Tab]e XIV shows the *"”
f'ana]ys1s of var1ance for the student centered and teacher centered group

"scores of sat1sfact1on

TABLE XIV

ANALYSIS OF VARIANCE OF STUDENT CENTERED AND
TEACHER CENTERED GROUP SATISFACTION SCORES

"~ PROBABILITY

SOURCE . DF . MEAN SQUARE |  F-RATIO LEVEL.
Grolp 1 4675 . 6.3 0.01 -

Error 209 " 1.3




11.- Disorganization . R

| .‘ThiS'subsca1e measures,the students percept1ons ‘of the extent of
disorganiZation?nithin-the c]ass D150rganlzat1on 15 subJect re]ated
- and perce1ved as very h1gh for mathemat1cs c]asses A cons1stent
re]at1onsh1p shows that h1gh dwsorgan1zat10n 1eads to reduced pup11
,1earn1ng \ | |
. 0ut of a max1mum poss1b1e subsca]e score of 28 the D1sorgan1zat1onh

. subsca]e mean score for the student centered group was 19 218 and was

o
. “l.
' . . |

| .19 000 for the teacher centered group
| | An ana]ys1s of var1ance of the D1sorgan1zat1on subsca1e scores of

'guthe student centered and\teacher centered group y1e1ded a F- rat1o of |

S,

-‘;O 25 wh1ch was not 51gn1f1cant Tab]e XV shows the ana]ys1s of var1ance‘;f"

—~ \

' _for the student centered and teacher centered group scores of

B -D1sorgan1zat1on

| | TABLE W ~f-'} - Eafﬁi, SR
ANALYSIS OF VARIANCE OF STUDENT-CENTERED AND.
* TEACHER-CENTERED GROUP DISORGANI ZATION scones
Lol T T R ILITY
SOURCE: . DF . MEAN SQUARE  F-RATIO - LEVEL
oo 1 280 025 062
. Eror 209 1007 L

il
< .
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2. Diffieulty
| The D1ff1cu1ty subscaTe measures the students percept1ons of
Lthe1r reTat1ve d1ff1cu1ty w1th1n a cTass Students genera]ly perce1ve
r.mathemat1cs cTasses as d1ff1cu1t but tendrto Tearn most 1n cTasses
perceived as d1ff1cu]t (WaTberg, 1969) ' | o
Out of a- max1mum poss1bTe subscaTe score of 28, the D1ff1cu]ty
; subsca]e mean score for the student centered S(oup was 17 594 and Was . ’a
17. 236 for the teacher centered group | | |
An anaTys1s of var1ance of the D1ff1cu1ty subscaTe scores for the
'vstudent centered and’ teacher centered groups y1ered a F- rat1o of 1 13
| }'wh1ch was not s1gn1f1cant Tab]e XVI shows the anaTys1s of varTance ;“ 3
“d;for the student centered and teacher centered group scores of D1ff1cu1ty
J o TABLE XVI _aa.* s :
ANALYSIS OF VARIANCE OF STUDENT CENTERED AND;','”, R .
i TEACHER CENTEREp GROUP- DIFFICULTY'SCORES.“J N PRt ;
N P T T T PROBABILITY .
- SOURCE =~~~ DF . - " MEAN SQUARE - FeRATIQ oo LEVEL 1
Grop 1 673 113 0,29 |
CoEror 200 595 L Tig
% | \ }} ',.i’ 4 %
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13. Apathx

3Ctiv1ties

:476 P

Th1s subscaIe was des1gned to compIement the cohes1veness subsca]e

VIt‘measures,the students percept1ons of the1r aff1n1ty w1th cIass

." oo

Out of a maximum poss1b1e subscaIe score\tﬁL1ﬁ; the Apathy subsca]e‘

. mean score - for the student centered group was 18 515, and was 17 945 for’:’

‘_the teacher centered group

An anaIys1s of var1ance of the Apathy subscaIe scores for the .

'student centered and teacher centered groups y1e1ded a F—rat1o of 1 83?"
’ wh1ch was not s1gn1f1cant TabIe XVII shows the anaIys1s of var1ance

. ffor the student centered and teacher centered group scores of Apathy

TABLE XVII

ANALYSIS OF VARIANCE OF STUDENT CENTERED AND
' TEACHER CENTERED GROUP APATHY SCORES '

e -pROBMBILITY: .

SOURCE  DF MEAN SQUARE . - F-RATIO . VEL

| afaup SRR R SR 17.06 - 1.83 S 0.8
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- 14, Democrat1c S v['.--;“

The Democrat1c subsca]e was. des1gned to measure students per-

e cept1ons of the extent to wh1ch democrat1c procedures were used in the |

1 j_e]assroom Th1s scaIe does not re]ate s1gn1f1cant1y to pup1] ]earn1ng

ﬂfﬂ{(walberg, 1969) ;l‘ R ‘f,éfl' |

Out of a max1mum poss1bIe subsca]e score of 28 the Democrat1c

A'”subsca?e mean score for the student centered QFOUP WaS 17 782, and WaS

53r75;l8 336 for the teacher centered group

An ana]ys1s of var1ance of the Democratwc subsca]e scores for the‘ i

I“'student centered and teacher centered grOUDS y1e1ded 3 F- rat1o °f 1 93 S

"“fwh1ch was not s1gn1f1cant ‘TabIe XVIII shows the ana]ys1s of vantance'- .

B for the student centered and teacher centered group scores of Democracy{“ EI*V"E

R

TABLE XVIII

ANALYSIS OF VARIANCE OF. STUDENT CENTERED AND
TEACHER CENTERED GROUP DEMOCRACY SCORES :

SRR T PROBABILITY',

O SOURCE -~ . DF  MEAN SQUARE L F-RATIO - (LEVEL. R

IIIERGCOUD ‘;; EIVIEIAE'}:EI”f'I”f16°i3'j\; B }1;K1;93-L~' .”‘4 -_10917,I5fﬁE:




'_5/‘7”ff.- - 15. Compet1t1veness 7
3 | Lo : ?E ‘The Compet1t1veness subsca]e was des1gned to measure students' ' _ﬂ
. | *percept1ons of the extent of compet1t1on w1th1n a c]ass Thus far, 1t
‘.eahas been found to be unrelated to any ]earn1ng crlter1a but corre]ates

. negat1ve1y with  the propdrt1on of g1r]s 1n a class

Out of a max1mum poss1b1e subsca]e score of 28 the Compet1t1veness';.‘~'_!(

: ;1subsca1e mean score for the student centered group was 17 297 and was
S o ;

| “--f 16. 673 for the teacher centered nroup

An ana1y51s of var1ance of the Compet1t1veness subsca]e scores for'

: | q‘:~_the student centered and teacher centered groups y1e1ded a F rat1o of} ;}arEIE;jl‘!

"5for the student centered and teacher centeregbgroup scores of |

:vCompet1t1veness

TABLE Xix l;f’fifﬂ}ﬁf.fﬂt;ﬁi‘;_ljﬁ%gral‘ :

e ANALYSIS OF VARIANCE OF STUDENT-CENTERED AND
G TERCHER- CENTERED GROUP COMPETITIVENESS SCORES

el e S Bl e e PROBABILITY R
‘ Aee\\ 5()URCE LDFE -MEAN.'L,VSQ%RE” S F-RATIO o ° LEVEL s

N

EEError"i»Tv"‘9209'?. _fdﬁ'fk.9{84ff_

hw.z 08 Wh‘Ch WaS not S\gn1f1cant Tab1e XIX shows the ana]ys1s of var1anceff*"’



e

1i;3ana1y51s y1e1ded a s1gn1f1cant dlfference (p ";05) in students

g Summary IR

Y

To determ1ne if. studénts in the student centered and teacher-

'centered 1nstruct1ona1 strateg1es perce1ved the1r env1ronments as

2

- d1fferent, a compar1son of ‘the vectors formed from the subsca]e mean

§

-':scores on the Learn1ng Env1ronment Inventory was carr1ed 0ut The{

"percept1ons of. the1r overa]] env1ronment
| On the fﬁfteen subsca]es of the Learnlng Env1ronment Inventory j‘.

f_fthe students 1n the student centered 1nstruct1ona1 strategy percelved

'°students 1n the teacher centered strategy on f1ve of the subsca]es

aif*‘The students 1n the studéﬁt centered Strategy perce1ved the1r env1ron-

.

*pent as hav1ng s1gn1f1cant]y 1ess D1versﬁty and Sat1sfact10n but

14:j‘the1r phys1ca1 env1ronment as s1gn1f1cant1y 1ess p]easwng than d1d

”f;fstudents 1n the teacher—centered 1nstruct1ona1 strategy

B the1r ]earn1ng env1ronment as s1gn1f1cant]y d1fferent (p ( 05) from Q }-

N

'fflh;hav1ng s1gn1f1cant1y/more Fr1cfhon and Forma11ty Ihey a1so perce1ved vfgf A
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I11. }HYPOTHESES‘ DATA ANMALYSEzS

| The maJor concern of th1s study was to determ1ne the relat1onsh1p

between the cogn1t1ve sty1e d1mens1on of f1e1d dependence—1ndependence N

/ } . R

. fand mathemat1cs ach1evement and 1ts components of concept atta1nment

v'and prob]em so]v1nq Th1s re]at1onsh1p was : 1nvest1gated for 1nstruc—,f

' fo_t1ona1 1nteract1ons us1ng both student centered and teacher centered :

); f'Sex re]ated d1fferences were proposed 1n the theory for both mathe-

_ 1nstruct1ona1 strateg1es ,

IQ and Ref}ect1ve Inte1]1gence were used as: covar1ates in orderfvf"f' R
-1tto part1a1 the1r pred1ct1ve effect from f1e1d dependence 1ndependence;i.‘f‘
i_mat1cs ach1evemeng and f1e1d dependence 1ndependence An ana]ys1s 1n o

.";terms of sex re1ated d1fferences was 1nc1uded _~b] jmji“f:,"',ﬂ'f'_stt;;fﬁa jizyf{

*_;‘fi The anaTyS1s of data and the f1nd1ngs of the study pert1nent tot;

'ff the hypotheses fo]]ows

i

Hypothes1s One o o | ‘ fff;
| There 1s o s1gn1f1cant re]at1onsh1p between genera] ab111ty; S -iffi
' ig; ref1ect1ve 1nte111gence and f1e1d dependence 1ndependence b : :jttt
e Results To determ1ne af any.s1gn1f1cant relat1onsh1p ex1sted If;y
df'between denera1 ab111ty as a Lorge Thornd1ke compos1te IQ measure,;_:: L jief
,"reflect1ve 1nte1]1gence as measured by the Sk 6(I) and (II), and fteld- .,” yaj~ f
”tib dependence 1ndependence as measured by the HFT Pearson Product Moment _:yf; 3f
.‘f,'correlattons were der1ved A]l var1ab]es were s1gn1f1c 'L;yirelated L,?J
vb-fat the 0.001 1eve1 of s1gn1f1cance ' Tab]e XX gives the corre]at1on i{:;itkuifff,iéyj;
khftffmatr1x for the var1ab1es of concern ;:ff ﬁ,;'.,;“ ‘ SR ‘./i;;'
) | ?5 S ; - EB
. = < . o f%‘f{
- _ ;7 | ! | ;_ ,% ;?;
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"1!:corre1at1ons matr1x for these var1ab1es .”L;"“ﬁi ft"f.;;‘_‘

”-:fdependence 1ndependence pred1ct1ng mathemat1cs ach1evement of - O 09847

. '"*'?fThus, fleld dependence 1ndependence can s1ng]y accoun@’for about 10% of ;}f'r L

"f:;t . : s
Conc1u51on On the bas1s of these resu]ts, Hypothes1s One was
_“reJected A s1gn1f1cant re]at1onsh1p (p ‘-sOOl)Vex1stedvbetween generaT o

) abi]ity, ref]ectlve,tnte1]1gence_and fte]dedependenCeeihdependence;-; SN

Hypothes1s Two

F1e1d dependence 1ndependence w111 not be & s1gn1f1cant pred1ctor

of mathemat1cs ach1evement scores, concept atta1nment scores, or prob]em

[T

so]v1ng,scores

ResU]tS" To determ1ne 1f any-s1gn1f1cant pred1ct1ve re]attonsh1p
ex1sted between f1e1d dependence 1ndependence scores and mathemat1cs
--.e‘ach1evement and 1ts components of concept atta1nnent ;nd,probte\\so]v1ng,;.ﬂ
'ifPearson Product Moment corre]at1ons were determ1ned .A s1gn1f1cant\ Lo ﬂ‘v{;f:'

k ﬂ}irelatlonsh1p (p‘s 001) ex1sted for~a11 var1ab1es Tab]e %X nges the

. .

OFJ .

'i’f;?.j. In a pred1ct1ve sense regress1on mode] 04 y1e1ds a. R’ for f1e§d- b_ti ,,;;rsﬂ

T

N

-~

";fthe varlance 1n mathemat1cs achlevement scores G - ’
- »;1} Regre551on mode] 05 to determ1ne the ab1]1ty of f1e1d dependencet‘iajf:ai
v df:1ndependence to pred1ct concept attatnment scores yle1dS a Rz of. 0. 07949?c?;~r€?ff_?
e [Thus, f1e1d dependence 1ndependence can swngly account for about 8% of ifﬂfdtfﬁsi;f
”\fﬁpwthe var1ance in. concept attalnment R T e S

Regress1on mode] 06 to determ1ne the ab111ty of f1e1d dependence-";f,-ff;ﬁ

Y‘V31‘11ndependence to predtct prob]em so%v1ng scores y1e1ds a R of 0 0630

':'LThus, f1e1d dependence 1ndependence can s1ng1y account for about 6% Of*,;t;‘ﬂj”:

- \-" R



0

‘ ‘;and prob]em so1v1ng

the var1ance in problem so1v1ng scores , o = R ;:

Tab]e XXX conta]ns K 11st of var1ab]es assoc1ated w1th the models

7fTab1e XXXI conta1ns the 11st of mode]s ‘and the assoc1ated RE and regres- %

Ty

~sion we1ghts (See Appenq1x G) - ::‘ . ,.f,"' :5?ﬁ${p

Conc]us1on On the bas1s of the§e resu]ts, Hypothes1s Two was

rv)t.’

"-';¥gre3ected A s1gn1f1cant re]at1onshrp (p (f 001) extsted_between f1eLgf e;;.$_,$,

'dependence 1ndependence mathematwcs ach1evement concept attawnment

M L N N . : . : -

It must be caut1oned that reJect1on is on the bas1s of group
\P.

a

L~

o

."pred1ct10n of mathemattcs ach1evement, concept attalnment and prob]em

.7IMJSO]V1ng scores from f1e]d dependence 1ndependence scores

X ﬂ"-'

"“Hypothes1s Three ;k]a:fl;f fo,f: .?;fjf "",.; ’;f/7f"jgnf?ff;f;hfiﬁVaJ;>s3f*'”'*"

W"z’i fter genera] ab111ty, ref]ect1ve 1nte111gence or general ab111ty and

'hiff ’ref]ect1ve inte1]1gence 15 accounted for

,-_»;i;".-i"mme if. f1e1d dependence ‘"dePe“de

"wx_ffab1]1ty and ref]ecttve 1nte11lgence

. o o / N
¢ . .

F1e]d-dependence 1ndependence w111 not be a s1gn1f1cant pred1ct0r

‘5e;”of mathemat1cs ach1evement concept atta1nment or prob]em so]vtng score§

L%

Resu]ts Mu1t1p1e ]1near reiress1on ana]ysls was used to deter-~d

ce s a s1gn1f1cant pred1ctor of

R o

'"?fffmathemat1cs ach1evement concept atta1nment and prob]em so1v1ng sCores

IQ'._jCafter account1ng for general ab1]1ty, ref]ect1ve 1nte111gence or: genera]

Mode]s 10 and 28 were compared to determlne 1f ai

':ffji1ndependence is a swgn1f1cant predwctor of mathemat1cs ach1evement after R

“:F‘fgeneral ab111ty (IQ) The compar1son y1e1ded a Farat1o of 2. 89 whtch ";?d(gf

.

.A_j‘ BT S S

eld- dependence-ihf‘tpjf{fij



as

was not sighTficant'at the'O'OS Tevel.

ModeTs 13 and 31 were compared to, determ1ne 1f f1er dependence-.'
‘R

: 1ndependence 1s a 51gn1f1cant pred1ctor of mathemat1cs ach1evement after
. account1ng for ref%ect1ve 1nteTT1gence (SK 6(1) & GII)). The compar1son‘ -

. y1ered a F rat1b of 4. 89 wh1ch was s1gn1f1cant at the .05, TeveT

ModeTs 07 and I weye compared to” determ1ne if f1eld dependence— o

0

1ndependence 1s a s1gnv 1cant pred1ctor of mathemat1cs ach1evement after .

f‘account1ng for generaT ab111ty and ref]ect1ve 1nteTT1gence The com--

S »

'~par1son y1e]ded a F rat1o of 1 15 wh1ch was not swgn1f1cant at the 0 05

- L . . ! LI

’ .IeveI ) .L "j ;"‘ '”.;'; ' ,.I I - *ﬁ v ‘“1 o

~ L . . . ) Q [

TabTe XXI cghta1ns the resuTts of these model compar1sons

st .

TABLE XXI - -

L TESTS OF, THE ABILITY OF FIELD DEPENDENCE— o
\  INDEPENDENCE. TO PREDICT MATHEMATICS ACHIEVEMENT
- ”’“ AFTER ACCOUNTING FOR GENERAL ABILITY, REFLECTIVEN -
' INTELLIGENCE AND GENERAL ABILITY AND- REFLECTIVE INTELLIGENCE

(4 . . . R —
s . . . N . .

¥

IR B . PROBABILITY

~ MODEL NO. .1 DF . RsQ ~ F-RATIO. LEVEL
100 1 034922 2.8 (.09
28 . 175 . -0.3383 - o
#1300 1 0.28471 ~ .4.89° - . T 003
31 v 174 0.26459 | R
71 oo 15 o8
B S S ¥ 7 0.38766 . -
&9

4 vs;i-‘ ;)



Mode]s 11 and 29 were compared to determ1ne if f]eId dependence_ |
RS
1ndependence is a S19n1f1cant pred1ctor of concept atta1nment after

Aaccountwng for general ab111ty The compar1son y1e]ded a F- rat1o of
1. 63 Wh1ch was not swgn1f1cant at the 0.05 leve1 S e

Models 14 and 32 were compared to deter1ne 1f f,e}d dependence-»

®

,1ndependence is a 51gn1f1cant pred1ctog.gf cOncept atta1nment after.' )
, i
. accountwng for reerct1ve 1nte111gence; "The compar1son yTGIded a F- |

rat1o of 3.95 wh1ch was s1gn1f1cant at the o 05 Ieve]

Mode]s 8 and 2 were compared to determ1ne 1f f1e]d dependence_v.

\

_:1ndeP6ndence is a s1gn1f1cant pred1ct0r of concept atta1nment after
:}account1ng for poth generaT ab1T1ty and ref]ect1ve TnteII1génce The;',

. compar1son Y1e1ded a F- rat1o of 0.68 whych was not S1gn1f1cant at theﬁT

-0 05 ]eVeI - R ////ff'

L

Tab]e XXII coﬁta1ns the resu]ts of the COmpar1sons between these
’l_mode]s -

~

: TESTS OF THE ABILITY OF FIELD- DEPENDENCE INDEPENDENCE TO PREDICT CONCEPT\
ATTAINMENT AFTER ACCOUNTING FOR GENERAL ABILITY, REFLECTIVE -
: INTELLIGENCE, AND GENERAL ABILITY AND REFLECTIVE INTELLIGENCE -

' ' N ., \‘. .

o T e PROBABILITI} |
o »MODEL NO ~DF . . RQ . F-RATIO LEVEL
i 0.31304 163 020
29 175 0.30665
T | 0.2183%5 - 3.9 . 004 g
32 S . 0.20063 SN .,/;
6 - 1 - 0.338%. - 068 04 /.
S




.86

A

ModeIs 12 and 30 were compared to determ1ne if f1eId dependence- “
1ndependence is a s1gn1f1canﬂ pred1ctor of probIem soIv1ng scores after

account1ng for generalxgb1I1ty The comparwson y1eIded a F rat1o of
2 04 wh1ch was: not s1gn1f1canc at the O 05 IeveI : ' ﬁf
| ModeIs 15 and 33 were compared to determ1ne 1f erId dependence—s:
' 1ndependence is a s1on1f1cant pred1ctor f probIem soIv1ng scores after _ 3%
"vaccount1ng for reerct1ve 1nTeII1gence Thﬂ>compar1son yleIded a F—v
rat1o of 2 48. wh1ch was not s1gn1f1cant at the 0 05. IeveI |
ModeIs 9 and 3 were compared to determ1ne 1f f1eId dependence—»

- hv1ndependence is a s1dn1f1cant pred1%?or of probIem soIv1ng scores aftertf-a,“?h
‘;iaccountlng for both generaI ab1I1ty and reerct1ve 1nteII1gence tThe
_'f,\compar1son y1eI%ed a F rat1o o? O 77 wh1ch was not s1gn1f1cant‘at the
o .0.05 IeveI | e | ,.;. |

TabIe XXIII conta1ns the resuIts of the comparISons between these"dfl*

¥

”.modeIs

TABLE xx111 | ‘I'J'I:

"TESTs oF THE. ABILITY OF FIELD- DEPENDENCE INDEPENDENCE- TO PREDICT PROBLEM 'kh R

~SOLVING SCORES ‘AFTER ACCOUNTING FOR GENERAL ABILITY, REFLECTIVE' Lo
INTELLIGENCE, AND GENERAL ABILITY_AVD REFLECTIVE INTELLIGENCE :'_, SRS

L PROBABILITY

 MODEL NO.  DF - RSQ . F-RATIO. . LEVEL
21 e 200 05
20 15 0.7 o T R SRR
15 o1 0.19750 - o248 o 7 -0.120 .
3340807
9 0.23796 - 0.77° 0.3 .
L3172 o.M e
. .



"Jffso1v1ng scores affer account1ng for ref]ect1ve 1nte]11gence

»Conc1us1om On the bas1s of the resu]ts, Hypothes1s Three was

-

'-~;reJected for the cases of f1er dependence 1ndependence be1ng a

| S1gn1f1cant DF8d1Ct0r Of mathemat1cs ach1evement and concept attalnment R

after account1ng for ref]ect1ve 1nte111gence L f'a' L : ”] L "_mf7’?*f

83 3

F1e1d dependence 1ndependence was not a s1gn1f1cant pred1ctor of .
‘ mathematxcs ach1evement concept atta1nment or probJem so]v1ng scores k
h‘after account1ng for genera] ab1ltty or both genera] ab111ty and- -

\‘~ref]ect1ve 1nte111gence Nor was 1t a s1gn1f1cant prechtor of prob1em “f‘f{'.

N

_ [.Hypothe51s Four ’

i F1e1d dependence 1ndependence w111 not be a s1gn1f1cant‘pred1ctor'ef
(;‘of mgihemat1cs achwevement scores, goncept atta1nment scores, or prob]em

| so1<bn9 scores in e1ther a. student centered or teacher centered 1n-, S
’}:struct1ona1 strategy o ;~.'75‘f:1}7' | 'A<f’ | A

: R E ;;/ L ], ' SR _ L
Résu]ts Mu1t1p1e 11near regress1on ana]ys1s was used to determ1ne S
; Lpr1f f]e]d dependence 1ndependence is a §1gn1f1cant pred1ctor of math- |

hﬁ.emat1cs achlevement and its components in the d1fferent 1nstruct1ona]
strateg1es ' The test of the hypothes1s at th1s po1nt is. to determ1ne
: 1f there was any 1nteract1on between f1e1d dependence 1ndependence and
“'the teacher centered or ‘student- centered 1nstruct10na1 strateg1es
"That 1s, 1t is a determ1nat10n of 1nstructwona1 varlat1on |
Mode]s 16 and 04 were compared to determ1ne 1f there was any

o 1nstruct1ona1 var1at1on in the ab111ty of f1e]d dependence 1ndependence

. to pred1ct mathemat1cs ach1evement " The compar1son y1e1ded a F ratto



T_'of 0.00: which was not s1gn1f1cant

Mode]s 17 and 5 were compared to determ1ne if there was any . P'?j:;;“ iflf;;si‘

,-‘h‘.

: 1nstruct1ona1 var1at10n 1n the ab111gy of f1e1d dependence 1ndepéndence
'-,‘to pred1ct concept atta1nment scores The comparlson y1eIded a F ratTo Lo

| fof 0 OO wh1ch\was not s1gn1f1cant . "Iv'j,‘ E’fﬂ“-' f{v FI_‘,~; -“‘;}ii“

ModeIs 18 and 6 were compared to determ1ne any 1nstruct1ona1

- : var1at1on 1n the ab1I1ty of fleId dependence 1ndependence to pred1ct

'PlsprobIem soTv1ng scores The compar1son y1e1ded a F- rat1o of 0. 24 wh1ch

. N

:'1,was not s1gn1f1cant

Tab]e XXIV conta]ns the results of the compar1sons of these modeIs

'"'Lj{I” 7:*_;f,:j,f§r,ettejlg‘_ TABLE xx1v ER

STESTS' [ INSTRUCTIONAL VARIATION IN THE ABILITY OF FIELD—_-
DEPENDENCE INDEPENDENCE TO 'PREDICT ‘MATHEMATICS ACHIEVEMENT R
S CONCEPT ATTAINMENT AND PROBLEM SOLVING SCORES L:‘fl_ ’:'#; Ei' \

P

e D e e L e o PROBABILITY
MODEL NO DR RSQ oo F-RATIO- . LEVEL

16[“1; o o1 0.09753 O-DO*’*ié,"%"i,oolc .
cAo 1 o0esy T T
Lo 00785 o0 S 1.00
s s by o e T
coo8 1 006432 028 . 062 DN
i_,6 : o ::. f.v1751:,'""0'06304:="L_:. 'iv_c“: o 1“:"‘.‘_i »tlnev.ﬁ

o caIcuTationfgfveS'negative_VaIUe;.

Conc]us1on ' On the bas1s of these resuIts, Hypothes1s Four was not

~

“'reJecfEd There was. no 1nstruct1ona1 1nteract1ons w1th the ab1]1ty of f
'if1eId dependence 1ndependence to pred1ct mathemat1cs ach1evement scores, )



. \ }\;‘ g ’P'v ) .' : L V"..l
T - " . £
¢ . ‘." ! : 589 : .‘
'.conCeptnattainment”SoOres;;OfyprOBTem;so1ang.§cp%es:ff5dp*hﬁydf*,}f;fgf;*
»'Hypothe31s F1ve {}jjsiﬁz,yfirﬁb“"f;fy_aafs%fhfﬂ;;f]f;[“{‘tl]:,E t
F1e1d dependence 1ndependence W111 not be a s1gn1f1cant pred1ctor
'of mathemat1cs ach1evement scores,_cohcept atta1nment scores, or@prob1em » li'fih;vfif
v1ng scores 1n e1ther a student centered or a teache ‘ |
uct1ona1 strategy after genera] ab111ty, ref]ect&ye 1nte111gence,
'_or genera] ab111ty and ref]ect1ve 1nte111gence 1sfaccounted for ~ﬁ
Resu]ts Mu1t1p1e 11near regress1on analys1s was used to test
ﬂ‘for any 1nstruct1ona1 var1at1on 1n the pred1ct1ve ab111ty of 1’1e’ld---~-"=
dependence 1ndependence after account1ng for general ab1]1ty, ref]ect1ve fﬁfﬁ.»ﬂﬁfju

= .,‘.». R

‘1nte]11gence and the1r comb1nat1on

Mode]s 22 and 10 were compared to determ1ne 1f any 1nstruct1ona1
TR

“‘var1at1on occurred in the ab1]1ty of f1e1d dependence 1ndepende%Fe to 141-;

fff-pred1ct mathemat1cs ach1evement scores after account1ng for genera]

::'-'ab111ty The compar1son y1e1ded a F ratlo of 0 05 wh1ch was not

'3&51dn1f1cant

Mode1s 25 and 13 were compared to determ1ne any 1nstruct1ona1

"r,’;var1at1on 1n the ab111ty of f1e1d dependence lndependence t0 pred1ct

mathematlcs ach1evement scores after accountlng for ref]ect1ve 1n-'

: 1
’sste111gence The compar1son ywelded a«F rat1erf O 39 whlch was not
-~s1gn1f1cant - SR R - R

Mode]s 19 and 07 were compared to determ1ne 1f any 1nstruct1ona1

"fvar1at1on occurred in the ab1]1ty of f1e1d dependence 1ndependence

xto pred1ct mathemat1cs ach1evement scores after account1ng for both ,




}‘TT %‘ genera] abI]]ty and rEfIECtIVG InteIITQence The comparIson yTered a
F ratIo of O 46 thch was %Ot STgnlf1cant S N b

;fif}:' Table XXV contaIns the resuTts df the comparTsons between these
an .I'}'_ TABLE IfI{/

TESTS OF INSTRUCTIONAL VARIATION TN THE- ABILITY OF FIELD DEPENDENCE—~ - .

| INDEPENDENCE TO PREDICT MATHEMATICS ACHIEVEMENT AFTER ACCOUNTING '?'*}‘f.q-
v FOR. GENERAL ABILITY, REFLECTIVE - INTELLTGENCE , “AND GENERAL ABILITY‘ TRy
‘~;L*7;:1ps SR AND REFLECTIVE INTELLIGENCE R S e

,\

,\ 'C‘

ik e L S e
: : S ST

U owme w el rwn TR

B T VL

Ctigs 2
L S L
A

28791 - ”;;*":f0¥39”,'?“IAN5~,0.68,f
39337 06 000
9174 e

o o*_,o o oo |-

". DR

ModeTs 23 and 11 Were compared to deterane If any TnstructTonaI
ITI“NarIatTon occurred Tn the abTTTty of fTeId dependence Tndependence to
IA‘.STprecht concept attaInment scores after accountTng for generaT abTTTtyr
“:iThe comparTson yTered a F ratIo of 0 06 thch was not SIganTcant
ModeTs 26 and 14 were compared to determIne Tf any TnstructIonaT
T,'varIatTon occurrgﬂ In the abITIty of erTd dependence Tndependence to |

AT_VpredIct concept attaTnment scores after accountIng for ref]ectTve f t S

- TnteTTIgence The comparTson yTered'zl'fratIO of 0. 38 wh1ch was not

L o R R e P S N
significant. . .- = . __11' . ChoonER

PROBABILITY L’fi“fifcngf;;,



'7t'ffpred1ct concept attaInment scores after both genera1 ab111ty and

' 5'5_5F ﬁJtIo df 0. 48 thch was not SIgnIfIcant

BRI B

"% ’ ! o | - T Vo ) . “, y i ) . ’ \ Lo
Mode]s 20 and 8 were compared to determIne If any InstructIona1;\ &i*‘

' ‘}_varIatIon occurreg In the abI1Ity of er1d dependence Independence to :hf ,n

NA

“:-ref]ectIve Intel]Igence are accounted for The comparIson erlded a

e B
Tab]e XXVI contaIns the resuits of the comparIsons between these;
'.fi*mode]s l*‘h'fV”;::.vifj7;l;ﬁ_f‘ ,,,,_f' v R Y

o e :3gqf:_' ! 4?;::;

“vii?ggg ;'75' TABLE xxv1

.(' §

3»1””;%fIESTs OF INSTRUCTIONAL VARIATION IN-THE ABILITY OF FIELD- DEPENDENCE-
" ."INDEPENDENCE TO PREDICT CONCEPT ATTAINMENT SCORES AFTER ACCOUNTING -
© FOR GENERAL ABILITY, REFLECTIVE INTELLIGENCE, AD GENERAL ABILITY . - -

L AND REFLECTIVE INTELLIGENCE SR

T e B {fff;ff'7"7 R PROBABILITY 'f;j_f‘*‘:
" MODEL NO: - pqu,,;.'~;,RsQ,_{_ F- -RATIO ,;;,;t CEEVEL - oo

I o 31304;:5&,jng»;“. B R R T S R

2 .20 oz 038 0.69

USRS U B 3T .

\'-.; The comparIson erlded a F ratIo of O 17 thch was not SIgnIfIcant

Mode]s 24 and 12 were compared to determIne If any TnstructIOna1fpj5,-:*'

ivarIatIon occurred In the ab111ty of erld dependence Independence to '3"4”'

; pred1ct prob]em so1v1ng scores after accountIng for genera] abI1Ity .{”E' t“rf h,‘

Mode1s 27 and 15 were compared to determIne If any InstructIona}';d”“

L :varIatIon occurred in. the abI]Ity of er]d dependence Independence to L

jn



-
‘

:‘S19n1f1cant f .Q;;V'{EE"I' | :v~f .:" *“QL‘L ',IE ‘fi E?— ]L

W

' pred1ct probTem so]v1ng scores after account1ng for ref]ect1ve in-.

€

| te111gence The compar1son y1e1ded a F- rat1o of 0 17 wh1ch was not ‘n :

cT ModeIs 21 and 9 were COmpared to determ1ne 1f any 1nstruct1ona1

s

"ﬁ;ﬁvarlat1on occurred 1n ‘the ab111ty ofaf1e1d dependence 1ndependence tp

o wh1ch was not s1gn1f1cant

’=;§§E‘24 R

T VA

| ;_pred1ct pyob]em so]v1ng scores after accbunt1ng for both generaT ab1]1ty

,‘.\,-A- o

f‘and ref]ect1ve 1nte111gence: The compar1son y1e1ded a F rat1o of 0 19

.,u'v

TabIe XXVII conta1ns the resu]ts of the compar1sons between these

.\v\

;:';'E . TABLE XXVII

T.-TESTS oF INSTRUCTIONAL VARIATION IN THE ABILITY OF FIELD- DEPENDENCEﬁ;'_F"

IVDEPENDENCE “TO PREDICT PROBLEM.SOLVING, SCORES AFTER, ACCOUNTING
'»'g "FOR-GENERAL ABILITY REFLECTIVE INTELLIGENCE ;,:”. '
AND GENERAL ABILITY AND REFLECTIVE INTELLIGENCE

N N ORI e S ugsfpeef‘-iff»};,77f A e PROBABILITY%*T{;f:;“""
A MODEL NO ':75~f'?DF:'In;*s”:‘RSfo Sl o F- RATIO Z ':LEVEL. n5fn¢1-;'

;194925f‘}L’2‘f550£17L1;v“’ﬁ :
19414,

19910 - 10.17
;23878 . -0.19) -
;23796 v

S ,§"’

a2 R R

| o oo oo

Conc]us1on On the bas1s of these resu]ts, Hypothe51s F1ve was nottTE7I
'i'freJected There was no s1gn1f1cant 1nstruct1ona1 var1at1on 1n the

| 'fv'ab111ty of f1e1d dependence 1ndependence tzﬁgred1ct mathemat1cs ;--:*~*v R

FTEE



e sty T

..‘account1ng for genera] ab111ty, ref]ect1ve 1nte111geﬁte and both gepera]

7;'ﬂypothes1s S1x

o

ffconcept atta1nment or prob]em so1v1ng ".f'ﬂ.Fﬁ.--“?e”;':F7ic}.

-f{wh]ch was not 51gn1f1cant at the O 05 1eve1

4/

‘ ach1evement, concept atta1nment or prob]em so1v1ng scores after

RN

‘”_ab111ty and ref]ect1ve 1nte111gence , _?',vf

-

There w1]1 be no s1gn1f1cant d1fference 1n the mean. mathemat1cs

.ach1evement, concept*atta1nment or prob]em so1v1ng scores of boys and

';'g1r1s

Results Ana]ys1s of varlance was. used to determ1ne 1f any
3

:'fs1gn1f1cant seﬂ re]ated d1fferences occurred 1n mathemat1cs ach1evement 3

Ana1y51s of the mathemat1cs ach1evement scores y1e1ded a F rat]o

fh:of 1. 43 wh1ch was not s1gn1f1cant at!the 0. 05 ]eve] '}.f[o}tfrtv-f.f”

Ana]ys1s of the concept atta1nment scores y1e1ded a F rat1o of

I

F«ff}é 02 wh1ch was. not s1an1f1cant at the O 05 1eve1

Ana]ys1s of the prob]em so1v1ng scores y)e]ded a F rat1o of O 31

"Af"

Table XXVIII.;onta1ns the ana1ys1s of var1ance of sex re]ated

'foffso1v1ng scores

Lo

'.:d1fferences in mathemat1cs achwevement concept attamment ﬁnd prob]em e



TABLE XXVIIT “, ;ﬂ.- - E:-fl",.‘i"t.'

ANALYSIS OF VARIANCE OF SEX- RE%ATED DIFFERENCES IN- MATHEMATICS L
ACHIEVEMENT CONCEPT ATTAINM NT AND PROBLEM SOLVING SCORES R

o B L TR T T PROBABILITY
SOURCE . [ DF-- . MEAN SQUARE = . F-RATIO: © o LEVEL

Group. -1 2601 1,43 0,23

CGroup _\-51_' ISP 14 50 . 2.02 - 0.16
a-lerror‘._ - 175 // ‘-, S .

b Lo
\ . /

Conc]us1on / On the bas1s of these resuIts Hypothes1s S1x was not__ R

/

tufreJected Thehe were no s1gn1f1cant d1fferences in the mean mathematlcs:e. '

‘Ezfach1evement, concept atta1nment or prob]em soIv1ng scores of boys and
AR v RN , _

AEKS, 1r1$ S e :E":H'
_.9 , , f/(f.~. o

':Nlipprothes1s Seven

/ - S , N, :
There w1]1 be no s1gn1f1cant d1fference in mean f1e1d depeﬂdence- :

'.’1ndependence scores of boys and g1r]s

Ana1151s of var1ance was used to determ1ng 1f sex-?5"'7"“ '

fjgre]ated d1ffe'ences occurred 1n f1e1d dependence 1ndependence scores
!}5?" Ana]ys1s of the f1e1d dependence 1ndependence scores of ma]es
/Z.nand fema]es y1e1ded a F-rat1o of O 00 wh1ch was not s1gn1f1cant at the R

/{iiffo 05 ]eve] jlfif,Il"ifi;"~EdiEEE'I e

1',»



””ij{Sat1sfact1on, Fr1ct10n, Forma11ty and Env1ronment subsca]es

9‘“'?:v . ) .
:'/ o
: . 95

&
Tab]e XXXIX conta1ns the resu]ts of the ana]ys1s of var1ance of

f1e1d dependence 1ndependence scores for ma]es and fema]es

Ll o TABLE xx1x o
ANALVSIS OF VARIANCE OF SEX-RELATED DIFFERENCES
© IN FIELD-DEPENDENCE-INDEPENDENCE SCORES
PROBABILITY

CSOURCE. DF . MEAN SQUARE  F-RATIO LEVEL

_GrOUbh“'e_?,};i':: oo '-‘Osof fk,f'* 2f5 OQQONf_-v" | O;Qé“”t
CEeror 15 2633 _f»,ﬂzf"> e

Conc]us1on | On the bas1s of these resu1ts, Hypothe51s Seven was not

rc; reJected There was no s1gn1f1cant d1fference 1n tgg mean fte]d-

dependence 1ndependence scores of boys and g1r1s

telv’> SUMMARY :
Ana]ys1s of students percept1ons of the1r 1nstruct1ona1 strategy

jt.”f”y1e1ded 51gn1f1cant d1fferences (p 05) 1n overa11 strategy percept1ons

o h'and on f1ve of the flfteen subsca]es of the Learn1n9 Env1ronment Inven-;,,;.“”"ﬁ' .

-1ff4tory v These s1gn1f1cant d1fferences occurred on the D1vers1ty,

Ana1§%1s of genera1 ab111ty as a compos1te Lorge Thorndwke IQ

score ref1ect1ve 1nte]119ence as measured by Skemp s SK 6(I) and (II)



R and f1e1d dependence 1ndependence ag measured by the H1dden F1gures

' Test (Cf 1) ywe]ded s19n1f1cant corre]at1ons‘(p 001) between fhese
bvvartab1es On th1s bas1s Hypothesxs One of no s1gd1f1cant re]at1onsh1p

- between these var1ab]es, was reJected 9' '_{ ,a‘ S t" | o
. S s e

Ana1ys1s of f1e1d dependence 1ndependence and mathematwcs ach1eve- g

: ment, concept atta1nment and prob]em so]v1ng scores y1e1ded s1gn1f1cant

: _corre1at1ons (p' 001) between these var1ab1es Thus, f1e]d dependence-

'1ndependence was 1nterpreted as hav1ng group predwct1ve ab111ty.of

Thus, Hypothes1s Two was reJected 'd "; : ”55‘1 ﬁn;gff}fhufc]ffflf"

5 S
F1e1d dependence 1ndependence proved to be a s1gnif1cant pred1ctor

'1fsof mathemat1cs ach1evement and concept attarnment scones after account1ng
. for ref]ect1ve»1nte111gence However, 1t was not a s1gn1f1cant pred1c-"-A’f;fy]ff?

Pfﬁtor of problem so]v1ng scores after account1ng fdr ref]ect1ve 1nte]11--

oAy

: e:mathemat1cs ach1eyement, concept atta1nment and prob]em so]v1ng scores i3“””?’

?”'gence After account1ng for genera1 ab111ty or for both genera] ab1]1ty &;f_fff“‘

"1e5and reflect1ve 1nte]11gence, f1e1d dependence 1ndependence was not a

a

e;fs1gn1f1cant pred1ctor of mathemat1cs ach1evement concept atta1nment or {frfhafh' -

vi‘prob]em so1v1ng scores Thus, on th1s bas1s Hypothes1s Three was
1ﬁ§reJected for the f1rst case and not reJected for a11 others g

There was no s1gn1f1cant d1fference 1n the ab111ty Qf f]e]d—

'i‘qf;dependence 1ndependence to pred1ct mathemat1cs ach1evement concept

R

"'i‘van1at1on after genera] ab111ty,_ref1ect1ve 1nte111gence or both

x'general ab111ty and reflect1ve 1nte111gence wene agcounted for | On,' >

'””ftf atta1nment or prob]em so1v1n9 scores 1n elthepﬂa student centered orf?zﬂcr*hfieﬁtd"

ttteacher centered 1nstruct1ona1 strategy There was no 1nstruct1ona1:,f, U
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'the bas1% of’ these resu]ts, Hypothes1s Four and. Hypothe515 Flve were
i fnot reJected I N
| Ana]ys1s of d1fferences in the mean scores of mathemat1cs ach1eve~
xlment, concept atta1nment prob]em so]v1pg,_and f1e1d depeﬁdence-

'e1ndependence y1e1ded no 51gn1f1cant sex- re]ated d1ff§rences 'Dn the

o ‘ba51§ of these resu]ts, Hypothes1s Six and Hypothes1s Seven were not

. regected ‘ekT" L )

¥
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CHAPTER v,

~ SUMMARY, DISCUSSION IMPLICATIONS o SR
AND RECOMMENDATIONS :

1. ‘SUMMARY OF'THE INVESTIGATION :

The present study was des1gned to 1nvest1gate the re]at1onsh1p_

', between Witkin's coqn1t1ve style d1mens1on of field- dependence-»
'1ndependence and mathemat1cs ach]evenent and 1ts components of concept
'atta1nment and prob]em so]v1ng The 1nvest1gat1on was carr1ed out

u31ng ‘both student centered and teacher—centered 1nstruct1ona1 strateg1es?

Cin order to determ1ne 1f any 1nstruct10na1 var1at1on occurred in the

1nvest1gated re]atwonsh1p Genera] ab111ty and ref]ect1ve 1nte]11gence 5

' were used as covar]ates to determ1ne the1r re]at1onsh1p to f1e1d-/
»,dependence 1ndependence and to estab11sh any ab1]1ty of f1e]d dependence--
: ~F
‘1ndependence to pred1ct mathemat1cs ach1evement, concept atta1nment and

h prob]em so1v1ng scores after account1ng for these var1ab1es

In order to gather the necessary data, a. samp]e of qrade e1ght :

“students and var1ous 1nstruments were emp]oyed

+

_ Sample and Pr0cedures'f‘ - , '_ ,_ﬂ'\:h{‘ - y E :.7 ;,j

A samp]e of 177 grade e1ght students cons1st1ng of 97 ma]es and

80" fema]es was ut111zed for ana]yses purposes The samp]e was drawn
.:.:frow the comp]ete grade e1ght popu]at1on of two jun1or h1gh schoo]s
‘under the Jur1sd1ct1on of the Edmonton Separate Schoo] Board The :
'_ tota] 70pu1at1on cons1sted of 213 students d1v1ded between the two
:’schoo]s Each schoo] conta1ned four grade eight c]asses w1th mathemat1cs.
'-1nstruct1on be1n? given by two teachers in each schoo] Thus, each

.'teacher taught two classes. Qne class: used a teacher centered

- 98
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} 1nstruct1ona] stratedy and the other used a student centered 1nstruct—

ional strategy Thus\ four student centered and four teacher—centered
tlasses were emp]oyed for the study.

The schoo]s were chosen by School. Board personnel to be

-

representat1ve of the Board s tota] popu]at1on " Students, were random]y

R 8

" ass1gned to c]asses at the beg1nn1ng of . the year. w1th attent1on g1ven

' on]y to obta1n1ng a c]ass ba1ance by sex.

Mater1als were deve]oped cover1ng the topxcs of- L1near Area and
fncu]ar Measurement wh1ch composed part of the- beg1nn1ng un1t of the

grade e1ght mathemat1cs program These mater1als were deve]oped to .

requwre act1ve student 1nvolvement in the ]earn1ng process and

: paral]e]ed the regu]ar measurement un1t These mater1a1s were used for

the student centered 1nstruct1ona1 strategy ' The teacher—centered

1nstruct1ona] strategy was 'trad1t1ona1' in nature but covered the same
P

bas1c measurement concepts Teachers were in- serviced as to thewr

§ -

. expected ro]e and the procedures 1n each strategy

The 1nvest1gat1on commenced at the beg1nn1ng of the schoo] year

and was of approx1mate1y four weeks durat1on
v o . SR i ”

Instruments-‘ i | BT
A Learn1ng Envwronment Inventory cons1st1ng of 15 subsca]es and
Ca .

measur1ng students percept1ons of the soc1a] and structura] character'-t
' 1st1cs of the1r 1earn1ng env1ronment was emp]oyed to determane 1f

. students 1n the student centered 1nstruct1ona1 strategy perce1ved the1r

env1ronment as d1fferent from students in the teacher centered

1nstruct1ona] strategy. /7



The Lorge- Thornd1ke compos1te IQ score was obta1ned from students"
" records and used as--a measure of genera1 ab1]1ty ‘ The Lorge Thornd1ke
is adm1n1stered to a]] students as part of the assessiment program of .
“the édmonton Separate Schoo] Board . , -

Skemp s SK 6( 1) ofLOperat1ons Format1on and SK 6(II) of Ref]ect1ve

!

~ Action With Operat1ons was used as'a measure of refTect1ve 1nte11wgence

l

2ﬂThese 1nstruments were - 1nvest1gator administered to the total popu- o

"‘]at1on one week after the 1nvest1gat1on had begun

- The H1%den F1gures Test (Cf 1) was used as a ‘measure of- f1e]d-
cdependence 1ndependence It was adm1n1stered by the 1nvest1gator to
.‘the total popu]at1oh 1mmed1ate]y pr1or to the 1nvest1gat1on
MfA mathemat1cs ach1evement test w1th a concept atta1nment and :
:prob1em so]v1ng component was dev1sed by the 1nvest1dator and used in. B

'the study. It tested the top1cs of L1near Area and ngu]ar Measurement

wh1ch were those be1ng dea]t with dur1ng the study The mathemat1cs

,__ach1evement test was adm1n1stered to the tota] popu]at1on at the end of

- .ach1evement tota] score, 0. 93 concept atta1nment component 0 85, and

| '1the measurement un1t and study wh1ch was of four weeks durat10n Test—-‘ - ﬁéxe

| retest re11ab111ty coeff1c1ents for the test are. as fo]]ows mathemat1cs ath

prob]em so1v1ng component O 93 . _
Interv1ews were conducted w1th a subsamp]e of two students from

/ E

f.each c]ass chosen accord1ng to a high or Tow score on the Hldden F1gures,
' Test. An 1nterv1ew protoca] quest1onna1re (Append1x F) was dev1sed and

L used to g]ean 1nformat1on from the students concern1ng the1r percept1ons
. /1 . \\

of c]assroom procedures, genera] mathemat1cs ab111ty and att1tude, and



R

= | L S <
] R T ..,‘. S 101

problem solving style. Th1s data was gathered for 1ts poss1b]e benef1t

N in data 1nterpretat1on

i

/f' TheeLearn1ng Env1ronment Inventory data was’ ana]yzed ustng ana]ys1s\_

A~

of var1ance aqd utilized the ANOV 16 Program of the D1v1s1on of "g\“ '}fai'
Educat1ona1 Research Serv1ces (DERS) Facu]ty of Educat1on at the

1"
/
Un1vers1ty of A]berta » Mu1t1var1ate ana]ys1s was used to determ1ne OVer-" :
a]] env1ronmenta1 dlfference and ut111zed the Program MULV 08 Mu1t1p1e :
11near regress1on ana]ysgs was used to determ1ne the ab111ty of f1e1d—

dependence 1ndependence to: pred1ct mathematwcs ab1]1ty The program

\

| MULR 05 of DERS was ut1]1zed Corre]at1ons requlred were Pearson Product‘

'Moment correiat1ons and were determlned us1ng the DEST 02 Program of DERSffv

Coht]usion _i-”{‘ N

A summary of the f1nd1ngs w11] be presented as. fo]]ows f1rst1y, {,?

a

~.on the bas1s of the 1earn1ng env1ronment ana]ys1s, and second]y, on therl

'bas1s of test1ng the hypotheses

Ana]ys1s of students percept1ohs of the1r 1nstruct1ona1 strategy'f'd*

]”{'y1e1ded s1gn1f1cant d1fferences (p 05) overa]] and on f1ve of the
__f1fteen subsca]es of the Learn1ng Env1ronment Inventory These s1gn1f-.}sftf
,'1cant d1fferences occurred on the D1vers1ty, Sat1sfact1on,,Fr1ct1on,

: 1Forma]1ty and Env1ronment subscales The students 1n the student—»-

A centered 1nstruct1ona1 strategy perce1ved the1r env1ronment as hav1ng

"‘s1gn1f1cant1y 1ess d1vers1ty and sat1sfact1on and more fr1ct1on and

. forma11ty As wel] the students in the student centered strategy Weref S

3’519n1f1cant]y less sat1sf1ed w1th the1r phys1ca1 env1ronment than :

“ students in the teacher centered 1nstruct1ona] strategy o
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Ana]ys1s of genera] ab111ty (Lorge Thornd1ke Compos1te IQ Score)

;reflect1ve 1nte111gence (SK 6(1) and (II)) and f1e1d dependence-.

o : 1ndependence (H1dden F1gures Test Cf- 1) scores y1e1ded-s1gn1f1cant

corre]at1ons-(p <~ 001) between these var1ab]es ~On the bas1s of these

. ;resu1ts Hypothes1s One of no s1gn1f1cant relatlonshlp between these ;ﬂ '

’i-var1ab]es, was reJected

Ana]ys1s of fleld dependence 1ndependence and mathemat1cs ach1eve-

i ‘ment, concept atta1nment and prob1em so1v1ng scores y1e1ded s1gn1f1cant

h‘corre1at1ons (,n QOl) between these var1ab1es Thus f1e]d dependence- R

"_wlndependence was 1nterpreted as. haV1ng group pred1ct1ve ab111ty of math—,;dfhp

’ematlcs ach1evement, concept atta1nment and prob]em so1v1ng scores o
N TR : O
v-"Hypothes1s Two was reJected ‘_s'{'.ﬂt : y- ‘

Fleld dependence 1ndependence proved to be a s1gn1f1cant pred1ctor dﬂtn,.ﬁnd,fh

fgiof’mathemat1cs achwevement and concept atta1nment scores but not of
- prob]em so]v1ng scores after account1ng for ref]ect1ve 1nte111gence

,a'However after account1ng for genera] ab111ty or for both genera] ab1]1ty‘ 5

"}and ref]ectwve 1nte1]1gence f1e1d dependence 1ndependence was not a f ;:jj;f;!“”""

V"d,ifs1gn1f1cant pred1ctor of mathemat1cs ach1evement concept atta1nment or: f'd

t‘fproblem so]v1ng scores Thus Hypothes1s Three was reJected for the

bi'f1rst and second cases and not re ected for a]] others

There was’ no s1gn1f1cant d1vference in the ab111ty of f1e1d-

R ddependence 1ndependence to pred1't mathemat1cs ach1evement concept

) teacher centered 1nstructlona1

vfatta1nment or prob]em so]v1ng sc res Jn e1ther a student-centered or
'trategy As we]] there was no

.:1nstruct1ona] strategy var1at1 n after account1ng for general ab111ty, ,Hh



. F1ve were not reJected

’ref]ect1ve 1nte1]1gence og both generaT ab111ty and ref]ect1ve 1nte111-;ﬁ-} o

'fgence On the bas1s of these f1nd1ngs, Hypothes1s Four and Hypothes1s

‘ R A

B
(SRR

C. :

Ana]ys1s of sex= re]ated dwfferences 1n the mean scores of math-
*pemat1cs ach1evement concept atta1nment prob]em so]v1ng and f1e]d- -

‘fdependence 1ndependence y1e1ded no. s1gn1f1cant d1fferences Thus, on. _}r‘fr

':'the bas1s of these results, Hypothes1s S1x and Hypothes1s Seven were

‘ ”f{fnot reJected | s'ilhf‘f f__of lﬂlf'i ‘”f:}fo.[f"’d ’.j} o ﬁ:fd ”f/fh]if

h ".-.\)11 DIECUSSION AND IMPLICATIONS OF THE FINDINGS S f e

* The* f1nd1ngs re]ated to the 1nstruct1ona1 strateg1es 1nd1cated 1j;--7"“"

55fthat students d1d 1n fact note d1fferences 1n the strateg1es However,‘jf,"

"*j~s1gn1f1cant d1fferences between treatments on any of the var1ab1es usedffé

] 71nstruct1ona1 d1fferences d1d not affect ach1evement nor were there aan"h" PR

SEIT1n the study (see Tab]e XXXII, Append1x H)

Interv1ews w1th a sma11 samp]eeof students 1nd1cated that precon-fafffff:”

"'ffce1ved not1ons of the sty]e of mathemat1cs 1nstruct1on were prom1nent

"ﬁ:'In a]] cases, students 1nd1cated that mathemat1cs 1nstruct1on cons1sted

euiof teacher presentat1on of a top1c fo]1owed by a presentat1on of examp1e ’f)ﬁ}

“:}htquest1ons re]ated to the top1c, fo]]owed by the sett1ng of student

- quest1ons These preconce1ved not1ons of mathemat1cs 1nstruct1on are

r

:congruent to the teacher centéred or“'trad1t1ona1‘ 1nstruct1ona1
| 7procedures The students 1n the student centered strategy who were _h-'7r

'*1Jnterv1ewed noted that the1r 1nstruct1on was d1fferent than the1r pre- SN
S V. : - :
concenved,not1ons However, they seemed to rat1ona11ze that measur1ng
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vswas a iogicaj way’t0’1earn heasurement In terms of preferred method
Lof 1nstruct1on, students genera]iy agreed that the 1nstruct1on they were }L“}
: n’1nvo1ved in was su1tab]e or 1nd1cated no other preferred method .
The stu eht centered group reacted adverse]y to the1r 1nstruct1ona1
"ﬂ;fstrategy-on t§L D1vers1ty, Sat1sfact1on, Env1ronment Fr1ct1on and
'fForma11ty subsca]es of the Learn1ng Env1ronment Inventory In terms of
"'*fhthe 1n1t1a1 des1gn1ng of the student centered strateqy, these adverse .
.tghffpercept1ons were not in the expected d1rect1on " It was expected that a Ui-d'
ﬁ?strategy in whtch opportun1ty to 1nvestlgate by measur1ng, d1scuss1ng,..‘

"‘Lhypothes1z1ng and check1ng wou]d d1ctate greater student 1nvo1vement and

Wwou]d have greater D1vers1ty, ]eSs Forma11ty, be a more p]eas1ng env1ron—'a o

;ment and thus may g1ve greater Satlsfact1on Students percept1ons d1d
“'.;’not show th1s to- be the»case A know]edge of the students preconce1ved

'?fnot1ons of mathemat1cs 1nstruct1on 1nd1cates a 11ke11hood that the

S ;; adverse rea0a1on may be due to the non congruence 1n 1nstruct1on rece1ved

and 1nstruCthn expected That 1s, 1t may have been an adverse react1on ;*.
to a change 1n 1nstruct1ona] strategy rather than to the strategy 1tse1f
The s1gn1f1cant corre]at1ona1 re]at1onsh1p wh1ch was present |

L e \ : :
. 5rpbetween the pred1ctor var1ab1es of f1e]d dependence 1ndependence general

”*tﬁfifab111ty,and ref1ect1ve 1nte1]1gence, and the cr1ter1on varwab1es of : "’“

_tfmathemat1cs ach1evement concept atta1nment and prob]em so]v1ng 1nd1cates.f"'/}

'tr:that each is a s1gn1f1cant s1ng1e group predwctor of the others However!;ﬂ~lA_ij‘%2

'-'due to the hlgh correlat1ona] re]at1onsh1p the pred1ct1ve ab1]1ty of any

“:j'One pred1ct0r var1ab1e after account1ng for any other is severe1y .'f

brl1m1ted As s1ng]e pred1ctors however, IQ was best w1th ref]ect1ve



e fscores after genera] ab111ty was accounted for As we]] f1e1d— A
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=1nte1]1gence second and then f1e1d dependence 1ndependence “This pat- |
: tern occurred for a]] three cr1ter1on var1ab1es o :ju "_. ‘.

F1e]d dependence 1ndependence was not-a. s1gn1f1cant pred1ctor of -

: .,etther mathemat1cs ach1evement concept atta1nment or prob]em so]v1n;

o

L3

Ji'dependence 1ndependence and genera] ab111ty were s1gn1f1cant]y corre]ated
I” a. Pract1ca1 sense where a measure of general ab1]1ty is. ava11ab1e,
u"hthe benef1t of a measure of f1e1d dependence 1ndependence is swgn1f1- o
i{cant1y reduced and thus quest1onab1e '
Ind1cat1ons from ear]wer research (W1tk1n et a1 1977"Mcteodfetv"‘
{%h.;]i’ 1978) of 1nteractlons between 1nstruct1ona1 strateg1es and cogn1t1ve o

tf'ZSty]e were not found 1n th1s study

S1nce a]] var1ab]es, both pred1ctor and cr1ter1on were 51gn1f1cant- ‘j;;;‘:"

::]y re]ated,.1t appears that each was - tapp1ng a- sxng]e or group of g;h»

'Vhtdenttca1 component sk111s One poss1b111ty is. that spat1a1 restruct—

h‘ﬂ,ur1n9 is. the under1y1n9 component The 10, ref]ect1ve 1nt81119€"ce a”d.‘,“.v

]7f1~f1e]d dependence 1ndependence tests a]] 1nc1ude 1tems requ1r1ng spat1a1$: :

ﬂfrestructur1ng ab111ty Measurement 1tse1f requ1res an 1nd1v1dua1 to

o ffdevelop some menta1 p1cture of unlt size: for compar1son PUVPOSES 1” 75

"aﬁhest1mat1ng, ana]yz1ng and syntheslzgng under1y1ng cohcepts to deve]op a}-j~ffff

s 5systemat1zed gesta]t These component ab1]1t1es are factors wh1ch are

J-;J_character1st1c of re1at1ve f1e1d 1ndependence Thus, 1t appears that

| uthe cho1ce of un1t for the study cou]d haVe 1nf1uenced the resu]ts

Text mater1a1s used 1n th1s study as we]] as those used genera]]y

| “*f“for mathemat1cs 1nstruct10n are deve1opmenta11y 1091C31 and 1nherent1y
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'structUred ATthough th1s prov1ston of’ structure shoqu compensate for
theorxzed Tack of restructur1ng ab111ty of f1er dependent students, 1t S
seems that a fTE]d 1ndependent student coqu ‘more su1tab1y progress nf~
. through these mater1aTs and generaTTy through mathemat1cs top1cs and _
\\thﬁs‘ach1eve more success from them That 1s mathemat1cs may be fler-' |
‘f 1ndependent character1st1c T‘ f:fb;_<‘i‘r'~'\;‘ “ _" | sl
The f1nd1ngs of no s1gn1f1cant sex- reTated deferences in e1ther R
' mathemat1cs ach1evement, concept atta1nment probTem soTv1ng or fter- g
| dependence 1ndependence contradtcts eather f1nd1ngs (w1tk1n et aT |

1977‘ GTennon and CaTTahan, 1968) It appears that the 1ncreased con-r'

_ cern w1th the roTe of the fema]e 1n soc1ety 1n the past decade may 1n

f'}. fact be 1nf1uenc1ng sex reTated ach]evement patterns as 1s hypothes1zed

by Maccoby and JackT1n (1974) 4 However,_s1nce the sampTe for the study ,ffr”

‘Tv was ma1n1y m1dd1e cTass and urban, the sampTe may represent onTy a

R soc1aTTy aware pocket of the Targer popuTat1on

ERT

The foTTow1no 1mp11cat1ons and 1nd1cat1ons can. be 1nterpreted |

from the resuTts ‘ ‘ | | | | o

.;.'ffltﬁ'GeneraT ab111ty (IQ),'refTect1ve 1nteTT1gence and f1e1d—~v
"}f-dependence 1ndependence are aT] 51gn1f1canc pred1ctors of

'Tmathematlcs ach1evement concept atta1nment and probTem

& b

'TpidsoTv1ng GeneraT ab1T1ty 1s a better predlctor thao réfTect1ve
"Tj_TnteTT1gence wh1ch 1s better than f1er dependence 1ndependence o
"v”f,jdeh1S pred1ct1Ve ab1T1ty decreases from overaTT mathemat1cs o

e Tf.ach1evement to probTem soTv1ng

R
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- Interact1ons between cogn1t1ve sty]e and 1nstruct1ona1
o strateg1es as was pred1cted by edr11er research d1d not .

:occur However, these resu]ts may be top1c re]ated

’“;: |here were N0 sex- re]ated d1fferences in. mathemat1cs

enach1evement, concept at a1nment rob1em so1v1ng or f1e1d—

B :dependence 1ndependence scores Th1s may be due to elther\”

~ the 1ncreased concern for théDfEma1e ro]e 1n soc1ety or a-

*ref?ect1on of the soc1a1 va]ues of a m1dd]e c]ass urban o

o popu]at1on and not a reflect1on of the genera] popu]at1on'

Ce
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R RECOMMENDATIONS FOR FURTHER RESEARCH

e The present study 1nvest1gated the reTat1onsh1p between f1e1d—
dependence~1ndependence and mathemat1cs ach1evement concept atta1nment v

‘and probTem soTv1ng in both student—centered and teacher centered

X\
v

'1nstruct1onaT strateg1es The top1cs of L1near Area and Angu]ar '

1

o Measurement const1tuted the mathemat1cs 1nstruct1on S1nce measurement

. 'produce d1ffer1ng resuTts

requ1res spat1aT reconstruct1on, it 1s hypothe51zed that the toptc may

-v_have 1nfTuenced the resuTts .

It is recommended that as stydy s1m11ar to th1s one be conducted
. Bl
'.us1ng var1ous mathemat1cs top1cs to determ1ne 1f chang1ng the top1c w1TT

The present stﬁ%y 1nd1cated that mathemat1cs ach1evement and 1ts o
'_components of concept attatnment and prob]em soTv1ng may be f1er-
I'a

~1ndependent character1st1c A study of the methods of structur1ng and

| fanaTyz1ng of concepts and prob]ems of f1er dependent and f1er— L

"V{1ndependent students may prov1de ev1dence of some d1ffer1ng operat1ng

rftf&fskIT]s used by each’ Th1s coqu prov1de ev1dence of poss1bTe teachabTe(,T't__;

: fsk1T]s to a1d further ach1evement by the f1e]d dependent student

Ev1dence from the Learntnq Env1ronment Inventory 1nd1cates adversef‘d};_"

“dfpercept1ons of the student centered 1nstruct1ona1 strategy These

*tanadverse percept1ons were hypothes1zed to be due to change 1n 1nstruct- _'

'b’:‘tonaT strategy S1nce research 1nd1cates that the f1er dependent

'»'fjistudent is more attent1ve to soc1aT referents and the f1er 1ndependent.f.eﬁu-='

- fstudent more attent1ve to- structuraT referents (W1tk1n and Goodenough
- o

"f;;f1977); an anaTys1s of student responses to the LEI in terms of reTat1ve :h;,fﬁ,';
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’"‘fieldéindependence may’orovide tnteresting resuﬁts'
The f1nd1ng Jgf no sex- related d?fferences 1n mathemat1cs ach1eve-
ment concept atta1nment pr0b1em so]V?ng or, fteld dependence-;

f1ndependence may 1nd1cate a change i fema]e ach1evement patterns

» However these resu]ts may be due to the use, of an urban m1dd1e c]ass, S

: :popu1at1on in the study Further research of sex- re]ated d1ffe§ﬁnces :
‘us1ng a more var1ed popu]at1on 1s suggested | . 4.
v F1na]1y, 1t is recommended that research 1nvo1v1ng 1nstruct10naT
strateg1es 1nc1ude the determ1n1ng of. students percept1ons of the
. strategy u51ng elther h1gh 1nference measures such as the LEI or: sub-» :

o samp]e persona] 1nterv1ews w1th students, or both
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’).operatiopA1 .i‘ '<: — D > . r_<_..]?h __,f'ACT'

7 In the: above rlgures, th
r’has béen charged to the one on

simple operation. In other words, the above flgures give - e
~three examples of a parelcular operation.. You have to find Sy
" out -what the operation 1s, and then do the Same Operation to '
Some other flgures.
T What is the operatron'> It is rever31ng from left- to'

 right. Do this on each of the figures below, and £ill in.the -
answers. in tre blank spaces. Check with the answers on the_
‘blackboard to.make sure that you ‘have understood S

e one on the left of each palr
the-rlght by means of. the same.

on- these o B | = N T

. I

fHérehiSfa”different*Operation;

S S o o g A | + R B
e W —=A Ty = A0 =0

When you have found out what 1t 15,
flpures belo

do it on the
- Check w1th the answers .on t

he board

..(

Do Operatlon A0 T




(OPERATIONS T

oo

SK6 DLVONSmHATLON SHEET

OPERATIONS A TO E

121

70 J ADL ON ThE NEXT PAGE)

Operatién A

V‘"’/\o -

Operation

B> -v|.

Operation

. .

;_”;i’ Ope:atidn _“

——

S0 — |

| Operation E

[I 1__;,a(x ;ﬂ

i -—-:S




SK6: DEMONSTRATION SHEET .

N ]

" OPERATIONS F-TO J

O

122

"~Qpéfatioh F

*|' Operation G

| Operation i

- _Opénaﬁibn_17¥' ”

~ | cperation s |




| A _ R
NAME L..... e PRS- oi: 010) A DY AR

AGE wuvvriiien. GRADE vivvvnwsss BOY GIRL DATE sureeursss..
' Years = .. . (Circle One)  Day Month ¥Yr..

| . S¥6: PART T
. Find out'txe operatlors from the DEMONSTRATION SBEET

~and fill in the answers in the blank Spaces, just as you did
on the PRACTICE SrmET ‘ . , . -

v..’-‘Do'A Ope atlon S | I ,

Do Ope“atlon Bl 1 e )
“jon hese. R - F G -

-

| uoOpe . I 1 | ' —’

1fiDo}5péfat% f:D;?“

5 DO"-'Operatlon E ;,}_-_, e 3 .. 1 o . : | __'__ L
. Onwthese.“ e SRR I S
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(CONTINUED)

-

124

. {Do
on.

OpératiOnp
these,.

&

°

- {Do

these,

(@]

_jon.

--Opérétion,
these, "

on

' Operation
these. = -

+

o Operation J

XX

o 5§?¢fff, ;le;




lelockwise,

li‘lf:Operatlon D 1s 5

125
A'NSWER',SHEET. FOR SK6, PART T |
o Fere are the answers to the problems you did Go
th*ough these carefully and put 73 tick in thé right hang !

rargin-if you tnink that' you got the whole line right S If
you are nov sure, asK for an explanation. . :

‘

Oper.tion 4 1s{ @ - [ B N R
turn the. other | T - i ' T ""“l U"“" r\.

-.may up. '

ter turn

‘ o . | S - 1 ' ; SR
~ [Operation B isj e I NA 7T o RSN PR
rotate a quar-| | = —— T >, Trr oo

|[9peration C isg4

© [spper and lowed Y —= N \v/w*f* B TR N S IRl oe S IO

Sr

jreplace .each
. |hordzontal lind .
";by two 01rclesi

Operatlon E 1s..f":"

~|vertical llne S
fby tWO crosses.~q__,;ﬁ

| replace -each l l \(\X -‘—— S
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126

hn

Operation F is)
add a symmet-
rical lower

- fhalf, .-

Operation G is
double every-
thing, '

v -

_|double the -
 |lower part.

| Qperation'H is

LIS

Opefation Iis
double the
smaller part,.

interchange
the numbers,

Operation J is{ .

X%

000

x:zx
00

AAA AAA
LS N em— ’
11/

/11




A

NAME .’.'....' -------- o't';.-o,'--.-uo-.‘-.a‘u SCHOOL ....G‘-o.--;-'-.-‘-n.c‘a
Last First Middle _ " ~ '

AGE ...l . GRADE ...... ceee. BOY CGIRL  DATE ,...........

Years | ‘ .~ .(Circle Oné) . Day Month Yr,

SK6: PART IT

In PART IT the problem is to combine the operations

- 0n the DEMONSTRATION SHEET, or to do them in reverse, or both.

When combining operations, they are to be done in the order
given (i,e.,. "Combine C ang g means "Do Operation C first
and then do Operation.G.") S |

J'Look at the examples given b\e'low and then éarry out
the operations indicated on the following three pages.

Reverse B : ) ey T m-_.C —_— X o
S . : . ) C . ‘ 'O\.’_ .

EXAMPLE: - | - e a i S

Combine C & ¢ | = - _[_ S — ++

EXAMPLE: [ . I I
 [Reverse and - | T — | AX X o
' [Fombine G & B T — o 99 —‘O-’-( o0 x s
= 4 N
v ‘Q » ) ‘ v
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128

Reverse

Xy
KX

(-7-] Q0. ~o

Reverse

 ° o

° O»

1

b4

Reverse

~
R

Reverse

Reverse




fo

6

©SK6: PART II

129

. [Combine E & H

Fombine A & I

“Lombine D & J. -

Combide.B & F

- Fombine F'& B

Al
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v

130

Reverse

ombine

o]
00

xx

°
x

Reverse

Combine H

~ICombine-

{leverse :

v

fteverse
-ombine F

[Reverse

- [combine A

<
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~ MATHEMATICS ACHIEVEMENT TEST -
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MATH EIGHT .
| | MEASUREMENT
NAME o seoRe ¢
NUMBER o iy o
TEACHER'S NAME - o T

~ ANSER ALL QUESTIONS ON: THIS PAPER.

o ﬁa"iWh?gh'oftthe fo]]dwtngbare anbies?'
ey N oy N
6 T Ei G
a.  all of the above | %'f, (c) ,(f),.(fi)-and (iii) ‘
b (1) and ( i) () ndne«of'the above .

’

You need‘a p1ece of tape to patch a tear in your ny]on tent The
“tear is 234 mm-long. Which of .the fo11OW1ng ]engths of tape wou]d
be most - appropr1ate for ‘the task7 ' .

a 200cm v o Zsom
b, ;zsp;cm'3 S dio2.5em

"3; Area 1s a]ways measured 1n SR '5"unit$;j’
Ca diner. o ometeic
b- asquafen o ’L:jfw:d:éfényrbfbthésaboVe -
' 4 Show how you can cut the board 1nto _ﬂg_gggg_ p1eces to tomp]ete]yf B
“cover the hole. e ) S | LT g
. 1o _*f:f S ’"'t’;tfejji_;f’,;5. AlSQe

] hole
 board h |
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“Which of the following un1ts would not be appropriate_for‘making,
body measurements? . . . ,

a. metre-"_ : oo ~c: centimetre
“bo kilometre - . d. .millimetre

1

Wifhoui usﬁng_a protacton,.the'ahg]eiwitﬁ a measure of 60° is:

In the Metr1c System, to convert from ‘3 1arger to: the NEXT smal]er
area unit we- must: _ . o :

'.'a; | mu]twp]y by,lOf ”i‘f i o.‘ -moltfp]yﬂByLIOQ |
b, dﬁvideﬁ_b‘y_ 100 d. jdivide*by 1_0_',

.":Bob t1es boxes for a g1ft wrapp1ng f1rm It takes 1.5 metres of

ribbon ‘to-tie each box. - A roll of. r1bbon is 50 metres.. How many

]_boxes can he t1e w1th one roll? How 1ong is. the p1ece rema1n1ng7

-

The ]1st of metr1c unlts of area from ]argest to sma]]est 1S{o.f:_lrtg

ooas . cm dm“, m" km? . _;vic.i” km2 dm?, m2, cmz.’ff?'

| dm-"cmz"ma* km’;- cods jfkm,; m, dmzf,cm? o
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10.. About how long is this crayon?

a. 1locnm :'." . co1m

11. The measure of angle QRT, Shown bé]pw'is3approximaté]yj:~'

A
v

a. 1500 - o | E C' 1200
b.o30° . T dooeoe

- i12, wh1ch, if any, of the f0110w1ng tr1ang1es AXY BXY CXY DXY havevf |
equa] areas? G1ve some reason for your answer. S . SR
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; 13. The measure‘in.degrees of'é’ ABC shown below is approximately: -

e

Y (l’.

s
R

Coe
SN2 S

* 1@ Gl

R RN SRS N
\14.j1An area of 5 m 1s not the same as.TA‘ffV
50 000 cm2

'0 0005 cmziﬁ L I Al
; ?;fd;{” 500 dm’ ‘iQﬁﬂf.ffﬂif%f*"

'5ﬂ ﬁﬂb o ooooos km'fv°“

' :1-fi5iff0ne metre 1s the same'as

10 o 64'*"217:i?"*: | 0 001 km ;ﬁ;“‘!f*;.%jf;?V'?fil_%;55-{
100 mn ';*Qfﬂ 4.0 Ol am Eriﬁ]i?ﬁ‘“' L
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17. One cent1metre is not equ1va1ent to
a 0w .l 0.00001 n
b. 1 'm o d. 0. 001 m
- T00 . o
18. The number of metres in the sum 17 cn + 3 m+ 28 000 mmis:
o 48.000 e 2800 .
-1‘ b.  31.017 o d. 3117 o
, o e .

oy

19.'}One (1) hectare is equ1va1ent to o
‘a0 10.000 m? ’1 e c. 10 km2 R
b. ‘100‘hm._. SR ;‘."d, | IOO_m."

"

«;;waQA‘.Anc]assroom whlch is 10 metres w1de and 15 metres 1ong is to be. t11ed;ée"

A tile is 9 dm* . (i) How many tiles would be needed to cover the
< floor?  (id) At a cost of 2¢. for each 100 an how much wou]d 1t
cost to tile the c]assroom7 ‘ :
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© LINEAR MEASUREMENT UNIT-

L

‘ Aftek cdmp]ettng,this unit you should,bévab1é_tp;:;
1. Use the ST System of Measurement for lengths (km, hm, dam,
‘m;;dm, tm,fmm). |
2l Cbnvertsfromfonefunit_tb’éhother:“i
3. tAdd, §ubtract; mu]tip]y_énd,divide:the.Units.~'
4. - Be dble to estimatefdistéhces U$1n§ the metric'units;
| v+
If at any time you are unsure of the concepts deve1oped in th1s un1t,l
':consu1t w1th your fe]low students, ava11able mathemat1cs mater1a1s, or

your teacher

For extra pract1ce, it 15 adv1sab1e to complete the exerc1ses 1n

.-your consort1um student exerc1se book
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+

Linear Measure

Materials heeded: (1) Measuring instrument with mm and .cm markings -
(2) Metre Stick’
(3) Metric.Measuring Tape N

(4) Alberta Road Map,

. The unit on the ruler which has a w1dth about the same as a toothp1ck .
~or f1ngerna1] is a MILLIMETRE If is norma]]y wr1tten as mm.:
Us1ng this measure how wide is your penc117 ;;_;*_ mm.
How wide 1s\your f1nger7 ’___;g_mm.v

"How long 1is your.11tt1e,f1nger? ' mm.

'"Haw”thick is your math book?_ » mm.

“How 1ong is your math book? B | mn.

1How ]ong and w1de ls your desk? »"““ mhm . mm,

E 1Each'of'these-measurements,are.in nilTimetres itlis thetéma11e§t
unjtuyou will.normally uee for measuring'lengthﬂ How many m1]11metres
(mm).1ongiwou1d yOUr}mathXbOOk be? - (Maybe too many ) ” |
TO'measure the 1ength of 1arger objects, it may be better to usg a
CENTIMETRE (cm) It is about the width of your little, f1nger Th1s line
segment is 1 cm 1ong — . Locate the centimetre’ mark1ngs on your ru]eri
Us1ng this measure, how wide is youn 11tt1e f1nger7 __;_ﬁ_ cm.
‘vHow wide is your thumb? 1_____ cm. o
,How Tong 1s your math book? _;_;__cm. |

~ How ]ong and w1de is your desk? Length ~ cm. Width . cm..

] . ) . . ) ' o
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~ Some df'these measures you have already made using millimetres.
. . : E]
‘Compare these measures using both miilimetres and centimetres;'

How many millimetres does it take to make a centimetre? That s,

lem= m. S | o , .
ExerciSes; ' 1‘cent1methe = millimetres
(a) 3.cm = _;_;_* mm (b) - 5 cm-= L m
. (c) 7.5¢cm= o B ~(d) W0 cm= _mmk
(e) __*;_;_cm =\BO mm ‘ (f) ____cm=280 mmc
“(g) __ cm=85mm ) (h) _,w;___cm =.97 hm,
(i) L em = IOO‘mm

., > -

Reqa11: It takes 10 mh to make 1 cm. - THEN-to CONVERT from cm to mm

. we multiply byki . To CONVERT from mm to cm we divide by .
\“A)fufther'unit of length for small measures is a decimetre (dm).
It s abéut-as long as this segment.

e
L

g

N
- i1 decimetre

L eUse this measure to find the length ahd width of this sheet. Length

" dm.- Width: . dm. How many}decimétres]1ong and wide is your desk?

length . dm. Width . dm.

- 'Recall tHat'your desk was cm long and . cm wide{ It is also |
dm long and’ dm wide. |
How mahy centimetres Tong 1is a decimetre.«;l dm = cm. Check

using the decimetre Segment; But, 1 cm= 10 mm. : o

2

v
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How many millimetres ]ong is a dec1metre 1 dm = .

————

“So 1 dm P cm =R mm.

Exércises: 1 decimetre = 10 centimetres = 100 millimetres

——— - ————

(a)\. 5dm - = ;______ cm = ;_____; mm.
 (b) »7.5_dh = cm'=t______mm.h
(c) 9.55 dn = ___om=___mm. *
’(\a‘) 10 dm - . - m \
(e) ___dm = 70 cm :v_;__;_;mm.
(f) - dm. = g5 e = m.
(9 dm_~=k______;:cm = A}‘900 .
(h) __ ~dm ﬁr_?_;__ cm = 950 mm.
(i) T dmn = - cm = 1 000 mm.

Reéai]:*llf'takes~iQO.m@'or'1ogcm‘to make 1 dim.
» 'To;canert'%}om décimetréé to‘ceﬁtihetres wehmdlt{p]j by
‘To COnvert from décimétres' to m11]1metres we mu1t1p1y by
lTo convert from cent1metres to dec1metres we divide by

~To convert-from‘m1111metres to‘dec1metres-we»d1v1de by

The Metric Un1ts for measur1ng 1engths of sma]] obgects are:

1. millimétre 2. cent1metre Lo  3f dec1metre

Estimate the length of the fo]]owﬁng’bbjects.»:Check'dsﬁng your ruler. -
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| \ydm om mn o dm y"cm o
"(a) Longest ftnger C | o
(b) Left arm . | . ) )
, c) Your height S o ‘ .

(
(d) “The height of your desk
(

(e) Your'teacher's'hEight_

| (f)  Any other'object

'L1near Measure II
R ) A

Reca]] ear11er that measurement of 1ength in the Metric System cou]d
be performed u51ng m1111metres, cent1metres and dec1metres
ALSO 1 cent1metre 10 m1]11metres

1 dec1metrek= 10_oentimetres‘= 100 mi]1imetres‘
| These_units were small and would'not"beyVery'effictent for Tonger
distances:(eg 1ength of the c1assroom, measur]ng race d1stances, road

. d1stances or measur1ng your home) Other 1arger unit measures ‘are more~

',approprlate for these measures

| The-METRE,(d) is the bas1c un1tvof 11neer (1ength)cmeasurement‘1n
the Metricbsystem It is about the same w1dth as a c]assroom door. In
‘-fact,‘1t is exact]y the 1ength of the metre st1ck ava11ab1e to you _
| Use your metre Sthk to measure some obJects Try measur1ng ‘
'TThe ]ength and w1dth of the c1assroom Length s m. Width _;?;_ m.

‘Your teacher S he1ght o »mg
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S The‘distance to the next,é]aséroom, gym OFvlength-of the corridor

outside your classroom. - om.

Estimate: How many metres 1ongvis'yqur'home?‘ oms

H0w‘many‘metres}10hg is é Vo]kéwagen-Rabbit? m..

Dodge Van? . ‘m.

2

Examine your metre stick clcSe]yl It has other markings or units

on it. What are they?

.‘HQw'many decimetres wi]] be on a metre stick? -~ = dm. How many
centimetres? | cm; rMiJ]imetre$? .
_ GSO, what did you find? Aréla]T”thé measurement units related

_somehow?

~dm

]
]
=

]
3
3

1 metrei

Lo

Exercises: .

: (a)xf" S = dm= - cn = ‘ mﬁi-

Sb) 75m = dm=_ m= _m.

{c) 10.m = 'dmhé O em = ":_’mm{i

——— . ———

—
= T
~— -
. A
3
il

. 30.dm 4; em= .

Cole) . ms . dm= 250 = mm

S ) m= ____dm=____ cm=7000 mm

. Recall: To'COnvgit from méfres.tp,déCimetres We mﬂ1tip1y7by<v o
o To,COhverfoer‘metres_to‘cehtimétres we mu]tib]y by

~T6 convert from metre$ ‘to mi111metré$ywe“mu]tip1y-by.7"”,'.
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To convert from decimetres to metres‘we.divide by
To convert from;cehtﬁmetres to metres we divide by

To convert from mil]imetresfto metres we diVide’by

Anythwng fam111ar here? How,many_times larger is a unﬁt}than»the_ o
'one d1rect1y be]ow 1t? ’ﬁx . To conyert-frOm a larger unit to a -

,sma]]er one.We mu1t1p1y by ‘ er'each step down.

" How many_steps down from metre tordecimetre? o we.mu1tip1y"by'_

“How many steps down from metre to'cehtimetre?-: C we mu1t1p1y‘by},

How_mény'steps down.from_metre_to millimetre? '  we multiply by

'QUickies: (a) -7 m= tdh . , '(d)° 1.4fdm = . cm.
(t)’r452 m = mm- ..?‘f (fj: 0.4 cm= f mm._:

_Can.you determine afmethod'tOfthangejfrem Smalieritpf]arger units? -

PO .
T e

B Reca]T: -To convert from dec1metres to metres we d1v1de by
| 1To convert from cent1metres to metres we d1v1de by

,To~eonvert‘from;m1]11metres‘tQ_metres we-d1v1de by

eHOW many steps up from dec1metre to metre’ L‘-fii ﬂ?;,f‘f

————

'.-How many steps up from cent1metre to metre? fh 3

———————

_ ;How.many steps up from_m1111metre tovmetre?ysp,fe:‘;3 :hlt B ‘f\t_ :»,ﬁ

“.Can you comp]ete th1s sentence7

";To change from a- sma]]er 1ength un1t to a 1arger 1ength un1t wee‘

by ‘.',__ for each step up td the 1arger unlt

LA



';1]«(hm) and the KILOMETRE (km)
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QICKIES: (a)  20m=__ e (d) 450 ap - .
(b) G2en=_ _dn. () o00mm= dm
(c) ’650‘cm.év‘ SR TR P2 B 62’mmﬁ= m

Larger metric un1ts of ]ength fo]]ow the same bas1c rules for
conver51on " R
‘_ The DECAMETRE (dam) is a un1t of length about as. ]ong as. a c1assroom
“It 1S 10 m 1ong That 1s, 1 dam = 10 metres It 1s,not“a commonty used“
measure @ut can be used 1f necessary "It is one (1)-step-1arger‘than.a,"'
metre | | ) | | . -
'So for convers1on AR
From decametres to metres we mu7t1p1y by ____f_;_ , -f.vi‘ -

' From metres to decametres we d1v1de by -

. EXercises: ,‘

o (C) -

-

;’(a)f | 17 dam

— A U m _,___;'dam:_ o
B msEns w0 B g
i f(é)té .7]dam.= 5 7'.cm.' o T

Other metr1c un1ts of length 1arger than the metre are the HECTOMETRE.F- an
, The HECTOMETRE 1s equ1va]ent to 10 decametres or '“, metres It 1s

1mportant for use 1n the measurement of 1and s1ze A footba]] f1e1d 1s “ﬁn‘

it
s

'i}:about one (1) hectometre long | _ |
o Measure a 1 hectometre length on the p]ay1ng f1e1d outs1de your schoo]{ s

fAsk your gym teacher to mark off a d1stance of 1 hectometre in. the gym



‘such as road d1stances
‘ o or 1 OOO metres

Can you 1mag1ne 1 000 metre st1cks a]] 1n a 11ne

e How far. is 1t from Edmonton to Vancouver B C ? ——

"?Re°a11 Lkm %'1 hm = 100 dan - I.OOOMm“,*~~>-.

"",‘How many steps down from "‘-"'

L To 'Iconv_ert_v mi”h‘bl’y_ 'b-y_i i - {
X (a) k11ometre to hectometre - '_;';—;— I
'(b) k1lometre to metre 50 e
_,“2‘ v

_{e‘( ) hectometre to metre

'How long 1s the Trans Canada H1ghway7

Do you'know'other‘things WHich meésﬂreuabout 1 hectometre?

The KILOMETRE (km) 1s a very common un1t for measur1ng Targer ]engths

: \

Usevan7A1berta”Road Map‘to complete these:

From'Edmonton to Ca]gary is: v’ Ckm.

From Edmonton to Jasper is

From Edmonton to Wetask1w1n 15 ~okm.

;:From Jasper to Wetask1w1n s o km.f' ’

1 ooo me= “_dm,ea;,f')t]'cmjg*;fsw_;

\

5 ;‘ How many steps down\ls th1s?

*———‘-§_,_

~From Edmonton to Grand Pra1r1e s | 'km; _

3l

,.How far 1s 1t from Vancouver B C to St John s, Nfld?.

o
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A d1stance across about 6 c1ty b]ocks wou]d be 1 km long

'5‘t_fALSO to convert from a 1arger unat/to the next sma11er un1t we mu1t1p1y

It 1s a d1stance of 10 hectometres or 100 decametres

That's ‘one- (1) kilometre!
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" How many steps down - . " To convert multilpy by
- (d) metre-to,cent1metre'; 2 E S | : )
{e) metre to millimetre __ o
‘ (f) ICentimetre to mi]1imétre .
: o 7‘: .

How many steps up From - '_ ~ . To convert divide by ..
a) hectometre to k110metre o
b) ‘metre to k1lometre S vf{ _ '_’} o B W

metre, to heétometre

c

m1111metre to metre

(

(

(c)

(d) cent1metre to metre
(e)

(

() m11]1metre to cent1métre7"

© *Complete the exercises, in the Student's Workbook on pages 12 & 13.
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0% © AREA MEASUREMENT UNIT
~ After completing this unit you should be able to: ‘
1. .Define_Area‘MeaSUre; . ;
'-'2.r”U & the SI System of measurement for area _
‘ ,a.»'State the appropr1ate pref1xes for the un1ts '
by tate the relationship between the units.
(km2 hmz, or ha, dam?., m?, dm*, cm?, mm? ).

-3. {Convert from one unit . to another
o (km2, ha, m’, cm’ mm? ).

4. Do exercises using the proper units.’

-

Estimate areas using the metric area units:

If at any t1me you are unsure of the concepts deve]oped in th1s.g

ilun1t consu]t w1th your fe]]ow students, ava1]ab]e mathemat1cs mater1a]s, o

! .

For extra pract1ce, 1t is. adv1sab1e to comp]ete the exerc1ses in

v'your consort1um student exerc1se book



S ",:4Area'Measure“;'
‘MAtériaTSTNeeded: (1) RuTer (cm7& mn)'

fiv R (2) Metre St1ck o

- {3) -Cent1metre (cm).GridiPaper
A S () Newspaper ‘v:‘ | ‘

@f,i' N ) Mask1ng Tape o

The area of any surface is. thought of as the amount of space encTosed
y w1th1n the surface We- th1nk of it as the number of". un1t squares w1th1n
:ua,neg1qn. o

‘Fdr<examp1e-

"T“"'T—T
_l

|

N
W]
|1 | ]

PN 3

The area of f1gure (a) is 6‘squareunits-andithe area~0f‘figUre'(b)
5 square un1ts That 1s, 6 and 5 are the number of un1t squares w1th1n fi?é@f

%) -and (b) by count1ng
? ke

what is the area of the foTTow1ng (1ei how'many-unit squares'are>‘



- Square Units  * . ,Square.Units; . Square Units..

“How Targe is a square unit? Do ‘you know what a square 157 How

~about afunit? Look for a def1n1t10n of these Do un1ts vary in s1ze7
In the.Metric Systen for LENGTmeeaSures we'use units qf mi]]imetre,

| fcent1metre, dec1metre metre decanetre hectometre and k11ometre Reca]l
; that each unit of measure (mmy cm; . ) is 10 t1mes 1arger than the next

‘unit'he1ow it (1cm= lO mm) | | |

For measur1ng area, we can use these bas1c un1ts.‘ However, area is

the number of unlt squares w1th1n a reg1on So we must use guare

o That 15, for area we must use square m1111metres (mm’), square cent1metres '

- .(Cm')i square deC1metres (dm? ) and s0 on

Note ‘»Ne wr1te cm to represent Square Cent1metre

-g."lﬁg_v.We wrlte mm to represent Square M1111metre

AND liwe wr1te L to represent §guare Metre

Let s draw a square m1111metre (mm?),?squarercentimetre (Cm’)fand," '

T

' square dec1metre (dma)n

“a
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v

¥

1 dm?

A square m1111metre (mm? ) is about the 51ze of a per1od on a typewr1ter

L}

—key, the tip of a pen or t1p of a penc1] It 1s Q, very sme]] un1t of area

: How many square m1111metmes cou]d you p]ace 1ns1de the squa e cent1-3'

i metre the square dec1metre7' (Est1mate then check*) e
| How many square cent1metres can you p1ace 1ns1de the square dec1metre7 s

(check by draw1ng square cent1metres)ﬂ~_””‘_"

]
(e
3

»

:_?(1)J 1 dm

@ 1w - e
3;(3) '1 pm?axég_ttf-?j,gmmzel LT :
’fgf*USe ajtekt50rﬁesklyour teacher,,{“4" :,' |



Using newspaper and your metre stick make a 1 metre square. It has

»

an area of ‘1 square metre (Im?). . &

Use your square decimetre to find how many- square decimetres are in

—

the square metre. 1.m* = . dm?. o

How many square.centimetres are enclosed within a square metre?

m? = cm?. 5

e
[

’

<

The units of -area measure already used are square mj]]imetre (mm’),
square centimetre (cm?), square decimetre (dm?) and. square metre (m2).

. From the above it*éan'be seen that:

4

(1) 1m? =" dm?
(2) 1dm? = cm?
(3) 1 cm? = ¢ mm?

| ~ _Each-unit above is how many times'larger than the unit below it __ ?

To convertvfromAa;1arger\areafunjt"tb a'sma1]er'éfea unit we mU]tip]y by
for each step down.

How ‘many square centimetres iscneedgd to prer‘the squére decimetre-

?

—

1637 .

How many square decimetres is needed td cover the square metre ?

‘To convert from a smaller area unit to a larger area unit we divide

.o e

by for each stéﬁ up.



Exercises: 1 m? =100 dm® = 10 000 cm? = 1 000 000 mm?
N 100 mm? =T1 cm® = 1 or .01 dn? = 1 or .0001 m?
‘ 100- 10 000 -

(a) 5 m? = dm?
(b) 7 dm? = ____;_ cm?
() .02m2 = _  cm?
(d) _j;*_ m2 = 5 000 cm? d : u p
(e) 215 m* = ___ﬁ__’cm2 #
(f) 7-“dm2 = ;;____mmz

(g om= 800 dm? ‘

~(h) m = 50 dm? - e Y
:(1)‘ 2.5 m = - cm? ‘5
(3) 2.6 cm = o |
‘(k) __;_h;‘dm2= 50 cm? °

e , ‘ 164

Measuring Area Using Square Centimetres, Square Deeimetres and Square Metres |

Us1ng your square cent1metre gr1d est1mate then f1nd the area of these

fobJects by cover1ng the obJect an& countlng the squares

and width:

Note the length

.

Length

Area

1. Chaulk brush

2. Text book .cover

3. This sheet of paper

Your”desk

* 5. Two (2) other obJecté

1n the room .

Estimate Width
cm? : cmo cm -
cm? . cm cm
cm? . oem cm

2 N . '
cm? . cm cm
cm? cm ‘cm



’ \
N , . T
Using your square decimetre repeat the measurements with the objects

above: . ,
Estimate -~ Area - Length Width.

i. Chaulk brush | _ dn? dm .'_____-dm

2. Text‘book\covér o dm? , dm ____dm

3. This sheet of paper ) dm" 4 Qiﬁ;)dm' ____dm

4. Your desk o dn ' dn ____dn

‘ﬂ5. Two (2) ofher bbjects‘ x , h dmz“ o _;__;_dm. _~____dm

in the room

Using your sduarg metre estimate'then find the areas of the following:

» Estimate  Area : ~Length - MWidth
1. Classroom | ’ . | m? . m __m
2. Classroom dobr o o S o m
3. Chaulk boérd' ' | | L . m2">" _;:____m, S m
4, Tedcher'é‘degi\tbp o "_;__~_‘m'_‘>__;_;_ m
s, :waj1 (]oQgest) e ’ a Cmr S e.m  _m
6. fWWndow (i¥ any) o _ - m? .;__.,_m " m
The block (a) bé]ow has an area of-6 sz
ThevbTock (b)-be]ow_has an area o:ﬂaAcm? |
AR 2 em a. 3em ‘v'  2cm 6 cm®
b. dem . lem 4oem”
b. ~ 4.cm | Is there a fé]ationship?‘
T
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Check the'measurements of ared, tength and width from,beforevto
determine if the relatipnship holds. -

Is there an easier -or more convenient way to determine the area of

an objects withput covering the complete object? How?

Cut out tr1ang1es, para]]e]ograms and rectang]es with the same base

and height. Can you determine an easy way to find the area of these

&

f1gures without covering? ‘(Use the sheet provided at the end of;this‘unit),

~ -

¢

Larger Units of Area

For f1nd1ng the area of 1arger obJects the un1ts of. square decametre

K¢

(dam ), square hectometre or hectare (hav) and square k11ometre'(km.) are

used.

’The'square decametre.(dam’)ﬁis.a.square with sides of size One‘(l)‘
. decametre’or 10 metres. It uoutd enc]osela region‘of‘loo square metres.
Ahvo11eyba]] court or'half a basketbajf court'has an area of about-one (1)
quare'decametre It 1s not a common]y used area measure however, its

: re]at1onsh1p to the square metre ( 1 dam? = 100 m*) i's 1mportant

The square hectometre is referred to as the hectare (ha).. It is a

'square of s1des 100 metres. It would enc]ose'a region Qjolo‘OOO square

- metreS" Two footba]]ofie1ds placed side by side wou]d have'an area of

about one’ (1) hectare. | The hectare is used for land measurement and is .

o thus a very 1mportant un1t for large area. measures S _,,-

Name some obJect wh1ch wou]d have an area of about 1 ha, 5 ha, 10 ha.

The s _guare kilometre (km ) 1s also used for measur1ng very large areas{

It is a square w1th s1des of size one (1) k1lometre or 10 hectometres or



IIOOO metres. It would enclose
| 100 hectares;
Province or Country.
What is.the'aRea
What ts the»area
‘“What.is the area
What is the area of Prtnce

What ‘is the area

Converting‘Between Area Units

‘ﬁ?“

Recall that 1 cm =100

that 1 dn* =100

v that 1 m = 100
- From‘above, 1 dam* = 100
Tha =100

Clkmt = 100

g For area measurement using

as: 1arge as the one be]ow it.

To convert from a 1arger area un1t to a sma11er area unlt we. mu1t1p1y e

by for each’ step down

of Alberta?
of(SaskatcheWan?

of British Columbia?

of‘Canada?

167

.

a region of 1 000 000 sduare metres or

It would normally be used for establishing the areavof a

km?

km?

“'kmf

Edward Island? km?

<D

km?

mm? and

cm? and
dm?

m? and
dam® and.

(ha = hectare or

ha .
-1 square hectometre) -

‘the MetricsSystém; eaCh'unit‘is,IOO times =

“To. convert from a smal]er un1t to a 1arger un1t area we do the

4

5_-oppos1te that 1s,

To convert from a: smal]er area un1t to a 1arger area un1t we d1v1de

by for each step up-.
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j"How‘many “teps down from - TQ‘conVert mU]jp1y by
(a) km? to ha»?i | | o | L
(b). km? fo m2? | | |
(é)‘ km? to gﬁz? L - o | :Qj
'(d5 ’ha'td m? B o ,
(é)'.mz.to-cm’?' v
‘(f) m? to mm?? |
.How many stepé up fﬁém L , To conyert“deide by

;

(a) m? to ha? - °
(b).\ha td km2?.

(c) ‘cm? to m??

1

m2 to km?? -

-(e). .mm?Jto m
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Area Unit Conversion

‘% Complete the exercises in the student's workbgok on‘pages 14 to 20.

IR



& e -
These rectang]es, tr1ang]es and para]]e]ograms have %he same base%i
_ oand he1ght " Find the area of each. e , -g,-'f> ‘v*,f

Can you determ1ne an easy method to f1nd the area of these f1gures -

w1thout cover1ng

" Rectangle- © Triangler- Para]]e]ogram B
Base . . :“ Base. . i O Base ‘

Height CHeight - L~ He1ght

Area S Area '.'j,’rf: T Area ‘

.‘}

'Base a‘_-" ,’ﬁ;f S Bése'.”v  '..15 ' ”Base'
He1ght  e . Height - He19ht
Area o iArea Area 5 |

Height -+ Height _  Height
Area o Area _.'». ‘;»'f.,Afea '
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2
. A.NGVU\L“AAR uEAsuRe UNTT
Afﬁer COmpietTug th%s unit\you};hou1dbe ébfe ﬁo{
1. Neme\any‘eng1e aud:itS'eOMpunentﬂueFts; B
2. Estimeteieue sjze‘of'e given engTe.
'  3.A{Measure e giueneenéjefjnfdeguees; uéihg a‘pfetuattokuiv
14.} Dréwreu"eug}e]of g?uen siZe,'uSiﬁg‘fhe_uuotrectbr,

If at any t1me you are unsure of the concepts deve]oped 1n th1s

un1t consu]t w1th your fe]]ow students, ava11ab1e mathemat1cs mater1a]s
J,:or your teacher B -" f‘\. |

For extra pract1ce, 1t is adesab]e to comp]ete the exerc1ses 1n

~your- consort1um student exerc1se book
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Measurement'of’Angles'

Materials needed:' (1) Protractor

(2) Cut outs of 1eft and r1ght s1de protractors

To measure tamounts of turn'.or,'angles’ we usejthe unit called a
- degree. A complete turn will give a circle and a degree is defined in  *
- terms of a circ]e.‘-'. ‘ | | |

A degree-is 1 . of a c1rc1e
3600

Any angle or amount of" turn is. measured in terms of th1s AAcircle
1s a 360 degree (wr1tten 360°) turn A sem1 c1rc1e or ha1f a turn is 180°

“and a quarter ~turn is 90° ‘&f’ =

i *<\<\g'
L ;".f»fﬁ,v.;’]vv,'”.‘bfn.;veﬁ, RS |
i I aSem1 C1rc1ej,';“§;;j L. Quarter.
© ,_}Ju;}ij{(half turn)'n el Tuen

L CTrc]e _ .
| (Comp]ete turn) »fg*a*

v
Q

B The amount of turn 1n 1° cou]d be found by ( ) d1V1d1ng the c1rc1e ?(,1fﬁ”"

‘vzwnto 360 parts or. (b) d1V1d1ng the sem1 cwrc]e 1nto 180 parts or (t)'f
§ Q'd1v1d1ng the quarter turn 1nto 90 parts | Th1s task wou]d show that 1°';'o"

a. very smal] amount of turn

To draw a turn we must have a centre p01nt and a start1ng po1nt and an~ﬂ".‘."'j L,

nf nd Qo1nt For the c1rc1e we have a centre and our start and end po1nts area’



&

trays wh1ch meet at a vertex
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'o the same s1nce we make a comp]ete turn

A

For the semi- c1rc1e we have a centre po1nt and a start1ng po1nt

{9

. . o B . $ . N .
- and an- end po1nt half way around - - 7 . S
.o _ - . end L o ﬁiil starting

point - ‘centre . point
po1nt '

For the quarter turn ‘we have a. centre po1nt a»start1ng po1nt and

an end po1nt gnq“;f

2

The turn 1s made about the centre and the start and end po1n§§ show

7 K 4

~ how much turn wassmade

| S1nce an’ ang]e 1s an amount of turn swept out by a mov1ng po1ht, it

must have a centre po1nt about wh1ch the turn is made, a start1ng point and

ch

and end point. For examp]e,

i end i
. / point
Centre <. starting

end pott

Centre starting

_point o point ,"Point‘.' _ - point
. ! . . - N f

We ca11 the centre po1nt about wh1ch the turn is made the VERTEX of

'ﬂ the ang]e The darts from the vertex to the start1ng po1nt”ndsyertex to

!‘« 2
S,

SR

‘the end po1nt are ca11ed RAYS

We can now descrlbe an ANGLE as the amdunt of turn descr1bed by two
e :

N

. - —>
.‘rays BA and BC. wh1ch meet at the vertex B

-vThe amount of turn 1s shown by the d1stance

.between BC and BA

For examp]e ‘:“_d .;q ;Ang]e ABC (wr1tten A.ABC) cons1sts of two ."

7



s

An -angle-can be named by the lettens descr1b1ng'the rays and vertex

or just by the letter descr1b1ng 1ts yertex The above ang]e can' be named
either £ ABC or‘<fB ?-;=lf;:qff.' i U :
Exercises; “ For the-gtven?aﬁg1és béﬁe:théfréyg;;Vertexkand QiVéitwanamesé

for each angle. ~~+ ' . °

’ _""."-jRayS ( i)
(n)

CVertex o ertex . Vertex __ ”:""":'Vertex

ngle (1) Angle (1) ;.Anme( i) _;éf-v"_';Ang1e< )”__

— . [ ———

R
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Est1mat1ng Ang]e Measures

S

Reca]] that angles are part of a- turn thus to determ1ne ‘the size of
~an ang]e -‘we determ1ne the amount of a turn 1t is.

A c1rc1e is a comp]ete turn and measures 360°

1

", A semi-circle is a half turn and measures. 180° : ' A

L]

A quarter c1rc1e is‘a quarter turn and measures 90 S '_" S

5 90°~-v . o ) ' e { . v o . '&.’,

180° | L 'ro?mstart> oo

‘(b‘turn) o R oo i
2 R e — ‘}g

A To est1mate the s1ze of an ang]e we “check ﬂo see 1f 1t ws-between
0° & 90° (1ess than a quarter turn) or between 90 & 180 (greater than
aa quarter turn) Th1s g1ves ‘a reference po1nt for the est1mat1on Toe t
make a better guess we can d1v1de th1s aga1nwbrobab1y ha]fway on. each s1de
- of the 90° mark S1nce ¢5° is ha]fway between 0 ? 90 & 135 is halfway

’ between 90 & 180° we have estab1lshed two. more povnts of reference Th]s 3?::)-;?;

'he]ps to more prectset§ est1mate the\s1ze of ang]es ' L’T;eff:}j'ﬁ fefiff Li;ttn S
L ,e;‘ ?Ne can now ask the fo]]ow1ng quest1ons lf, A:‘ L R
S : Is an angle between 0°'and 45°? S

: ‘jJIs an ang]e between 45° and 90°? RN |
_eftffﬁ-'fgfiils o ang]e between 90°'and 135—2_;Lrta‘fiviiw_;it-v‘\v‘t:u‘_};zui;;i;imﬂr%é%f%ijf
C iiIs an angle between 135°’and 180 7 "vv"_tcr{al; ttt7‘7 i o



R

L)

By further sub= d1v1d1ng the half-turn the est1mat1ng of ang]e s1ze
. \\ Al
CV, B
can be very prec1se

Exercises: Us1ng a procedure similar to the one above, ESTIMATE

the size of the angles on pages 29 & 30 of-the students

.
workbook. '%
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‘Measuring Angle Size .

To measure the amount of turn descr1bed by an ang]e we use a PROTRACTOR.
A protractor 1s a sem1 c1rcu1ar measur1ng dev1ce w1th markings of O to 180.

The markings presents 1° since there are 180 in a half circle,

D
) ",
ATRI e %
\‘ Y. ', [
N 40
(4
» Q\ -
- . %
- -
r /
- / -
s -
- - . N -
S A
{ —
vertex base . scates ,

The protractor has three (3) méin parts:
- (a) The Vertex 1s‘thevcentre of the protractor and is ‘always -

R placed at the vertex of an angTe when measuring.

(b) The base is the line through the vertex to descr1be the ha]f
: L
' c1rcTe The base is always placed on. one ray of any angTe

-—being measured.

’

(c) The scalee which run from 0 - 180° both cTochuise andICOUnter-
‘cToCkwise; .The}double marking makes it easy to measure both
clockwise and counter c]ockw1se angles w1thout having to fT1p
the protractor The base T1ne must a]ways be placed on one ray
'so that the start point for measur1ng is “O“ and the end ray
reading will be the measure of the angle. The "Q“Vpo1nt must

aTways Tie on one of the rays.

The foTTow1ng six steps 1nd1cate how to use the protractor to measure ”

an angTe R /
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Steps 4in using a prothactor

This i8 youn
protracton.

STEP 1: Place the vertex
: ~Q;o{ youwr protractonr
on the vertex of your
_angfe. -

| T

_Place the base of
youn protracton along
one ray of your angle
(MAKING SURE THE ZERC
1S ON THE RAY). .
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1§ your nays are
Zoo Ahofct‘ex,tend
them beyond the edge
of the protracton.

) Locate the other nay

of ‘your angle on the:
apphropriate, scale, . .

 06' your protractox.

Read off the
measure correctly.

- eg. 530‘

: State your answen

4in the com;@ci goxm.
L CAT » 532 ’

Do the exercises on pages 24-30 of the student exercise wor.kbbok. /
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. The purpose of th1s 1nterv1ew is to determ1ne some of your thoughts’

‘ about Mathemat1cs, Math Instruct1on and how you so]ve prob1ems 'Th1s 1s

A

.-and fu]]y in answer ‘to the quest1ons

,lgt_Do you do we]l in Math?

2. Doyoulike Math?
3._tWhat's yduh favorite pant of Math? |
v4.a‘How are you taught Math7 ' | |

5."115 the1r another way that you wou]d prefer? "‘ .

' _6} Has your c1assroom 1nstruct1on changed 1n any way recent]y?

', If SO, how7

; descr1be fu11y how you wou]d attempt to sof@é them Te11 ‘me what you

3

are th1nk1ng as you do the prob]ems

R V-

,2not an eva]uat1on of you, but is for my 1nformat1on on]y Speak open]ya_,

A thi po1nt L W1]1 g1ve you some Prob]ems to comp1ete PTease?”“ |



one o the following simple figures is contained in the complex

~ figure, would you please ihdicaté which it is and-how you will *

apprédch_the problem. (Please describe in detail your>m8th0d 0f

. approach in doing the prob]em);f‘f ‘

*

N
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1.

-

o

A piece .of board 1s to be cut 1n two’ equa] p1eces to complete]y

s COVEr a ho]e L i'f oo

the board to cover the h01e7 ﬂ D

o The ho]e is 2'x 12
. The’ boafdblsf3 X’8 e el

' 1 _.:"vl_ ;' VC§ 1. ;"" S

Can you do 1t? If yes, how? RRE

If not what 1s the 1east number of cuts you wou]d make to get '
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PN R INTERVIEWOBSERVATIONS

”,1;1t Do you do- well in Mathematws7 E
Of the 16 students 1nterv1ewed,;l4 1nd1cated they d1d we11, one
'3L7 1nd1cated that 1t depended on the teacher and another 1nd1cated about
average ach1evement ~ﬂ5.lisﬂ'§;3$-'f _:fgh iiif‘“h hl?ftr;axi. f'h' '

QLETDO‘y0u;1ike Mathemattcsl EW“Q,}~

v

3 1nd1cated d1511ke and another 1nd1cate:

2 FD):’;
3 FD) -
1 FD)'I' -‘

'.“Jé_‘4 How are you taught MathematicSQj]y7fl,s

Students answers 1nd1cated correct percept1ons of the1r 1nstruc-:ﬂ

'»"w. i

t1ona1 strategy However, the students 1n the student centered strategy

Of the 16 StUde"tS 1nterV1ewed ,12v1nd1cated they 11ked mathemat1cs,k;jﬁj7‘

l1k1ng some parts”of mathemat1cs;v;"n'

ff 1nd1cated that usua]]y a math c1a55acons1sts of the teacher exp1a1n1ng,ld_f?,;;df

e

do1ng samp1es, g1v1ng quest1ons and correctlng them It was on]y w1th

further quest1on1ng that they 1nd1cated the correct perception of the1r

student centered strategy
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| 5. 1s there another way that you would.Tike to: be taught?
¢ o Of - the 16 students'intervieWed-d14'preferred'mathematics
1nstructlon to be teacher- centered in nature Two f1e]d 1ndependent

students in student centered strateg1es 1nd1cated preference for this

type of strategy

4

6. Has ‘your c]assroom 1nstruct1on changed in. any way recent]y? 'If s0,

B how? _‘_‘f‘ - ﬂ“ o U E
The 8 students in tHe teacher centered strategy 1nd1cated no change R
"1n teacthg strategy . ",; g ‘.,fff" ,'; ’-dt" ’“~'¢h

A]] 8 students in thefstudent centered strategy 1nd1cated some -

' change in teach1ng strategy from before aThey 1nd1cated that they were

’~'"3drequ1red to do more work and glven 1ess teacher exp]anat1on

One student 1nd1cated that there was "more 1n the books
5§fto f1gure 1t out" *V‘ ;ﬂlj ,ﬂ ~;-1‘7 hff'f:f*'?;_pfrhjﬁi‘ ]/:jf>: ’1'1”'
s Another student 1nd1cated there was some change but not a- rea] g

,... ".

.Aﬁ'd1fference On further quest1on1ng he 1nd1cated that "we did the

We.hadfff~.t'a -




oo o

e')1tems, then tr1ed Samp]e B, etc.

&Prob1em 7. Cuttfng bOard toffittthe hole. ‘._‘

P

.vfcou1dn t be done‘ ‘d

o be cut 1nto sma]] p1eces No spec1f1c number was g1v,ﬁ

187
Problem 1. 'Samp]e‘HFT prob]em..

Twe]ve of- the students 1nc]ud1ng a11 the f1e1d 1ndependent students

: 1nd1cated the fo]]ow1ng of a procedure in attempt1ng the 1tems They

tr]ed cho1ce A then. B, etc.’ A]so they 1nd1cated Iook1ng for deta11s

:1nc]ud1ng corners and where 11nes cross Two f1e1d 1ndependent students J

1nd1cated that sometwmes we m1ght see them r1ght off“
Two of the students 1nd1cated ‘no procedure and- haphazard]y attempted .

the 1tems

Two students indicated that they tr1ed samp]e A in a]] the comp]ex

. Q e
®

No student successfully showed the s1ng1e cut for the board to fit
the hote. - . o e N :, RN
Three students (1 FI, 2vFD)vgave‘no'soTuttOn,and'indicated;it;

F1ve students (3 FI, 2 FD) gave a solut1on 1nd1cat1ng on]y two
uts, a 2 X 8 cut and ha1f1ng the rema1n1ng part ) -

Four students (1 FI 3 FD) gave a solut1on 1nd1cat1ng three cuts,fp

'i-}'a 2 X 8 cut and cuttlng the rema1n1ng 1nto pTeceS

Four students (3 FI 1 FD) 1nd1cated that the board wou]d have to p

After g1v1ng an answer, 15 students qu1ck1y 1nd1cated no poss1b1ev“_fi§e ‘

t’

E {way of mak1ng on1y one cut one student 1nd1cated she wou]d have to

th1nk about 1t o ] SR
Qe

g
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" APPENDIX G

'VARIABLES, AND PREDICTION EQUATIONS — °

~ TABLES XXX.and XXXI
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¢
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| CTABLE XXX
f DEFIN}TION OF VARTABLES FOR THE STUDY

Measures for- Var1ab]es

Variable R |

X1 NS |
X2 S ’,ﬂ,ekemp;s»SK'e( )
X3 SRR ‘rSkemp s SK 6(II)
Xa e (Cf—l) \

‘X5 ‘¥Tﬁ( ; n'_ff_" vMathemat1cs Ach1evement

XGV‘;‘d;' R Concept Atta1nment o

'Xf o 'n.,f S ; ﬁProblem So1v1ng ""aal;fl»\\;;

;X23 S “j_ . ffl for Ma]e O Otherw1se \Ei fe'_\5§-,.
r.ix9 | ’1v‘f .‘;:-_‘?. 1 for: Fema]e O 0then~1se %;;' R
= Xlof o 1.5 o e‘?jtel for Student Centered 0 Otherw1se _fnf), ﬂ;?
X1 ‘:";f;,(;'._l for Teacher- Centered O 0therw1se -

“ﬁ«X4 1f Student Centered O 0therw1se

>
¢

| @
Xf13"iv;fU,‘f‘.,”r} Co XKy feX4;1f Teacher Centered 0 0therw1se

--_1f_Mq1e,Lo,0therwise]5
e g i Femle, 0 Ounenvise
’;1fQMaTe5 O;Otherwisee ;vl

:1f Fema]e 0 Otherw1se

vif Ma]e 0 Otherw1se r;n}fj. .
Jf‘Fema1e' O'Otherw1se ; :ff.‘
'1f Ma]e 0 Otherw1se

'd%f21”d j? nt'e:§;1fe’ e;'efX4f¥9g§f.X4!1f Fema]e‘ 0 Otherw1se

gy
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CTABLE XXX1 RER I
PREDICTION EQUATIONS AND WEIGHTS

Model. 01 "A "

5 ' AOU el Alxl + A2Y2 + A3X3 + E

Ll . »‘g\}

: o.38766;19_ - Ry IV:“~_.j‘  }“wj¢:’:-_'-'> *4 P

RSQ

© Variable S Co kaegressionvweight

DS U 0. 14038866 e
| B A R T 14281487 | -
K3 ooesme e
A~ Comstant | -5.60567188 - |
;3ﬁ9991l£271"  f:  Vf}f i'i'\ R ,4., :»" 3 °',;;; :1::; §$:{‘( .

Y= AUEA

6= Al 1x AN, 4 A X, FEL e e

R0 = o, 33571619 %;ff;“ P |

D

Al i
Ml

ﬁ&TT?Lfiéfiéblgii ¥ f; .Tv;ij:i:'TEaAffii7' Regress1on we1ght
-  ';:7ii1{3;5ziff;2;jlf’i,l;7:'ff' \§7_»“ 0. 09257668
} o 2 0 08875588

Te - , N . :.vb B “‘ ’ : f‘ . - . :.A B 3 N .’. ; - et ‘. . . v . . o

 7'A,C¢"5taht“~fv':~rﬂ'7:*£b5?fg R ':‘,-1 64842892 J;Lvte-~--~

o ?{ Mode1 03

S

o "0” A "2"2 Lol

,  }f5NBf;Y5 =:Ma?ththféVémﬁﬁt; Y6,- Concept Atta1 ment Y§~- Prob]em So1v1ng

.1‘




) Mode1 03 COﬁT§{L;': EUEE j“fai_ggff}?\ ff  7' &'i.,{~" |

Y

T

Model 05

Var1ab1e | ;_; _'_; ‘ -~;‘ 3:: | Regress1on We1ght

SRS L T oo ",1:f"f 0. 04781087

SE N T 0. 06116567 O R

R R R o 05188325

‘Congtant Lo Ee -3 95711040 R S

o Y““= . AOU + A4X4 +“§'

: _Var1ab1e L B \“Regression Weight

A ﬁ;,‘_ 0.26218957 ;E'f‘ RO
Comstant - g”; 0. 40176868 |

R “

T

oo A E

L

o ORSQ < o.070a%007 L e

-

Variable D e Regression Weight

;4_ o f~. ‘,_‘ : :» = j"-f. o {0:14812248 .
‘tcns;g\t | '_.f‘» N s.aomieeay

Mode] 06 ﬁ 5 L

"';;BY7\~I=‘ PVt AN R

0.06303889 -

LT ot




E’Z‘j{Mode1 06 Cont’ [P TR ,st‘; /_' [*:f;?ﬂ

Var1ab1e e T Regress1on We1ght

o

ay4if.-\”=f~;-'_f‘ L o 11406723

CConstant o 90330029

',"

Cly e /,.“'L
Y5 T Ao” A Azxz * A3X3 . A4X4 +E

RSQ = 0. 39174426

@

'Vafiabye R 'fvfﬁ'j L Regress1on We1ght'k

SRR R T O T 13405553
| 2 o i . "7 ="-f : *"', 0. 14160318
R e ;,r-'.“; . 'i?'=~ 0. 06011770
T T ///0/65966510

“Constant f:>’ﬂ£ ‘ §
: S e [

- Model 08 v,;f' ‘J’ ' | \i: '“

f‘st.'v[ A U + Alxl + A2X2 + A3X3 +\A4X4 + E

P

o 33832020 T \*\Q |

“H

RsQ =

| "fj *', 53123932

B T 08955212 il

0.00915657

B W ™

. 0.02073342 -

. ~

Cconstant . -1.51200894

- 0;08477349‘-. g

>!§£i§91§* | '3  e FE o Regress1on ue1ght‘;37?



. ;é. AOU + A1X1 + A x 4 @BX + A 4‘ ;E R

RSQ 0 23795921 (2 %":» ;“?;Jf1_:j,‘ 0

o i!é£i§919~il ,xt._ia g”‘f 55" f{“'f¥.'Regress1on We1ght

T L t1 ~1_ {‘1‘ 0.04495958 - ”_ff*
e 2"1v'_f_f :; _  ’f~_.?;ff?'i,~]“¢; L9 057a8§28’if‘“;'

: :Constént’fkugn-,_,';fff-<7f‘}‘5’7? { ft;-3~84212730f;:..

v Y5};._ ;. AOU + A X+ A4X4 + E.~  ‘ -

e msQ =0 34922236 'jifri=f“

C
VAR

Ca

| : ¥é£i§§l9; ‘17:i  is.;"v?“"{‘; .’ y Regress10n We1ght
| -fT“' i?"f 5]'f.qA"’lfl”yfi}'f_ _‘ 0 17588441
T S | e ‘ - : e
Ctedelu e

o 6,3-7 A u + A1X1 +A x4 + E“  -‘*;;f51ﬁ ','L;.f‘ j:

I

- N
DA
u

'fVariable 'ff;t;‘;”;?QHV'z(f ’:3f = Regress1on We1ght f‘

¢ o ,';'.‘{‘ﬂ',f”f 0. 10673196
Cocemstant ‘f1;54061155‘35."

AT '13“’11“1'5; 0: 02985839 AR

"L» 0. 31303722 'g,.j} f*j;‘*‘* 4£~J o ‘1, ,,,,/)1‘22'.“i~:‘J~ .



MOdE] 12 Vi;l};;gfi€1%ﬁ;fié{?.f5 f,p

771?vi” AOU‘+ A1X1 ¥ A4X4v+*E |

f-n<
il

LR
O
(1]

0 19414341

i“TfConitdﬁt

"Yfﬂbggl_lg S e

4

el  {‘5 :>“, AOU + A2X2 + A3X3 +

O 28470725

3{
1

RS

‘;(34

DN

LN,
-

S

v  : .;‘;i  £ ;:x  v""
.jﬂggglrli_{,vﬂzi '

v A U + A2X2 + A X’

6 0
0 21834588.;_h*f "

[

‘*lf: kSQ"

Jariable

3

Y ST

N e
. Constant -

R99r6551on WEIth

0 06915246
0 04745733

\

<';4.14_ ‘4°55588688- ‘.7   A?_v§dw

-§f“?RegréSsiqn?Weigﬁt_’{J“A"' 

0.21405071::.‘1= LT

0.14251605 .

Co.zeeties
| ‘;5337850i6f5f:f-

Lo
o
\
B

Ay Ak E

Regress1on Nelght

0, 13083314_ '_
~ 0.6622617 -

.vyf-i: Q707467170"f . .

564338589




| ”Hfff:3  '; "<4“ 35' fl}Lfffff_g :.5:7*"f];10 07761727
" Constant - 7"?75 1"”“7’ﬁ:;f‘.'fif. : -0\24953896

“a

o Yﬂﬁié&lﬁ ”:-f)f'i¢f7 f ?‘f:}=; .,';'.;RégfeSSiOh7Wéighf~ ¥,fn

1

0 09753376

S | ;2Q13 [;;-;*',;?‘1.; j;g1;”-:»;r ",- o 25726340 e

B *5SY55f B A0U * A12X12 * Algxl3 B e

O 07745260

| V_a"_‘ibli i : | . Regr‘esswn we1 ght
"’='y; ”_.(12; xjf ”{7 “ ?; ;‘? 4 14jf.f; ;_;,¢, o 14380314

" J13 ”-f j°?];ff f:f'}:;  _-;f’1'1Q*.. 0,14771507 5)_,_, |
Constant : | ' 8*51728058 S

T AL L



Model 18

'?Preﬂ$;¥7f§?;;

IL.

LURsQ =

'H

| ~!§£1§91§

o
2o

T

‘fﬁﬁujeélg

T H /9i2:\""; B RS

‘_..\v

ADU i A12X12 A13X13

o 0631907~*-—i]ﬁ

Sk o

Regress1on Weight S
| 0 11982545 Y
e i 0 10954844 ?*if“l |
’”. 1 §*Af°?}ifi5;71 " 1 98608765

AOU + Alxl

’ e

+ A2X2 + A3X ¥ A12x12 13X13

ReQress1on We1ght

"‘Zfo 13373846f;;f
o, 14657138fﬂff;]55_

S 06123497f7jf3ffufi’ “
f:ﬁ;7f:’.§,ﬁ ff}‘b 04147580i§?f15;ﬁf;;_-,,.ijj

f;;lCOhStéHt ivV?: .

““; Made1fébf;;,;;5,;;

S
~
Il

N
. L
H

- 0 34016865

";_0 07013098

-5, 36193562

A U + A X + A X + A Y

e 3 3“ 12 12’+ A13 13 +E

SRR SRS PN U S O S . B TR
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