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The purpose of thxe ltudy was to exen;ne the relat:onuhxp between
! i !

xntrznerc ‘motivation and ttrategy learnxng. The lsternture indicates

N that poor school echrevers are more extrznsrcally notxvated thén thexr
W . :

everage echxevxn; peers. The questzon rema;ns vhether motxva;;onal
orrentatxon dxfferentxelly xnfluences leernzng on a task whxch does not

inyolve reedxng. The theoretxcal model of xntoxnsxc motxvatxon. chosen

for thls xnve:txgatxon was that of Sulan Harter (1978) The - learnxng
tesk used was based on the Hypothesxs Testrng Theory of Levxne (1975)

'Performance on this strategy task may, in addxtxon té motxvatxon. %e

xnfluenced by the abxlxty to_plan, Thelstr;tegxc defxcrenC1es shqwn,by
- . ¢ /

. / oL .
plannxng abxl;ty. A secondary purpose of thxe znvestxgatxon uas to

\

eaamxne the effect of ‘planning on strategy learnxng. The” theoretxcal
model of plannxng chosen is thaf of Das et. al (1975%- . S

- The subjects ‘were 106 grade 5 students enrolled in the Edmonton

' Publxc School System. The lubjee&;_gnnglgigd_gi_ﬁﬁ_poor readérs and 63

everage and above everage readers. The former [ readxng atta1nment was

a

'~at or‘%elow the- 30th~percent11e on a system wrde test of neadrng

- comprehensxon attaxnment ~while the latter's readlng attaxnﬁent was at"

® 8

or. above the SOlh perétentile on the same test. All subjects were
. ..\ -
admxnlstered (1) Scale of Intrinsic versus Extrxnsrc Hotxvatxqp in’ the

Classroom5 (2) Visual Search Task, (3) *Trail-making Task ﬁn& (4)

T - \v""

Problem Solvrng Task. o o e

The results of this study revealed that good readegerwére more

xntr:nsxcally motivated than poor readers. Good readers used Strategxes

more frequently than poor readers; they also . tended to.use more ..

—

iv.

[

poor achxeve?s zteﬁldfalxng with problem solv;ng tasks. may reflect poor

Y



. . . . A R - Voo .

ifficignt strategies. Extrimsically motivated children used fewer

.grategiel than intrinsically motivated children, Poor planners used

ltéategied less frequently than good planners, The results were

-

discussed in terms of the pProcess-product distinction in learning, and

suggested the need to focus on how a problem is solved, rather than on

just—whethér-or not a solution is attained.




»

1 ACKNOWLEDGEMENTS ¢
: Wy
I w:th Lo acknowledge the role of the followxng people xn the completion

¥

commxttee for thexr helpful comments and advise: Dr. or. R,
’

Hulcahy. and Dr. G. Halxcky Also Dr. A. Krupski for serving as the

\,f’

‘thcrnil examiner. Dr. T. Haguxre-and Terry Taerun for their assistance
8 . ’ o . ¢

with -the ltatxstxcal analyses Jerome Yuzyk §nd Chuck Humphries for

their assistance with the statxstxcal programming, Vicki Ross for typing
this manuscript. Principals, teachers, and students in the participating

schools. Jeanette McEachern for sharing her wisdom and friendship

throughout my doctoral program. Brenda Simpson, Jean Andrews, June

T~

Tyler, Teresa Helland, Cora Arends, -Corrine and Eamonn Callan, for their

friendship. My family for their support.

vi



Chapter

Table of Contents

. : ‘ o Page

-— — .

'?‘Io INTRODUCTION O.l..ll."....".l'.'.l...l.l.'.ritti'.’lll....'000‘01

II. THEQRET;CAL FRAME“ORK .....................{......-.....J..-,.-.s

A.

BO

'

Intrinsic Motivation: White's Conceptualization of
Effectlﬂce -o5ooO..vo.;-.toottl}lontououonou.Qlc.ox'-.o..u!03

Intrinsic Motivation: Harter's Concepthalizatioa cieeneansnald

111, A SELECTIVE REVIEW OF THE EMPIRICAL LITERATURE ............000.11

g
W
Y
" l )
A
9
A}
-
-
o
[x3

A,

-B.

Factors which influence Intrinsic Motivation .......%......1]
Non-contingent contingent rewards RIS &
Task—inherent ﬁewards ......,ﬂ...,..............;..........14
Social Reinforcement ........;.............7...f...........}5
Criticism of the Methodologies ........... AP ¥ <
Further Stﬁdiés‘of Intrinsic Motivatioh‘.;.r......;........17
Intrinsic Motivation and the Lea;ning Process «..oionsn e...20
Inifinsic Motivation, Learning and Special Groups ........?21

? . . ’
Conclusions R A AR A 20

The Effects of Feedback on Children's Learning and :
Problem Solving et etetaeeeeneeieenteaaesasereasereneenenesdd

Effects of FeedSack on Discrimination Learning ....t.......25
Hypothesfs Theory .oeovenencasososnns ......l
Planning ....;... ..... et esaeas S 1
PRESENT STUDY ..... Ceererd e e ieeireaeas
Rationale éor the Present Study ..:....:.....;........ﬁ....ﬁB
Specific Research Questions .........;........;;:..;.:;;.;.491'D

Section .} ..ﬂ.......:.................;u...............49

SEClion 2 wsieeereeeonnns OIS

Seétion 3 .,...........................................50



CI ".thod l"'.l".'lQ.'.ll‘.!0'0"000.!...00"..ll>.|t‘.lonoill.1.l.51

subj“t. l'.l.tl"!:.;' ll.'l.l.‘:.-.‘!'.'l‘ll...’llbtl.|oI...51

I : .
v #

T.'t iltt.ry.’-'nu_vgo..-.o-..-...o...--..-.......o'..-...53

v

A Scale of Intrimsic versus Extrinsic Orientation in
th. CI‘.'roo‘m uo-ﬂo---,-clcc--o'.ooln..--..-.-..-..--....-53

» .

Planning quk: ':ri“""""""‘"""“""""""157

¢

1) Visual Sesrch 1...,L...........;.....:..,.........!!57

2) Trail ﬁakingf.............,...........?......«.....LS&
Probléd'Soivéhg Task ...;....J;...,..............w..;..59
Stinulus Materisls et e e e e e 59
.P;etfaining f e e et e e et te et s0..60
Experimental Problems e, R 5}
The bat;s’ﬂacGinitie Rea&ing Tests .ovievvenraneenesss 62
"PLOC@AUTE e vevvrerranocrsnrscrsonseoninainnns .;......§%3'
V. RESULTS s+ v e e ee e e ee et e et e e e e e veeer. 65

SECTION 1 it eitennaveornorsonnsnsussononsnnesnssoaonns 65

2

¢ Performance of Good and Poor Readers .............. 65

7~~~
[
e

Good and Poor Readers, and Mot{vation ..... Ceeseees 65

Good @nd Poor Readers, and Planning ..f..., ..... ...68

& s |

Good and Poor Readers, and Number of Problems

ved .........;............;..ﬂ...... ........ AR 3|

j»
o

Sﬁl Good and Poor Readers and Their Strategy Use ...... 71

[

SECTION 2 tivvrvvrenuonioniecnasnanionesanns PR .77

(1) Motivation Orienfatpn and Plann;gg............;....77

—

5 |

&otivation Orientation and Number of Problems
Olved ..oo.o...v.oo-.-w-;o I}.o-o'ii"‘n"oo‘oo-oc ----- _3_....81

wv

QECTION 3_.0.... .c..‘lOI'..lpOQD.'.a'.Ol;0.000.0.‘.“0..-84

viii



j_l ood snd Poor Planners and Number of Problonn,
Solved

0.!.!0.0!..0‘.'.0..'0!‘.'!Il.l..l...l.!.‘....'..B‘

SZ)Good 2%2 Poor Planners and Their. Strategy Use ......85

Summary of ReSULLS cvvuceseacasrrcsssonsenaeninesassess89

VI. GENERAL DISCUSSION AND IMPLICATIONS ..........................:90

(3

The P)rformance of Good and Poor Readers “.............90
2ne ot and toor Reacers

Grohlkbifferenccs‘ig Motivation .........7.............93

Differdnces in Planning Relatedito Strategies .........93

REFERENCES <o vvoven..

onolno.vooo-co.‘oooooootoco.ooc.oo.ao.ca01'000'096
. .

APPENDIX 1
A Scale of Intrinsic Versus Extrinsic Orxentltxon in the ‘
Classroom ....cocts Ceeeatsessenssesens coan e cees eetead1ll
, . . : g
APPENDIX 2
Visual Search Task v..n. PR B T
< .
APPENDIX @

Trail=Making Task .eceeeeesnrnseanses

APPENDIX 4
Problem Solving Task .....c.cvvenne creceerevsns ceeevnas ceerares .123
‘A; Instructions to the subjects +......vieeennes. vereean cee.:i126
: P_ Training Problem 1 ...c.vvevennennannn KEREE SERETRERPRRREEY 126,
é?\\zfaining Problem 2 ....... ;;.; ........... chesse EERTERRE ,.127
D. ‘Tr;ining Problems 3 and & veevnenennennsnsosnenesnenes ....128
E. irainiqg Problem 5 ..... """‘f'f"'f"’; ..... .....f.....12§
F. E*perimentaL‘Series "f'; ..... ceresan evans R 128
APPENDIX 5. o
Statistical Tables ...cocveveves certaon seessean, eeseressnse veeaa132

ix



-

Table

10,

List of Tables

. Page

Means (snd Standard Deviations) for Age, 52
Verbal 1Q, Non-Verbal IQ and Reading
Scores, for Poor and Good Readers. B
Correlstions for the Motivation : - 66
Components for the 106 Subjects. N A
Means and (Standard Deviations) for the. -
Motivation Components for Poor and Good
Readers. )
Intercorrelations for the Planning . '69‘
Variables for the 106 Subjects.

. Means and (Standard Deviations) for ‘ 70
Trail-Making (AB), Visual Search (total)
and Visual Search (letter-letter) for
Poor and Good Readers. |
The’Heaﬁ Number of Problems Solved (and T 70

Standard Deviations) for Poor and Good -
Readers.

Intercorrelations for Strategies and
Processing Errors Based on 106 Subjects.
Means, (Sténdard Deviations) and Range 133
of the Processxng Errors for the Total

Sample,

Summary of the Goodness-of-Fit Test 75
Statistic for the Main Effects of .

-Reading Group, Strategy Type,  and

Interaction Effects of Reading Group and
Strategy.

Observed, Expected Frequencies and _ 134
Residuals for Rgadxng Group Maxn*
Effects. : 7

" Dbserved, Expected Frequenexes and : 136

Res:duals for Reading Group X Strategy

‘Interaction Effects



-1
»
o
—
L2

12_-

/\ ot
* 130
14,

15,

16.

17.

19.

20.

21.

22.

f“\‘

£l

Means, (Standard Deviations) and Number

.of Poor and \Good Rewaders who obtain Low,

Medium or Hipl' Motivation Scores.
Means, (Standard Deviations) and Number
of Poor and Good Readers who obtain Low,
Medium or High Information Scores.

ANOVA for Visual Search (total) by

Motivation (bottom 30%, middle 40%, top

30%). ' . . .
)

ANOVA for Visual Search (letter-letter)

by Motivation (bottom 30%, middle 40%,

top 30%).

Mean Visual Search (total) Scores and
(Standard Deviations) for Children who
Obtain Low, Medium or High Motivationm
Scores. ' ~

Mean Visual Search (letter-letter) ¥
Scores and (Standard Deviations) for.
Children who-Obtain Low, Medium or High
Motivation Scores.

Summary of the Goodness-of-Fit Test
Statistic for the Main Effects of
Motivation, Strategy Type, and
Interaction Effects; of Motivation and

- Strategy.

Obsérved. Expected Frequencies and

_‘Residuals for Motivation Main Effects.

© Summary of the Goodness-of*Fit Test

Statistic for the Main Effects of
Information, Strategy Type, and
Interaction Effects of Information. and
Strategy.

Obsé}VQd, Expécted Frequencies and
Residuals for Information Main Effects.

Means, ‘(Standard Deviations) and Number

of Poor and Good Readers who obtain Low,
Medium or High Trail-making (AB) Scores.

xi

Page

138

138

79

79

80

80

83

139

142

143

146



iy ‘ : o ol el R ¥

23 Means, (Standard Deviations) and Number
: -of Poor “and Good Readers who obtain Low,

- Medium or ngh szual Séarch (te/pl) )
' Seores. ' : .

(letter-letter) Scores.
" 25, i 'n7 Sumdﬂiy of the Goodness of-Fxt Test
v : . Statistic for the Main Effects of
‘Trail-making (AB), Strategy Type, and -
teractxon Effects of Traxl-makxng and

Strategy Sl
c 260 Observed Expected Ftequencxes ‘and ;
~.© 7 “ Residuals for Traxl-makxng (AB) Maxn
R Effects. o :
: 27.':t L Summary of the Goodness of Fit Test

... Statistic for the Main Effects of Visual

Searich’ (total);. Strategy Type, -and the -
Interactxon Effects of szual Search o
(total) by Strategy, A

-28ﬂ R Observed Expected Frequencxes and"

‘Residuaks for szual Searcﬁ (E t 1) Main’

:tgxl'jg? Effectst; '“\

:29;"~;ffj~‘:5ummary'of the Goodness of -Fit Test

Statistic for. the Main~ Effects. of szua1'§

Search’ (letter-letter), Strategy Type,

' N and- Jnteractxon Effects of szual Search'

(lett§r~letter) and’ Strategy.‘
v30.vvfﬁi;x-“0bserved, Expected Frequencxes and
... " . 'Residuals:for ¥isual Search . _
A (letter—letter) Hazn Effects. R

o o~
RO Y

151

1ss

154



L e _ -LIST OF FIGURES =~ = .

- N N v
P ) N N -'\_‘ . A S
FIGURE - sl » / PAGE
: P : o : 7 ¢
L ¥ " N L] ¢ -~
L . R o -/
AT N e 7 \ . N . v, TN N . (/"‘ :

}r.'

1 “White's Model of Effectince MotEVAtioniu...omussiesvassnes

. AN
2. Harter's:Madel of Effectance Hotivatia‘n’;;..?ﬁl.’. Y -
. Coe ST W o ‘. S - : ‘*-« R T :
"3: . Model of Information Integration..w......v.i.. veideuee.n.n39

’ Lo - - : A}
- he - .
A . *
-, ‘- . ~
. -, . R -
. -, - -
2 ~ .
: < .
M » . - ~ ' - -
@, . < ‘
. - ‘v >
. :
' .. '
N B PV R
-~ B )
. %
o N Y]
. v, .
- -
2N - -~
. . Mo N
ot X ‘;«
k. . ~ -
< - : X & -
4 - . -
¢ B :
~ N ;
i . = A
} .o . - : ~
d . e ;
4o N =
A e : - N -
“ . 5 - x A -~
-~ . [ / .
* ~
B - B
-
. § e 8 <
- .
. — -
- n . ®; ~ .
2 . T -
2 ' N N
& - (N
- R - -~
.o . . - .
L . - -
~ - » . . s .
&, B S
- (1N o -
= “
~ . . . -
o~ s [N N
- . . = . X
e - S . a
- " [ : a TRy
-, . . v . . . >
- k g ™ N A
-, Ry . - ~
- -
f N . 1
.0 -
) - X114 <



| R
1 | lNTRVODUCTIo'N |
Hany educators feel that the xnxtzal xntrrns;c xnterest ln
learnlng, eVLdent when the child enters school, dxmlnlshes as -the Chlld
progrels through the system (Bruner 1968. Goodman 1962 ). However, the

n

.accurecy of these observatxons has,not been subJected te emplrlcal

teatlng. As Deci (1975) observed very ew studxes have examxned the\
comparative °ff°¢F1V‘“¢3S‘9f;$ﬂ

learning situation.<As w’bill..lvb:ew'~
Chapter 3, Deci's remarke are

regard have been in the area of¢,fCLal Psychology where the focus has

been on, factors whxch undermxne lntrlnsxc motlvatxon, speC1f1cally the
, . SIS
" use of external rewards, and performance rather than learnxng The

0y

>dlstlnctlon between performance and- learnlng may seem artzf:cxal, 51nce
'flearnxng is of necessxty 1nferred from perfo?‘ﬁgte. HoWever,hxt is. -

: lmportant to po1nt out that the vast majorlty of studles on: 1ntrlnsxc
motlvatlon deal thh performance on prevxously learped tasks, rather

]

'than performance on newly learned tasks. So, whxle 1ntr1ns;c motlvatlon

is acknowledged as 1mportant for learnlng, llttle work has been under }

taken in thxs regard

‘, There is some - evxdence that the lntrxnsxcally motlvated are more

‘ effxcxent learners than the extr;nsxcally motxvated (Haywood and Wachs

e B

1966), and that lndlvzduals who are motxvated by externalxreward use

‘dlfferent problem: solvxng strategzes than 1nd1v1duals notrso motxvatxed~

e . -

(Condry and Chambers 1978, Haer and Stallings 1972) .?, -.’br_. t: o

'la An exam;natxon of 1ntrrnsxc motlvatxon and" learnxng would seem to

‘ have partlcular relevance for speczal dx;abllxty groups (for example,

’ .

the the learn:ng dxsabled) who - haVe experzenced fallure xn a learning jZA‘

n



o,

‘and thereby reduce xnterest in the process of learnlng Research wzth

'-more logxcal xn thexrﬂproblem soLutlon These - predxctxons wxll also be
‘peers.

1Lframework of Hhxbe (1959) and Harter (1979) They conceptualxzerf s

1ntr1nslc motxvatxon as - conSLstlng of mastery attempts.’whxch xf -

RET

7'sztuat on. and where reward has been used to enhance learnxng External

P

#7 ) - ' *
qeward may- promote product dearnxng but undermxne xntrtnsxc motxvatxon.

g

learning dxsabled chxlden has "shown that in a classroom sxtuatlon. they

" are more extrxns;cally motxvated than thexr average read\ng peers' they

‘are less curxous less w:llxng to perf rm challengxng tasks, Lel:

-wxllxng to master problems lndependent of external asslltance, more

dependent op: the Judgement of others,,and more- dependent on external

crlterxa ‘to evaluate thelr performance (Llncon and Chlzan 1970)

The purpose. of ‘the present study is to xnvestzgate posslble

&

;dxfferentlal effects of lntrxnsxc and extrxnsxc motLVatxonal onxentatxonltf

£y ‘

- on -the., strategy learnxng of average and below average readers. The task

,used in thxs study examines strateglc behanor us;ng hypothesxs testlng V'r

-

"ftheory, based on the work of Levlne (1975). FrOm préonus albext llmlted'. .

Aresearch it 1s predlcted that 1ntrlnsxcally motxvated chxldren wxll use.,fm

T

more efficient strategzes than the extrxnsxcally motxvated i.e. Hlll be,hf'-'

~

™~

more- apparent for average readers than their: low readxng achxevxng

- - A R

N N . A
~

These predxctxons Wlll be lnvestxgated WLthln the conceptual

I successful,»result in competent performance and feellngs of effxcacy,

¢

wh1ch in turn , provxde the’ energy for further mastery attemptx. Whlte

(1959) and Harter (1979) have labelled thxs effectance mothatxon.«In -

-the followrng chapter, thls theoretxcal frameuork is dxscussed



N ' . L . -

I1. THEORETICAL FRAMEWORK

¢

A, Intr;nslc Motxvatxon' White's Conceptualxzatxon of Effectance

The concept of effectance motxvatxon was’ formulated by White

(1959) who contended that drive theory was inadequate to account for
~certaxn aspects of human behavxor namel*lcur;osxty mastery, explorat;on,

play and the need to deal competently diﬁhgone 5 eanronment. ‘This
jxnadequacy has also been dlscussed—hy hunt (1971)

thte proposed the concept of effectance motxuatxon to account forJ
thone behav;ors (e g exploratxon manxpulatxon) whxch could not be N

- exploxned by drxve reductxon theorles He consxdered that humans are in

®u

' conltant xnteractxon thh thelg envxronment and develop the capacxty toV

ulA deal effectxvely”thh 1t..Competent behaV1or results ln fee11ngs of
.3Fjeff1cacy, whxch lead to a- contxnuatxon of ‘the actxvxty ‘These behanors:g:”
' nre.selectxve. exrectxve,}and pers;stent andlare motxvated by the.ﬁ':
"1ntrxnsxc pleasure or feelxng of effxcacy that results fromhcompetent.f"
:% performance, .and not prxmarxly from the learnxng that xs ;: .S lvf-.

) concequence..Horeover. effectance notlvatxon may lead to a contxnuatlon
vof the actxv;ty where there xs‘no longer;any gaxn rn competence..purely B
for the oleasure derlved ln perform1ng the task =

Energy for thls 1ntr1nsxcally motxvated behaV1or is not: derxved
. b .
'from txssue needs. Rather 1t s source is the nervous system. '

lsatxsfactxon lxes xn the- arousal and ualntance of act;v;ty whxch leads

to {eellngs of effxcacy Strongly occurxng txssue needs (e 8- hunger)
Y

can’ tenporarxly 1nterrupt xntrxnaxe motxvatxon but once those needs are

e 4«\

_ satxlfxed the actxvxty aslocxated with xntrxnsxc motxvatxon returns.

_Effectanco notxvatxon is perslstent and ongoing in that Lt is always.

o



availahle;to occupy ...the spare workxng txme between epxsodes of

‘homeostattc crxses"("hxte 1959 p321).
Effectance motxvat1on is undxfferentxated in xnfants and young

childern. It becomes ‘differentiated xnto varxous motxves through life
. . /’ ) :
experxences, vhich emphasxze aspects of ﬁhe xndLdeual's 1nteractxon 0

- thh the env;rxoment. Incxeased dszerentxatxon is accompanxed by a

N @

tendency toward greater self determxnatxon, i.e. @ tendency to ;o7

° 5 - e ®

«

isubordxnate external xnflunces to 1nternal xnfluences
thte acknowledges the complexxty of human behavxor,"and states
that he does not wish to Eonvey the xmpressxon thag‘effectance -

mot;vatxon is the only model to explaxn it. However, he does not

elaborate on the nature of the relatxOnshlp between effectance

' .
: :_~‘:._:‘,~~.' .

fby thte s concepkualxzatxon of xntrxnsxc motxvatxon Hxs o  .' T S

~conceptuaﬁxzatxon, wh11e xntuxtxvely appeal1ng, 13 characterxzed by .‘i‘f'

LIS . - .o

constructs whxch are global and vague, makzng them dxffxcult to

-*voperatxonalxze, nd to test empxrlcally (Harter, 1979) Ln addxtxon. ‘the

: modeljfails to'deal thh some obV1ous xssues,for example. the role of

VSOcializingra ents in the dev' opment and dxfferentxatzon of effectance

- motivation,p nd the effects qf faxlure xn attemptxng to deal thh the

fenv;ronment (Harter 1979) ' 1c"
heutlstlc/value, as_Susan_Harter'(l979) has showr“in her work,

'discgsseg_pelow.
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Due ‘to copyright restrictions page 5 has been removed. This page.

* contains Figure lg White's Model of Effectance Motivation, obtained from
- e Y ’ . _ 4

Narter, S, (1978);;Efféctance»mofivation reconsidered: Toward a

. develophgﬁtdl model. Human Development, 21, 34%64.
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Due to copyrxght restrzctxons page 6 has been removed. This page

e
contaxns Fxgure 2, Harter's Model of Effectance Motlvatxon. obtained

frOm-Hartgr, S. (1978). Effectance motivation reconsx@greq: Toward a
ﬁevélopméntaI m9del.'Human'DeVqupmentr 213,34-64f
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- B.vlntrineiolhotivetion: Harter's Conceptualization
In order to alleviate some of the difficulties with White"s

formulation, Harter (l979), sought to refine and extend mie model (see
Figure 1) and to test the conetructs empirically.»Harter's model which
xncorporatee these refinements is presented in Figure 2“

* For Harter, effectance motxvatxon 1mpels fhe child to engage in
mastery attempts. If theee attempts are succesful Y.e. if they result-

competent performance. the Chlld feels pleasure or efficacy. These ’
£

.feelings'in turh'lncreire the child's attempts at mastery or effectance
. .

motivatlon. In'thi; respect, Harter's coneeptualization does not differ
‘significantly from that of White. -

Y,One.mnjpr‘fpcue of Harterfs mode! is to examine the components of
effectance motivation, rather than viewing it as a unitary construct as
White had done. These components, whxch Harter 1dent1f1es as mastery
attempts in the cognxtxve, socxal and physical realms, are consxdered
developmentally: By consxderxng these'components from a developmental

perspective, am,ekamination of changes in the structure and content of

the“otivational system, and the processes which promote change,ls‘
fdcilléeted. This is almajor refinment of White's model, since he failed

o

to clearly delineate the conditions which produce change in the

motivational system.
v G

.White did not consider the effects of failure on the motivational
system. Harter includes unsuccessful mastery attempts in her model, and

'mes'ettempted to refine the effette of failure onithe system by

'pOltulatlng-that am;lety in mastery situations‘results .rom a history of
‘fallure, which in‘turn.weafene effectonce motivetion._Harter treatsLthe
XeffectS'of both ‘success end feilure iniam overslmplified mannerl



p

However, the value of her

diéfieulty for :uccersfully solved, optimally challenging problems.
(Harter 1980). |
fUniike'White, Harter considess the influence of socializing agents
on the- evelopmemt of effectance motxvatxon, partxcuiarly their
influence .on the xnternalxzatxen of Fewards and mastery goals ‘This is

“

prehaps her most crxtxcal addxtxon since it plaCes the model fxrmly

-

within a‘developmental framework. This stresses the chxld'g.dependence
on adult approval- for both incentive to perform tme'tasi and
xnformatxon regardxng the qualxty J"performance It is assumed that in -
order for the child to develop and maxntaxn hxs/her effectance
notxvmﬁ1qn, a euﬁfxcxent.degree of .positive rexnforcement for mastery
attempts is required. "Suffxcxent" xs when the frequency of posktxve
‘.reinforcement.exeeede negative reinforcement. It is further assumed that.
posifive'reiniqrcement is given for mastery attempts, not just for
succeksfur'compfetion. . |

'='Harter fmrther postulates that with sufficient poeirive_
reimforcement.for mastgrz\attempts,'fhe child internalizes two‘criticar
systems i.e. a system-of self- reward and a system of standards or
mastery goals. As this xnternalxzatxon procees develops, the neee for

1

:external reinforcement gradually diminishes. The left side of Harter's

model (Figure 2) shows the idealized representation of positive



. : ' - \‘\

dov.lopmont. Horo. the child's nnltory attomptl aro aiwayn posxtxvcly
reinforced, rolultxn; in a child for -whom tho maJor motxvatxonal
orxcntltxon is xntrxntxc..The left sideé of the modor shows the effects
of negative rcxnforcoment on mastery attompts, culminating in an. :
‘extrxnlxcally motxvateJ ch;ld. Chxldern whoso mastcry attempts are ) |
.roapondod to ncgltxvoly, lhow a neod for approvai and a dependence on
‘xt.rnally dofxned 50&1: for behav;or..f

i This model also maxntaxns that ?osrrxvé ou;comes which result in,
an 1nxrxnsxcally mot;v:ted chxld, will medxate feelxngs of percexved
competence and internal contrq} Thése perceptxons in turn promote
futtH;r'mﬁstery aftrmbts..Co rl.ly, negative ou:romes.rerult in an _,‘%_——s
oxtrinli;ally métiéagfdféhild} whojexperiences.feelings of iimited
;competencc.aﬁd cortrol'gvrr éxterna} agents and events. These
'percrptioné'create ;nxiety in mastery éttemptr; whicﬂ,in tprn.'réduces
motxvatxon to en538e 1n mastery attempts.‘ ' f f" - |

Harter alngkn*on;at the. functxon of reward Within this .
. dqvolopmental framework. In keepxng wzth Bandura s (1971) and Deci's
©(1975) views of. reward Hatter consxders that it has both. a’motxvatxonal<
and rn infotmational»componegtm Reward can be an 1n;ent1ve_wh1ch
infiﬁncgl the chiid'r behayirrrand provide feelings of Qatisfactibdioﬁce
:,Lbeegdai is attained(\Reward also provides feedback to the .child |
regarding'the qualify or'hrl/her performance. | “~ » N
Although a reward ay serve both of these functiéns o R

sxnultaneously. Hirfer states that xt xs~ﬁecessary to separate ‘them '\
concoptually because they have dxfferent 1mp11catxons for dxfferent A \
constructs in the model However, she does not elaborat; rn what these
'iuﬁlications are. In terms of itl mot\Vatiohhl prppertxes,lﬁarter

£ B . . P
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maxﬁtaxnl rhat xnxtally rowurd may have cxtrxnlxc properties i.e. the
chxld engagen in a partxcullr behavior only to obtaxn the reward. .
Gradually, however, the child develops an interest 1n'the actxvxty -
1tlelf, and the extrxnsx proport;os of the reward beccmo xncroanxngly of
less 1mportance. Hrrter s work (19753 b). xndxcatcl that thxl occurs

durxng the elementary gradel when external approvaszor mastery attcmptl
0 .

All sought with less frequency

The 1nformatxona1 Eunctxons of reward can ‘also be descrnbed xn
s

Aterms of a shxft from extrinsic to 1ntr1nsxc orientation. Inxtally. the

»chxld is' dependent on hxs/her socxalxzxng agents for external feedback

regarding the quality of Performance.vGradually. through the process of

internalization, the chiLd:reliestoré on his/héerwn judgement with

. T
respect té successful performance In order to empirically test this

model, Harter»and her associates.hagve constructed several scales which

‘measure various components of this model.

. Of bartigular'interest to the present investigation is‘rgsearch

vwhich pertains .to the Scale of Intrinsic Versus Extrinsic Motivation

: IOrxentatxon in the Classroom This research will be dxscussed in Chapter

§“dnd the'scélé itself will be déscrxbed in Chapter 4. In the followzng
Chapter, a selective rgyiew:of>;he'empirical literature pertainiqglto

intrinsic motivation is presented.
. +

\
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I11. A SELECTIVE REVIEW OF THE EMPIRICAL LITERATURE

ors which influence iptrinsjc Motivation

In this ro?iow, factors which influence intfiﬁlic motivaton will
b§ discussed. This will consist of‘a review §£ the literature which
deals w;th the cffocf: of external rewand on intrinsic mo:iVJkion and
performance. This ;;ea h;s been revieﬁ?d-exfensively by Condry (1977).
The factors which will be cénsidérpq here are: .

(1) Non-contingent contingent rewards

~(2) Task inherent rewards

~
(3) Social reinforcers _
(/’
. \
B. Non-c¢ ontxngent contxngent rewards ’ v /{

_Rewards whxch are given as a result of tasfﬁvirformance are calied

.,"contingent", while those which are based on task partxcxpﬁtxon only

“i.e. quality of perfb:mance is'npt.a consideration, are.called

"non-contingent".

One of the oarliest studies to examine these types of rewards was '
that undertaken by. Lqpper et. al. (1973). Pre-school children who showed

initial hxgh xnterest on drawxng tasks were assxgned to one of three

.\\

\

-(1) Expected reward ("Good Player Award Card)

_(2) Unoxpected reward, “4nd

3) No xcwnrd

K

'Thc children were: then asked to draw pxctures Eor the experxmenter The
: drawings of childreh in tho éxpedted reward condition deterxorated,

: ﬁhilovthono in‘tﬁe_othﬁr tdo.groups did not show thi#_decreasé..Leppef

T 11
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et. al. (1973) explain these results in terms of the justification
hypothesis, i.e. receiving roinforco;ﬁnt beyond that vhi;h justified
task participation in the past. Over sufficient revards, it is
postulated, change the perceived locus of bogiviorll cluoility‘froa
L4 . v .
internal to oxternal,thcreby undermining intrimic into;ost. Th; above
results were replicated by Lepper and Green (1975) .
Docx (1975) hypothclxnca that rowards ‘have different effacts
depending on the 1nterpretat;on of the xndxvxdu:l. and in keeping wath
‘hfs cogﬁitive f;algation theory. Subjects (college students) were
presented with‘a puzzle to solve and wire placed in on; of the following
conditions: - _ | ’*\
(1) contingent monetary payments
(2)vnon-c0n€;hgent monetary'p;yments
3 ;ﬁf}ats of punishment
(4) positive feedback
(5))negative feedbéck
The results indicate an increase in xntr;nsxc motivation for condition
-(4),‘no change for condition (2), and a decrease for condxtxons (3) and
(5),*3# meaéurgd by fhé time spent eggagingvin the puzz;:.solv;ng
} actiyit; in a fr?e‘choice period:‘rhe’;esﬁlts indicate tha:.contingent‘
réwﬁrd-undérmines iﬁtrinsic hotivation, vwhile non-contingent reward does
not. The 1mp11calxons of posxtxve and negatxve feedback will be
Ad;scussea under the section which deals with social reinforcement.:
.Deci's tesearéh has been crificised’onw;‘tﬁadblo;ical grounds
(Calder_iﬁd Staw'1975).,Data tend‘to Se treated on a post hoc basis.'and

there .is frequently a failure to report p‘rfornance data for the

experimental task so that it is unclear whothor any chan;o in time

’ .

»
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xntrxnslc mot1vatzon, or to dxffe ences’ xn tahk performance. Because oP

these'weakne:ses. Decx‘s results and conclusrons.regard;ng‘w' f7' - é%
nnn*contlngent reward may be unwarrented L fn:"T"~' ; vrvi . é'L'

.

Based on thelr crxtxque of Dec; s work Calder and Staw (1975)
desxgned an experxment to examrne the xnteractxon of level of lntrxnsxc"
\\thvatlon and task persrstence and satxsfactlon.,Thexr predlctons were

e the opposxte of Decz 83 (1) when a task xnxtally‘hxgh on lﬂttthlC

‘xnterest is paxred thh a. pon contlngent monetary reward subJects

; would percexve thls reward ‘as the cause - of thexr behavlor, and express o

dxrsatxsfactxon Wlth the task (2) when a task 1nrt1ally lOw on g
: S . | ,.:'{;{v N
'_xntrlnsxc 1nterest is paxred thh a non—contxngent monetary reward

subJects would percexve thxs reward as the cause of fhelr behavxor, and
"express satlsfactlon thh the task .

SubJects (col{ége students) were requxred to solve puzzles whxch

5 varxed xn thex* degree of lntanSLC xnterest Half of the subJects

completed the puzzles thhout pay, whxle the other half recelved one:;r

dollar contxngent on . task completxon..After complet:on of the task
'-i lubJects were requxred to rate 1t s enjoyableness, and to 1nd1cate lf

PO . e

they would partxcxpate in. the future for no reward :ef' 'va;:”F h, ;»f

' The results xndxcated that there was a sxgnxfxcant 1nteractlon v

between 1ntr1nslc and extrxnsxc factc?
Qflf. sub;ects in the extrxnslc reward and low 1ntr1nslc motxvatxon RRCTE
cond:txon, rated the task hxgher and volunteered more often than

fsub;ects in the no extrznsxc reward condxtzon.‘

"‘1Zr;-Subjects 1n the hxgh lntrxnsxc mothatLon and extrxnsxc reward L

vcondxtlon, rated the task lower and wolunteered less often than :



subjects who dxd notgg cexve an*extr:nsxc reward : f; S
. . v‘m“ L s . . : .@.

: These results'are in. accordance thh predxctxons and support the poxntu.
'»made earlxer that externat reward may actually serVe to-xncrease‘
: xntrxnsxc motxvatxon e .
B The rerew of the-above studxes 1nd1cates that 1t;tr.not_jpst ; 3
’sxmple nattervof task contxngent rewards undermxnxng xntrﬁnetch‘y‘d;‘fﬂ'
‘~himot1vatxon; and non*contrngent rewards enhanc;ng xt risk:eéwQEJ

parameters must be carefully delxneated to clarxfy thexr relatxonshxp to
S TR S EAT
: txntrinsxc motxvatIXn. ' o

¢

C. Task-inherent Rewards - o

 Task rnherent'reward'is'one such parameter'whiCh merits'_» SRR

S consideration Kruglanskx et al. (1975) proposed that whenever a .
N . - -

. : EA '

'“‘rexnforcer s’ inherent in the task, 'xt would enhance 1ntr1ns;c

motxvatzon‘ conVersely when a reward 1s not usually assocxated thh the

L

task 1t s presence may undermxne xntrxnsxc motxvatxon Thus,ﬂKruglanskx
: et al. have dxstznguxshed between task content and task consequence. The

study the used to test thxs dlstxnctxon conszsted of Eorty ezght boys 14

:71‘o 15 years of age, half of whom were presented with a coxn tossxng

2

"*game, “‘and: the other half w;th a block buxldxng game Half of theb'
) _subjects rece;ved money contxngenet upon performance. and the other half
: , S

.dxd not recelve money. Kruganskx et al. (1975) maxntaln d that sxnce

“‘money is more commonly assoc1ated thh coin tossrng than block buxldxng.

(_.

h'subjects 1n the former group shOuld show hxgher intrinsic mothat:on -

‘ 7than those in the latter group The dependent varxable was measured in
F;terms of a: questxonnaxre, pertaxnxng to xnterest xn,'and pdrformance of

-the act1thy. the results support the predxctxon. Kruglanskx et. al
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. : _ .
(1975) replxcated thxs experxment hsxng stock market transactxons and

-
. -

"fathletxc games. obtaxnxng sxmxlar ‘results. Here is another study whxch E

- as
A

1 xndxcates that extrxnsxc~rewards may,enhance xntrxnsxc motxvatxon, and

;-

' agaxn xndxcates the need to consxder the effects of task parameters

f‘a(Thxs study howaver, suffers from a weakness sxmxlar—te\those of Decx, in

- that it £axls to report performance data, makxng it d;ffxcuit\to

v

}stablxsh the extent to whxch therent task rewards n;ove to be-

quant1tatLVe1y and qualxtat1Ve1y dxfferent from extrxnsxc rewards

-

cD..Social Reinforcement e » -.:" “ R L e
' o Lo e ~ ) S
It is common for subjects.to be given feedback on their

L'performance 1n learnxng s;tuatxons Several studxes have’examxned the

»reward value of Such feedback For example, Decx (197*) maxnﬁaxned that

. N -
o,

posxthe verbal feedback 1nf1uences xntr1n51c motxvat1on in the same way -

RN

as . satxsfactxon derlved from task completxon, since it too, can xndxcate 1:
successful completxpn of a task To test thxs hypothe51s Decx used the
& - ‘4 L

”same methodolog:‘7ﬁ he dxd in hxs puzzle solving research mentxoned

labove, except t praxse rather than money was the reward The results K

~

"7‘1nd1cated the praxsed subjects spent more txme on the target task durxng
a free choxce perxod than dtd the subJects who were noU praxsed, “and

"Decx 1nterpreted thxs as supporatxve of hxs hypothesxs, although the

dxfference between—the groups was of margxnal statxstxcal sxgnxfxcance

'ti(p< 10)". Thxs may be due to the- fact that the sex variable was not

-

_controlled 1n thxs study,exther in terms of SUbJeCt or experxmenter

o

‘ -partxczpatxon. T ‘ o : |

a

Further studxes by Deci et al.’ (1973) xnvestxgated the effects of

‘ verbal rexnforcement on 1ntr1nszc motxvatxon. Here, sex of the

-



‘"experxmenter»and that of the subJects was controlled “The paradxgm was-

: sxmxlar to Decx s 1971 study The dependent varxable was time apent

¢

"_on task durxngfa free ch01ce perxod The results xndxcated a sxgnxfxcant
'dxfference between verbally rexnforced males and females, tgl former .

_spendxng longer than the latter on-task That is, Verbal feedback

' 1ncrea§ed xntrfﬁixc motxvatxon in males and.decreased 1t in females.

. * : [

' These dxfferences may be explazned in terms of th:)xnformatxonal as
.opposed to the controlxng aspects of Eeedback for malee and females'

‘b.re;pectxvely (Decx 1975)
Studxes which have examxned the effect of negatxve feedback on -
:’1ntr1nsxc motx&atxdn xndxcate that 1t decreases xntrxnsrc motxvatxon
(Dec: et. al. 1973; Decx and Cascxo 1972) Howevér. these studxes have
{not controlléd ‘for sex in the manner descrxbed aboee for posxtxve verbal
‘feedback therefore ;xt 18 not possxble to 1ndxcate xf there is_ any
effectetor sex, C  ,- o - ‘ a ?4 lh,,
®

“E. Crxtxcxsm of the Hethodologzes

i 7 X 4

-

The above studxes whxch Kave been rerewed have suffered from

. certaxn methodslogxcal 1nadequac1es (Bates 1979) Fxrstly..few studxes

N
[}

‘have rhcluded performance data for the task actxv;ty Secondly. the »

:studxes were not concerned wWith the long term effects of extrznsxc

X L ':“ .,'.
reward Heasurement of the dependent var1able occured 1mmedxately or at

'most after two weeks Thxrdly, the tasks- chosen by the: experxmenter were
"_assumed to be of - xnterest to the partxcxpatxng subjects. ‘It ‘was also
axsumed that each subject was xnfluenced in a similar manner. Fourthly,
' 1attxtud1nal and behav;oral data have been used to measure 1ntr1nsxc

e motxvatxon, based on the assumptxon that their relatxonshxp is

.
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ingxtrlcible.nﬂowevor; this'dsrupptionlappears to be unfounded-ggandura .
1969) . , . . . C : ti,’r‘

N

F. Further Studieq_ofnlﬁtrinsic Motivation

.9 &

The studies discussed here address some of the methqdological?

difficulties mentioned in the preéeedlng]seétipn. Harter (1978), .
‘investigated'theaeffcéts of extrinsic rewggug}on children's preferenéé
for optxmally challengrng tasks. School grades were chosen as the.

"external reward The subJects were forty sixth graders (20 boys and 20

girls), and were tested in Gne‘of the following coqdrtlons: T

' T : ) t ) o : \‘"

(1) - the anagrams were presented without reinforcement contingencies,
and

(2) .- the chxldren we:e told that regular school grades would be

assxgned dependrng on how many anagrams they solved correctly

.ot P
., v

'The dependent varxables were- the number of, anagrams correctly solved
: ] -
smiling as an index of task pleasure, and statements as td preferred

'4d1f£xculty level. The results rndxcated a curVLlrneaa~relatxonshrp
. between pleasure derxved from task mastery and task dxffxculty

'Preference-for'chéllange was attenuated when chrlaren were working for
’ ' .._ . o . ? o
-grades. In this condition, chilﬂrep;chose the'easierganagrams for -

-

solution. Similar resﬁlts were obttined by‘Maehr and Stallings (1972).

The results of Harter's stﬁdy appear td be?Z;nsistent with the

"general flndxng that extrxnsxc reward can, undqg certarn condrtlons, as'

dxscusses. exerc;se -an undenmxnrng effect on xntrrnsrc motrvatzon. ‘In

g .

addrtron, thxs study rllUstrates the 1mportance of lookrng closely at

the effects of the task on the subJects, and not assumxng as the

previously’c1ted resgarch has done, that a task,chosgn by the



éxpirimenter as intrinsically dsilba;;ng is sugh to"each and every‘,:v
subject. .
The fﬁportgnce of task'bhoice.is agfincglluétpated ia‘ap
- inves£igatioh'by Danner»;nd Lo;kéy (1981). They examined the
félatiqnship'betwpen cogﬁitivé leQei, intringic mqtivatioa: and response . .

to extrinsic?reward. Ninety child;en from Rindqrgartén. and grades

'

. : S - . S '
1,2,4, served as ;uqucts. In -experiment one, the children who differed

© . in performance on a pretlest battery of classification tasks (dichotomous

o

sorting, class inclusion and combinational reasoning), were provided

>

with a.chbiqe of tasks requiring diﬁferent,levels of understanding for
classification. Indices 6f intrinsic motivation were the amount of time

spent oﬁ the tasks, and ratings of task interest. Theé results of this

experiment indicate that each cognitive ability group spent more time
..with, anéﬁrated as'most inteéresting,those tasks which 'were one. step

aﬁgad of“the‘ngUp's pretést level of classification skill. An inverted

.U relationship was found between interest and difficulty ratings,

&

indicating that interest is a function of’obtimél challenge in keeping

~with Deci (1975) and Harter. (1981). S
" In experiment 2, children received eitheg
1) rewafd,('gopd work certificate')

(2) praise,.or _ .

(3) no reward or praise,'
for working on aleassificétion task that was either at, above, or below
. their level of interest as determined from experiment 1. This.permilted

v

an iﬁvestigation of the interaction between type of r€w§fd and level of
IR " S , B

initial intrinsic motivation. This is one of a few studies which

examines levels of intrinsiq-motivation (others are by Loveland and

(s . SR %t
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Olley 1979; andeeLoyd 1979)2 The results indicabe that when intrinsic

motivation was. hxgh, external . reward decreased motlvatxon and produced |

Al a

<

minimal lncrealel in taek performance. When xntrxnelc motLVatxon for a

st
’

task was low, reward had little effect on motlvetxon,'and led to. an

[}

increase in task performance. Prazse had no sxgnxfxcant effect on

motxvetxon or performance\xn any of the cognxtxve groups. Thrs«research

" has ‘some xmportant 1mpllcatzons for the study of xntrxnsxc ‘motivation in

keeping”with the above review, Fxretly, it xndxcates the xmportance of
»establ}shing that a task is of lnterest to the subjects. srnce the

relationship between, task dxffxculty and intrinsic motrvatxon is

’
-

curvilinear. Secondly. anget s model of cognitive. development would
appear to be ‘useful 1n establxshxng task dxffxculty level Wlth ‘children.

Thirdly. for'hxghly motxvated chrldren. extrrnsxc rewards .

L it

:(tangxble contxngent) appear to decrease rntrznsxc motlvatxon, in
) accordance with the prevxosly cxted 1xterature (Decx 1975), but slxghtly

vxncrease task performance, whxch mAy suggest that chxldren are

.

_ respondxng to the reward. in kKeeping w;th Levxne and Fasnacht s (1974)

B G\
-

poextxon. The inclusion of task performance data strengthen s thi®

N

. study, since a criticism leVeled at others, most notably Deci! 's, was the

failure to xnclude performance data. Fourthly. praxse did not xnfluence
lntrlnexc mgtlvatxon or‘task performance, unlxke'rn adult studies. Thls
study did not xnvestxgate the interaction. between sex'andbpralse. _
+;However, given the young age of the eubJ%cts, xt may be unlxkley that

sex dxfferences would emerge, sinée in adults they have been attrxbuted

to the socialization process. : ; {”}\ , o
. S _ "
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G. Intrinsic Motivation and the Learning Process

The studies discussed so far have focused primarily on task
. ) . L 4 .

performance, and the products. of learning (e.g., number of problems

solved)..few studies have examined the prddenl“of learning i.s. the

- [

strategies used by'eh ihdividualﬁ Condry and Chambers (1978) feel that '
the study of the learnxng protess i.e., what xnéormatxon is used and how
m«xt 18 used, 13 more useful than studyxng only rué%essful performance.
withlthi; in man, Qondry and Chambers conducteo an experxment‘
aimed at establishihg the actlvitiee'subjects engaged in during problem

'solving. The subjects were.first introduced to the concept attainment

.

task and then worked through on' thexr own._Thxs wes followed by a perxod

A * | N
during whxch they chose and worked on problems from 3 set that varied in

ceps /
dxjfxcubty,aThe problems uere;desxgned S0 that’the subjects could gather
ihformatfon gue%s at thé answer, ahd_obtain'feedback at their own pace.’
Durzng this free exploratxon perxod ohe;group was paiddfor each problem

solved and the other was not. Unknowh to the SUbJeCtS, éach choxce was
iRl k ;‘ . -
‘ recorded and later analyzed to examine the- problem solving strategxes

L Results 1nd1cated seVUEal dxfferences between the paid and unpa;d

groups._The former were more "answer orxented", i.e they guessed at the

a
—_

ans§fr earlier and made more guesses before the probleq,was solved. They
also .showed less effxcxent use of xnformatxon in that they made more

redundant chorces, ' The non-rewarded group however, focused on the 'way'

to solve the.problem ratherxthan its solution. They were more careful

and 1ogxcal in thear strategxes.

. "
a

From this research then, 1t appears that learnxng strategxe: are

dxfferent under xntrxnsxé and extrxns;c motxvatxoﬂql

orientetion/conditions. Unfortuhately,fthe authorn ‘did not providenmore



.
g

detailed jnfor;ation regarding for example, the task.ltﬁe,subjects or’
the amount paid, which makes it difficult to evaluate the study.

13

© H. Intrinsic Motivation, Learning and Special Groups -

Terrell and his~associates (Terrell et. al. 1958) investigated the

?

relationship between learning and intrinsic potivation. They found that
middle c¢lass children learned more'efficrently under intrfneic than -
under extrinsic motivationlcooditions; lower class children 1earned more
effifiently with maferial incentiVee. Further work in this area was not

undertaken until a study by Haywood and Wachs (1966). who 1nvestxgated

size dxscrxmxnatxon as a functxon of intrinsic-extrinsic motxvatxon

»

" orientation, in adolescents of average and below average 1nte11xgence.

At'each IQ level. the intriasically motivated sobjecté learned the
problem in fewer trials than did"the.extrinsically motivated subjects.
In addxtxon, the former group relearned the problem xn‘fewer trials
after a delay of one day. Other work undertaken by Haywood and his
assoczates has dealt thh performance rather than acquxs;txon, and has
involved prxmarxly the.mentally retarded Relatxvely xntrznsxcally
motxvated mentally retarded persxsted longer and worked harder on a
nxmple motor task (Haywood and Neaver 1967) and worked harder
under- self 1mposed ‘than under externally xmposed rexnforcement schedules
(Switzky"and Haywood 4974). ’

Motivation has not been studied extensiVeiy in the f;eld of
" learning disabi};ties.-This.is because the area is still comparatively
youn;, and so far the emphasis has been'placed'on’deVelopmental and
behavioral control issues (Adelmanv1978)::Howewer, w;thhincreasing*"'
_Qgghaiin oa_cogpirioa and-learniag, ﬁotiva;joh cad no longer be ignored.

-
»

. . - i
: - T~ b DR PN
. \
~ . N v »
- - ‘\.
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bAdelman (1978) , "Adelman and Taylor (1983) have discussed tho xmportanco .

o

N

of studying intrinsic motxvatxon in the learning dxsablod Children who

/xhave a low 1evel of xntrxnsxc motivation for a partxcular activity (e.g.

classroom learning) are unlikely. to engage voluntarxly in that actxvxty,

which in turn is likely to diminish competence in that area. The use of

ekt{%nal;reward{fo facilitate the'activﬂty may actually interfere with
the learning. Children with low intrihsic.motkoation then, are unlikeiy
to be ;s.efficfent learners as those with high intrinsic motivation,
giVen thaf tbey have the same aﬁility. opportunity etc.

;'_'Lbopér et al. (1982) féund that as young normal readers grow
older, ‘they realize that extrinsic‘;eward is less effective than
xntrxnsxc motxvatxon._lﬁ contracf;viéarAing disabled children of
comparable ages did not'show ‘this awareness. The importance of intrinsic

motxvatxon in the performance of adolescents has been Tecognized by -

other authors (e.g., Adelman & Taylor, 1983, Deshler et al. 1984; Lxcht.

’1983 Ellxs, 1986), who have focused on how such varxables as cla:sroom

structure and style of teacher feedbacf\{yat can influence intrinsic

motivation.

However, §p5rt fromiindicgting th; merits of doing so, few studies
directlf examine intriﬂsic.motivation inAgroups'of leafﬂing d}sqbled
children. A fe; promising studies'a;q appear{ng in, the iiteritu}gx mos't -
notably tﬁoge pf Susan Harter or those based on her scale of
intriﬁsic-ext:insic motivafioﬁvorientatioh in the classroom (Harter

1981); For example; Bgdrstad (cited in Harter 1979), compared. learning

i disabled and normal chilbdren on this scale. He found that there were

group differences on all five subscales (curiosity, challenge, masicry.

jngement,"and criteria) particularly those which involved reliance on



e

L3

p—

the teacher. Similar results uere obtosned by anqon and Chszen (1979) .

" The ireltest dxfference between.the grOups in this study were on those‘

scsles which measure criteria for success' Learnxng dxsabled ch;ldren’

+

were sxgnxfxcantly more dependent on external sources of evaLuatxon, and

‘
~more re!xant on teacher Judgement than were the normal achievers.

Althou;h Lhe dxfferences between the groups on the Three remaxn;ng

e

‘ subscates‘weri not-statxstxcally sxgnxfxcant. they were in the predicted

dxrectxon. .“ .
Reeve and Leper (1983) nnvestxgated the Harter scale as a

predxctor of classroom performance in learnxng disabled chxldren

]

Resu&bq,showed that there was not a sxgnxfxcant correlation between the

o

‘hotivation components of the Havter Scale and standardxzed tests of
achievement. Correlstions for the 5 subscaley wereonot reported. A small

-but sxgnxfxcant correlatxon was found for the motxvatxon component and

" -

1nternalxty on a locus of control measure; that 1s, 1ntrxnsxca11y
motivated chxldren tended to have an znternal loCUs of control. This
fxndxngs is consistent with Harter's. (1978) theoretxeal model. So while

‘this study dxd find ‘evidence ~to support Harter s theoretical model, the
o .
fxndxngs thh respect to intrinsic motivation and achxevement are

disappointing.,However, the fact that the learning disabled chxldren

gl

appear to have read the Harter Scale for‘themselves, mey'have confounded
the motxvatxon responses with readxng ability.
Das et.al (1985) examined the dxfferences in motxvatxonal

’orientation between normal and disabled readers,exn.grades 3 to 6.. JJhe

results revealed that there ‘Wwas no sxgnxfxcant dxfference between the

groups on azy of the measures in. grade 3. In grade 4, only the challenge -

.

subscsle dxsérxmxnated between the groups (p<. 05) In grades ¥ and 6,
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however, the difference between the two reading groups, was more
" evident. In gfade 5, chnflénge.'maltery. criteria and the hioknrchicil

componenfs of motivation and information, distinguished between the two

reading groups, the disablied readers being significantly more extriniic
" than the normal rgadars} In grade 6, mast;ry;'critoria. judgement, and
the inforﬁa;ibn component} distinguisﬁed disabled from_ﬁo;mal readers;

N

the Eorme; be?né.more\extrfnéic. A similar pattern of results was
obtaihéd‘yﬁen'khe sca{e was later re}dministered; Thevs_e~fin’d,ingsw
indiFate.tgéitin:the Lowgr grades; the distinction bethen norp;l and
- disabled ?éadéfs in terms of inf:insiév% extriqs;cworféhtiétioﬁ'fs Qeik:
‘it is‘hot until grade 5‘th;t the diSabled r;aders‘bpcome distingu{!hﬁblu
tﬁan normal readers. in their motiv;tion;l-orienfaf{dnn'
I. anciusions‘-
* From the Qbove réview,somé-genetal conclusions may ﬁe‘reached. N

Firstly; ;ontingent_rewafd';gercises; in gehef&l, an uhd?rmining

: inflqe;ce on intrinﬁicamoiivationpAgt least in.the short t;rleHow;vér.
~ this may be ameliorated when task paraméters ;re consngred. Secondly.:
noh—cont%ngeﬁt;reward tends not to.eiefﬁi;e'an underﬁiniﬁg'influence on
intrinsic motivation, but nqitﬁe; does'ff tend to increase it P
significanly. Thirdly.’pdsitive'Qerbal feedSacg.tehd;ftb inc<;a|e
.intrinéjclmdtivation,'but th;s thay be more appa;ént‘for adult malegvthiﬁ
aduit females. Fd&rthly, rewafded subjects bhgose:eﬁ‘ier ﬁroblams?ﬁnd;?
engage in léss effic;ent problem solving s;r;tegi?s.tﬁAn‘no;-fgba;ded
squqﬁLs;'; | | |
ip.tbe next;séction, a,r;view of tﬂe #itegature which examin;s iﬁér

effects of feedback on children's 1earhing'iﬁd problem solving is



25

preaentbd.
J. The Effeqta of Peedback on Chxldren s Learnxng and Problem Solving

The belxef that rewarda or feedback enharice Iearnxng is prevalent
cine Paychology However, there is growuhg erdence that tangxble rewards
;and féedback may hxnder children' a learning (Masters and Hokros 1973
'HcCullera and Hartxn 1971; Spence 1970, 197% Spence and Dutton 1967.
' Spence and Segner 1967) The purpose of the present review 1s to examine
‘typea of rexnforcement which xnfluence chxldren s dxscrxmxnatxon.

y ~

concept learning and_hypothesis testing. ' . X

R

o g ' ' o

K. Effectl of Feedbaci on Discrimination Learning _
The nreaeqi discussion of tne-effects of geedﬁack on chiidr;n's
diacciminatien'ana concept learning fs based- on the‘work of Barringer
and éhoieon (1959)--' ' o : ‘ . | -
Studies of feedback eféects on both concept‘fcfmation and concept

identification are prevalent in the‘literature, But only the latter is

1dentxfxcatxon refers to a sxtuatxon in whxch

of interesé here: Conge
vtne relevant conces e been prevrghsly acqu;red by a chxld and the"
task is tc icentify one concept which leads to problem solutxon.
iThxs generally occlrs thhxn a two choxce dxscr;mxnatxon-paradxgm
'(Barrxnger and Gholson 1979) The subjects have ranged fnom.

“pre schoolers to adults. Feedback has been verbal ﬁangible.c} Symbclic,
A wide range of tasks® have been uaed xnvolnxng vxsual or verbal '\
~dxacr1-xnatxona (Haddat et.al. 1976, Schere 1970 Spence and Duttonvfy
:1969, Spence and Segner 1967) The. effects of verbal feedback on concept

xdentxfxcatxon are of more xnterest to the present xnvestzgatxon and

B



will now be examxhod in dctaxl

Buiam

Genbrally, three typos of feedback have been comptrod' (1)
feedback which fbllows both correct and incorrect ro;ponsol
Crzght/wrong); (2) feedback which follows correct responses only
(right/blank); and (3) feedfack which follows incorrect responses only
(wrong/blank) The resoarch Ixterature on these typos snd combinations
of feedback have been reviewed by Barringer and Gholson (1979), and
Tumblin and Gholson (1981), and indicate that: (1) ‘the effectiveness of
combining positive and negasive feedback has not geen.consistent |
;(Rattiff 1972; Spence and Segner 1967); (2) positive feedback only is
less facilitative during acquisition than negative féedback onfy (épence
966; Willams 1972) ana is less resistant to é?tiﬁctioh (Myers and
iSexdman 1960); (3)directing a child's attentién to reievant stimulus

¥
cues increases the impact of verbal feedback (Mims and Gholson 1977).

Two broady;nterpretetxons h;ve been used to explain these results
fmotivat}onal and'informafional.

The motivational ihterpre;atibn of verbal‘feedback ;ffects:
postulates a reinforcement continuum (Buss and Buss 1956). Wrong was
assumed to be a more powerful reinfor?er thanf‘right', and 'blank' was
assumed to be neutral. The similar effécts of “w;ong-blank' and

'right- wr:;g were attributed to the-presence of 'grqng'.vwhich was
. thought to béfa strong négative feinforcer. 'Right-?lank' was not as
§0werfu1 a feinforce;; hence the slower learning rate during
acquisition. ?his interpretation did Qccount for the acquisition data
'but not the extinction data. Buchwald (1962), has shown that during
extinction, when all feedba;k is discontinued, iubject: interpret

t
3

“blank’' to mean the opposite of what it ¥id during acquisition. He foun



un'that aubjects traxned under the wrong*blank'lcombxnatxon, showed
_greater restntence to extxnctzon, than thOSe traxned{ander the 5'""
rxght blank"condxtxon{ But sxnce thxs explanatxon could not account

o

i Eor Eﬂe dxfferent acquxsxtlon rates (1 e. the super1or15y‘of”‘d::~dﬁ

1? wrong—blank"over~\rxght blank ) Buchwald offered two~hyﬂotheses to

‘.account for thxs. Flrstly,'there 15 a tendency to xnterpretxtblank"i

BRI

fxndxcatxng the correct reSponse,’and s'{lndly,.'blank"acquxres xt s_ff.':t
! . , /,- . i B ‘.ua»‘-."_ ; o R
5,approprxate meanxng earlxer when wrong blank‘frather*than when

- ov R

- G P

‘"‘rxght blank' is used Later research prOV1ded support for these

e

'ni"hypotheaes (Lev:ne 1966 Levlne et al 1964)

. Hllixams (1972) usxng thxrd grade ch1ldren, 1nvestxgated the::" )

g dlfferent rates at whxch blank' acquxred xt s meanlng in the two,
acondxtxons. He reasoned that lf subJects assumed that 'blank' meant
‘v'wrong they would change thexr response on the next tr1a1 Thzs would

lead to negatxve feedback and so the assumptxon would be suxckly

diiconftrmed._ln the _rxght blank condltxon. the assumptron that

\“

“blank' meant rxght, uould result in the subJect repeatxng a response.‘
oy o

fthat was xn turn followed by a 'blankf, thereby not permxttxng rapxd
,dxsconfxrmatxon through feedback The e;perxmental results support the‘m

predxctxons x.e. chxldren treated blank' as p051txve feedback and B

f wrong-blank'vresulted ln ‘more rapzd acquxs;txon.*A srm1lar pattern was,_,f

“ffound for both chlldren and adults (Curry 1960 heyer and Offenbach

"

’41962 Heyer and Selderman 1960 1961),=
Eventually, the motxvatxonal xnterpretatxons gave way to
lznformatxonal xnterpretatxons of the data, whxcl dealt thh the meanxngf{;

_of 'blank‘ for sub;eets. However, in magy cases the dxfferences betweenf:
‘theae two types of explanatxons are not clear.;‘:”t, f'”f -

e



"'fthese hypotheses, Whlch are evaluated dor correctness by the Eeedback

o I - S

,V.w'

Informatxonal lnterpretatlons have been examxned in terms of

4 2

_}Levme s hypothesxs theory (Levme 1963 1966) Thxs tiry .assumes that c

the subJect processes xnformatlon actrvely. by formula ng hypotheses

fgabout a SOlUtLOD to a problem.,The subject s responses are determxned by

":whxch 1s ngen Levxne (1963 1966) examxned the effects of blank trlals :iﬁ

‘.idurlng concept xdentxfxcatxon He found that subjects re!ponded ast'b

L

though blank ‘'meant 'rxght‘v so maxntaxnlng thexr hypotheses. Thxs has‘

:'been shown in studles 1nvolvxng both Chlldren and adults (Ex&as 1969

_'Gholson et al..1972’ Ingalls and chkﬁon 1969, Ph1111ps and LeV1ne 1975"ie

<
‘Rxeber 1969, Levxne 1966 1963) | ,; fh:t,‘ , o

A dlSCUSSth of hypotheSls Lheory wxll noe folloo,foxth partlcular.~}
1ehphasxs placed on. studxes wh1ch deal wzth chxldren and speelal'.ﬂ'-'“:f
populatlons. Most " of the chxld development llterature is. hased on’ the
fwork of Ghols v und hxs’colleagues. Therpresent dlecu551on is . based on :. :

i ~

the rerews of Gholson and Berlxn (1979), Tumblln and Gholson (1981)”and

N ER
st )

-"Levme (1975) T g

L' Hyporhesls Theory R '-“4 - é@nﬁ |

Hypothesls theory began in the 19605 as a theory of dxscr;mxnatlon;:
.learnlng (Lev;ne 1975 1966, 1963 Brower and Trabasso 1964 1963 Estes _n'
1960 Restle 1962 Traba§30 and Brower 1968). As previously stated, .i;
theory assumes that the learner processes “the Lnformatlon actlvely. This
- procese lnvolves ‘the seleethn,'tfstxng and- ellmxnatxon of hypotheses‘
_funtxl ‘a solutlon is found Feedback xnfluences whether or not a
'_3hypothe51s is retaxned orﬂdxscarded If the sobJectArecelves posrtive_‘f'
;feedback s/he retaxns the . hypothesxs for the next. trxal‘ if negatlve

» ;"

L



feedback i,vfecelyed, thé ﬁypothesis is discarded, and a.new_one
‘t selected for the next trxal. -
The theory further 333umes that these hypotheses can be relxably
detected through observable behav;or (Tumblxn and Gholson 1981) There

are two' methods used for detectxon' blank trxal probes and 1ntrotacts

ln a dxscrxmxnatxon learnxng task the experxmenter provxdes feedback on .
" some trxals and not on others, the subject "5 response on the no—feedback
(blank) trxals is used to ascertaxn the SPECIfLC hypothesxs bexng~ y

tested This method was. “first used by Levxne (1963 1966)- Introtacts'

.

lnvolve askxng the sub}ect to predxct the solutxon prlor to each cho;ce~

”;response. thh xntrotacts, eedback is brovxded after each trxal Theseii

//t;b ‘probe technlques h ve been used with. equalieffectxveness with both

'\\'chsldren and adults (Gholson 1980; Levxne 1975; ?hxlllps and Levxne,
1975) Introtacts are used in the present study ’

. ®

Chxldren have been found_to exhxbxt two types of hypotheses'

predxctxons and response sets (Gholson 1980 Phxllxps and Levine 1975)-
8.

& Only the &er is sensxt;w to feedback while the latter 1s mamtaxned

despxte repeated dxsconfxrmatxons.vfﬁ \

' Gholson eta al. (1972) and LeV1ne (1975) have shown in deallng

. with %hxldren s hypothest testxng, one must consxder two hypothesis
<>

; sampllng systems. A system is a plan whxch regulates the sequence in

whxch h%gotheses are manxfest (Tumblxn and Gholson 1981) The first is

.

. strategxes whxch anOIVG systematxc sequences that lead to. problem

_ olutlon._The second is stégdbtypes whxch 1nVo1Ve sequences of response
t sets, held despxte repeated dxsconfxrmatson and which never lead to

Kl

problem solutson. There%are six systems (three strategzes and’ three‘..

:' stereotypes) which. have been’ observed in human subJects under d;fferent

-

K



. 30

_experxmental condxtlons (Gholson and, Danzlger 1975 dholson et.al. 1972

' Gholson and HcConv;lle 1974 Gholson et. al. 1973 -Goldfield 1979. Levine
1°975 Phxll:.ps and Levine 19757 Richman 1975)

: Gholson and Berlln (1979) ‘and Tumblrn aQE_EHSiQES’(1930) have
'defxned the three strategles ‘as: focuslng, dxmensxon checklng. and
hypothesls checkxng In focusxng, all possxble hypotheses are
sxmultaneously consrdered at Lﬁe lnxtxal stage, and all disconfirmed
hypotheses are elxmxnated after feedback ~In, dxmenslon checkxng. whxch

. is a less efflclent strategy, the subJect orders the hypotheses based on

'the presentxng dxmensxons,-- one !t»une The least ef’frclent strategy
h

fxs hypothesxs cbg;kwng. where t bJect tests each attrxbute value of

[y

-each dxmensxon'; onﬁ*at a time. The three stereotypes are stlmulus o
. e o

'preferenae, posltxon preference, and posxtlon alternatxon Unsystematxc
g hypotheses do not Eit elther system, and are thoo;ht to be lmperfect
T' attempts at strateg;c behavzor (Gholson and Berlxn 1979. Tumblxn and
Gholson 1980) These strategzes.and stereotypes are’ xllustrated in- o
Appendxx 4 and are taken from Gholson (1980)
| ‘The vast majorxty of studles in the lxterpture gave used‘bxrvalued
four dlmen51onal tasks, and the developmental data revealr someeﬁ
”“‘consxsteht patterns Kxndergarten chxldren show stereotypes in égA of
the problems, elehentary school chxldren show dxmensxon cheoklng and
hypothesxs checkxng in 60/ -80% of the problems, college students show. >
bfocusxng in at least S0% of the problems, and no: stereotypes (Phllllps
and Levxne 1975 Gholson and Belxn 1979 Tumblln and .Gholson 1980)
"Profxcency in hypothes;s testxng xs clearly related to age.

Cognxtxve ability is another factor whxch is related to hypothe:xs

'testxng Thxs has been 1nvesxgated in two ways' us1ng mental age and
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Piagetian cognitiye level. Reeearch‘has shown that hypothe;is selection

is a functxon of mental age. Children with MA ‘below exght years show
P

primarily’ response setbhypotheses, while those whose MA is above exght
years show predxctxon hypothesee. “There is no sxgnxfzcant relatxonshxp
between type of hypotheses and IQ. These results were obtaxned by
Harter(1967), Weisz (1977). and Schuper and Gholson (1978).

Work whxch has exam1ned angetxan cognxtxhe level and hypothesxs
'teeting. hae been uhdertaken prxmar;ly by Gholson _and his colleagues

(Gholsop and Beilin 1979) In accordance Qith‘Piagetian theory, they ..

Qfound ‘that preoperatxonal children show about 90% stereotypes :

concrete operatxonal chxldren show primarily hypothesxs checkxng thh
some dxmensxon checkxng (454 75%), and chxldren who are transxtxonal

from concrete to formal operatxons show maxnly dxmensxon checkxng with -

¢
¢

:lxttle focusing (Gholson et al. 1972 Gholson and Danzxger 1975)

oo Hemory demana is another factor which xnfluences strategy

s

——
lelectxon. For example, Gholson and: Danzxger (1975), presented second and

* sixth grade children’ w;th an alternatxng serxes of probiems. They found'
nthat .the two age groupn showed sxmxlar strategxes on. the four
dxmenaxonal task (7SZ strateg1es, 10 ISL unsystematxc hypothesxs

sequences) On the exght d1mens1onaL_nggi*_axxth_graders continiued to

o’

i show a s;mxlar performance leVel whereas that of the second graders’

' deterxorated (35% strategxes and 402 unsystematxc hypothesxs sequences)

. — . \
'The dxfference between the two grades on the more complex task was

'attrxbuted to the more sophxstxcated memory organzzatxon of the older

'children.ﬁl'l

L

Codxng demands “have also been. found to 1nf1uence the hypothesxs

A} -

lystem ampled For example, Gholson et. al. (1973), manxpulated the ease"
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with'which stimulusfinformation could be coded by second griders and-

»

college students, under three condxtlons. In candxtxon one, the'stimulul

X

‘stayed ;n.xxew along with a lxghted feedback 1amp mounted dxrectly abave

. the correct stxmulus for three seconds follow:ng the response. In'

condxtlon two, the feedback lamp lxghted up when the subJect responded.

. <

but the stxmulx dxsappeared In condltxon three, the stlmulx termlnated

when the subject responded, and ‘the feedback lamp was not lxghted untxl

{ " ~
°

V;three seconds later. It was assumed that the fxrst condxtxon ‘was the

-easiest to code, and the thxrd was" the most dxffxcult, since xt was

. ) 5 ‘ ‘ &,

'necessary for the subject to code the stlmulus of choxce before

respondxng, rehearse. the cues in. storage prior to feedback and- xfithe

~ response wWas correct recode after the delay in the absence of stxmulus
o .

"uunformatxon. The results indicate “an 1ntenactxon between age and codxng

4

‘ demands For adults, performance ‘was basxcally the same for the three"l
.condxtxons, ie. they used prxmarxly a focus;ng strategy For the second

_graders, howeVer,lcodlng demands sxgnlfxcantly xnfluenced thexr use of

2

strateg;es. As the codxng demands of the task xncreased, there was a

dectease in the. frequency thh which they.used strategxes, accompan:ed

- 5 -

by'anﬁxncreaSe xn,the use of stereotypes.-It appears then, that second

grade chxldren unlike adults, are unable to alter thexr manner of codlng

1 4

.to meet the demands of the task.. Sxmxlar resulls have been obtaxned by

Gholson and 0O' ConnOr (1975), Mims and Gholson (1977 Nuessle‘(l972).
Of fenbach (1973), Schonebaum (1973) |

Task varxables can also 1nfluence strategy selectxon. Gholson and
Bexlxn (1979) reV1ewed research on task varxables whxch 1nfluence the-‘

1nformatxon reachxng the subJect Gholson et.al. (1975) have shown that

'?when stxmulus dxfferentxatlon traxnxng is combined thh feedback, )

&
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concrete operational kindergangen children generate‘stretegies in 75% ef

\

the problems. when feedback was not ‘provided, these chxldren showed

sttntegxes in only 45% pf the problems. It was concluded that these

~chxldren learned more about the releVant cues, than did the chHidren who

did not'feceiVe feedback. Pre—operat;onal-chxldren on the other hand,

relatxonshxp bet n hypothesis testing, reading and 1ntr1nslc‘

‘motivation. The oijly study of which this writer is adafe which

showed 90% stereotypes in their problems, fegardless of whefherior not

they received feedback and training. This indicates that a certain
cognitive level is necessary to generate strategies,aand training is of

lxmxted usefu}ness untll thxs level is reached. Slmxlar results have

+ e

been obtained by Kelley et.‘al (1980) and aneham (1980)

Of 1nterest to the present paper are studxes whzch anestxgate the

=
°

i

<

anestlgated the relatxonshxp between hypothesxs testxng and read1ng
level, is that of Barrxnge;.and Gholson-(lQBO)(czted in Tumblin and

Ghol son 19815. The subjectsnwefe fourth and fifth gréde children who

, were either one and a'half yearsubelow~grade leVel,‘orfat their grade

:lGVel, on a readxng test. There was no sxgnxfxcant dxfference betweenl

the group:\on CA orIQ The results 1nd1cated that normal readers showed

.either bette;'performance or,lmproved thh practice, whereas the

" practice.

under-achievers showed poorer performance and- failed to‘improve with -
. . " ’ e e A

.

Planping, which is aAvariable of interest in the present study, 1is
discussed {n-theineXt section. . .

|-

"
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M. Plannxng . ‘ , .

As indicated PreV1ously, two systems, strategxes and stereotypes
] L
xnfluence children’s hypothesxs testing. A system has been defined as a

‘plan which regulates the :sequence in which hypothese are manxfested

(Tumblin and Gholson 1981). Plannxng has been described in behavioral

terms;ask P

...search for the most important aspect of information,'
) . . ¢ . ) €
comparing.each Part of “the information‘With.pthcr parts,

creating hypotheses and verification of hypotheses with the

. original feature of the perceived objecl (Ashman'and Das 1980).

'

The ability to plan well appears, in addxtxon to motxvatxon. to exercxse

- an xmportant xnfluence on. strategxc behavior xn a problem solvxng task.
'It is of interest Eo“examine whether children who are good planners use

'more efficient problem solvxng strategies than children who are poor.

e

planners, For example, do good ;lanners use. maxnly a dxmensxon checkxng

strategy whxle poof planners use hypothesxs cheCkxng or, exhxbzt ~4.

-Stereotypes°

Two tradxtxons provide the conceptual framework for examining

lann;ng i.e. ‘neyropsychology- and eognxtrve psychology The former is

-

concerned with_ the functxons of dxfferent areas of the brain, and draws

heavily upon comparatxve and clinical work the latter: xs concerned wrth

human 1nformatxon Processxng, and is based on studxes of 1nd1v1dual
dxfferences in cognltxon
‘The conceptualxzatxon of plannxng whxch emerged from the cognxtxve

psychology tradrtxon is based prxmarxly on the work of Hxller, Galanter

‘and Pribram (1960) For them, a plan is a hxerarchrcal process which

N
. -

~controls the order 1n whrch a sequence of operatxons is to be performed..

I e
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Plans are closély related to Image, which"il the cumulated organized ¢

knowledge that the or;anxsm has -about 1tself and its world. According to
thxs formulatxon behavior is dxrectgd toward the attainment of a gOal,
and is guided by the fotwulation of plgqg. Images are used to select an
appropriate Plan. When alPlan is availaﬁlg, a controlvprocess TOTE
(tqlt--oper;te-text‘exit) guides behavior and monitors the éfoéress of a
ilaﬁ!vThis conceptualiz;tion‘of planning has been appkééa to a number of
areas‘inc}uding problem 501vingi Miller:el,él.’maintain that there are
two paradigm; involved }n problgm sOIVing‘(l) prediction and (2) ‘search.
Iﬁ pfediction,ithé main soufce of diff?culty in p;oblem so}ving arises
in the i;hdequacy of théz}%age-.lt is neces;ary_to collect more
1nformatxon, attempt a dxfferent organxzatxon of information, and
discard disconfirmed information. In order to verify an Image as it
develops, it is necessary to make prédictions about it and test them.
Prediction parading'are conducive to algotithmic élanS,'ie., where each
option can be logically and systematxcally tested before a solution is

reached. In ;he case of search, there is the added problem that ‘the

-,

number of 3ﬂkxons td be tested may be very large, hence the Plans

adoptod maychave to be heuristic. That is, one may have to engage in

: systematic{"gues;ing", i order to reduce the-number of options to be

tested. The type of Plan which is adopted, ‘ie. algdrithmic'or heuristic, 

will depend on the nature of the task, i.e. wﬁéther.it is 'a prediction
6rvabsoarch taﬁk.

Hayes-Roth (1979), who has also emerged from the cognitive

psychology perspective, conceptualizes planning as a,twé stage process.

o

- The first stage involves the‘predeterﬁination of a source of action

aimed at.achieving a gpal- The second sta;g.involves the monitoring and:

!
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the execution of.a plan. These are referred to as planninguand‘"ontrol
respectively. Hayes-Roth (1979) sees planning -as opportunistic, ie., at
various stages in tne p;ocess, tne'planners décisions suggest other
topportunities for planvdevelopment. These decision aequences do not_:
;always follow a well oroefeo path, since the assumplion that people plan
opportunistically implies that_interim decisions can lead‘to subaoqnont
‘dhclsions at_oifferent points'in tbe planning aequence. This view of
x planning suggests that planners will pnoduce many‘coherentideciaion
‘sequencés but some less coherent ones as well. The relative ofderllnesa

ofkthe'partieular planning sequencexreflects individual differences
“among planners; as well as task demands.

Golden and Hayes-Roth (1981) psxng thxnkxng aloud protocols.
investfgated the planning skills of fiye subjects as they engaged—in
errand—plgnning tasks atout an imaginary town. The analysis indicated a.

Xlnudber of differences betyeen good and poor planners.,GOod'plannera:
1nade more deégsions eetablishing criteria for plan generation and
evaluation;‘mofe decisions controlling allocation of cognitive resources
dur1ng plannxng, made more decisions assessing data relevant to planned
actlons, and in the detailed content of these decxsxons . They more
frequently reviewed and evaluated‘preV1ous decxsmons.and were more :
likely to compare%alternative plan_actions} They were more sensitive to
‘task eontrainta.and,the existence of apeelal clusters of errands.

: Althou;h good and poor planners used the same criteria for generatxng i

. and evaluatxng thexr plans, good planners used most of these crxterxa
more frequently than did poor planners

Plannxng from the neuropsycholog;cal perspectxve is derived from

the neurOpsychological approach of Luria (1973), based on hi's
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'J;gblcrvation of ﬁnti;ﬁtyﬂwitﬁ lesions in various areas oé the bfain. He
maintained that the .brain is organizpd“inco threg functional units or
Blpck; which are concerned with arousal, coding ;nd planniné
rosbpcti@ory. Each block is orgahized intOhhie;archiaI.zones.'Theie are
the\p;imafy or projection ionex which receives and tfqnsﬁit impulses ;nd

, — . \

© i god:i cpoqiflc.'The'aslpciation zone, where input is processed, is

less mbdal specific. The tertiary or ovgrlapping zone, is fesponsible

for more copplex'forml qucqghitive activity and i's amodal.

‘.The-chief fun?ﬁigﬁ ofiBlock 1 is to regulate tone and m;intain .
aroh;al in;the cbttex; This block- consists of the.upper and lowver brain
itim.'thejrqticular formation and.the hippocampus. Lurié (1973) . has
indicgted ;h; igpq;tance‘of the reticular formation in maintaih;ng
Qakefulneig fhrough three.s;urces of act}vation. The firsf‘is\metEBOLEc
' w?\icl? xﬁaintainé gxomeostatic balagce. Thg second permits the organism to

deal with unexpected }nyirohmental stimuli.~The‘third ;s éonceineq with

tﬁe ma@ntanence of enprgyxfo; 5631 difected b;havior..Lesf!Es in Block.l 'i

a{; associated with diiturbhnces.in afou;al and alertness (Luria 1973).
The.snconA'functionil unit, Blo;k'Z, is concerned with'q. élhﬁnz,

( L S
S e hd
i

Pk I

A
e

prbco;ging and storing information. This block consists of t
occipital, temporal and parietal lobes. In this Block, the primary zone

\g receives and analyzes inférmation into its compOneﬁt elemeﬁts.vThe‘ ;
Tz;condary zone further organizes and'coﬂgs the material. The'fe;tiary
iohe i; cpncernéd~uiwth'the coding of simultaneous and succes;iQe
1info;;atio;. and is rﬁspbpgiblé‘for fraﬁﬁiormipg concrete information
into abstract thinkiﬁg. Lesions in Bio;klz, resuit in\for éiample,
disturbance of visual Qynthésii? ﬁiff?réntiafing‘speech,;ounds, and

understanding logicalfg;;gnatical reldtidn:hips.

—



'Ihe third funct}onel unit‘is;r{cponsrble for goal directed
behnvior or-rhe formulation_and‘ex\cotiOQ of pltnr. Block 3, is gituated
in the frontal lobes. The primiry zone'tranlmits motor ippulses to the

3ef£ercnt nerves. The secondary zone which is situated in the premotor :
area..ic responsible for tne formulation, regulation and verificacion‘of
complex yehavxor ie. plans‘(Luria 1973) . The prefrontal aroa'recechl

and integrates, transmxts and organxzes. through the afferent and

.

efferent system respectxvely. impulses to all other arcqlvof the contex.
0In particular; the prefrontnl area‘is connected to the reticular’
formatxon, ‘which enables it to rogulate tone and arousal Block 3 then,
s concerned wxéh the: organxzaixon of stxmulx xnto plans of actxon. as
‘well as‘the ;mplementatxon and evaluatxon of;these plans, Since plans‘or-
srrategic benavro> are ncoaily nedieted; thelfrontal_iobes'are”also
ianlved in fhe; ontro\‘of behavior through speech. Lesions in this area
are aesociated o;th difficnlty'in execut{ng cbmplex verbal inrtructionr.
vpLanning-and evaluatingreolutions to problems, the ability to |
3e1f—mon1tor ones behav;or and detect errors (Lurxa 1973) .
" Das, erby and Jarman (1979) have proposed a model of human
xnformatxon proce551ng based on Lurxa s clinical. observatxonl This
. mkdel consxsts of four components input, _sensory regzster, central
_processor and output (see.Fxgure 3. The stxmulx can be presented ,
- through any;of;fne sense modalitjes,-either simpltaneodrly or
successiyely.,The stimuli Ehen enter the center processor via a sensory
| regieter. The relaﬁionship‘between the sensory register and the centrcl
-proceséor is conceptualﬂzed'in either one of two ways. Frrstiy, the

central processor questzons the sensory regzstor to see if there xs

'hnyth1ng there,.and if so, a tran:mrssxon is made. S.condly, the. :onsory



Due to copyright restrictions page 39 has been removed. This page

contains Figure 3, Model of Informatxon Integratxon, obtained from Das,

.

J.p., Kirby,-J.R'& Jarman, R.” (1979). Simultaneous and successive

cognitive processés. Neu‘York: Academit Press.
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rpgister c;n interrﬁpt the central processor, foﬁusin; it to accept
' info;mation; D;s, Kirby and Jarman (i97§) feel that‘tho latter is the

: more probable function since sensory. information cannot be delayed. The
centrﬁl processor has three components: one which processes information
‘ipto simultan;Bus groups; one which processes discrete info;;ation
temporarily intp,suc;essive groups, and finally, one which utilizes the

. ’ *
simultaneously or successively coded information into plans or decisions

for action th simultaneous and successive codes are assumed to be

'avaxlably indiVidﬁal, and the selection is deferminod by the 4}
xndexdu  omary mode of processing information and fhe demands of
the_tgék.'Ihé ddtpht component of the model org;niie: performance in

k?ep{ng with the ta?k demands.

/fo dat;, the mgjority of the work witﬁ this model has.focused on ‘.
the simulténeous andisuccessive co&ing of information using a variety oR
non-brain daméged‘populations (Das, Kirby and J;rman 1979). K

Th; pianning,compopept of Dgs' information processing model was R
di#covered by Ashﬁah'(1978). He undertook a study using marke; tasks for
.both codxng and plannlng The independence of planning was 1nferred from

-—

the presengf of addxtxonel variance over that!.which can be explaxned by

the coding tasksn : ‘ ‘ A :

TheAsubjects were 104 grade eight students (52 malés, .52 females)
attendxng three c1ty sch;ols For males thé‘mean CA was 164 months
(SD-6 0). mean verbal and non-verbal (Lorge- Thorndxke)IQ s were 105
- (5D=13.3) and 113 (SD=12.0) respectively. For females, the mean CA was
164 msnths (SD=5.8), ﬁean verbal and nonverbal iQi were 104 (SD=13.4)

and 109 (SD-14 0) respectxvely All subjects were administered marker

tasks for sxmultaneous (Fxgure Copying and Memory—for- Dosx;ns), and

*



successzve (Audxtory Serlal Reeall,‘Vlsual Short Term memory,'and ngxt:j{
Spen) procee:lngt_as well as marker tasks f0r plannzng (Vlsual Search

-

Tra:l Makxng, Verbal Fluency Planned Compoeitxan and Portens Maze Test).
The codxng marker tests were factor analyced by the prxncxpal

‘component method Two factors emerg'd gpxch were lnterpreted as-
sxmultaneous and succe331ve processxng The loadlngs for Ser1a1 Recall

v

ngxt Span and Vlsual Short Term memory were .870, .843" and 485

- rgapectlvely (successxve procesang) The loadings for Flgure copyxng,
t . ’

%

‘and memoryvfgr_DeSlgns were 819 and 813 respectxvely (sxsmultaneous

o

processxng) o AT ;{V .
The fxve planning marker tasks were also submxtted to- prlhcxpal"‘:

. = r T R : . .
component factor analysxs The factor loadlngs for Vlsual Searc Tra11 R

.0

° Haking, Planned Composxt;on and Verbal Fluency were 759, 589,::4 1,

and - 668 ?espect1Vely The Proteus Maze test dxd not load substantla‘ly

&

other than codxng or plannxng . _';

The five codxng and f1ve plg*nxngﬁmarker tasks were. then factor

H -
- ce =

TS emerged‘whtch were xntergreted -as’

- . e Coe L
I 4
successxve processxng, plannxng, sxmultaneoust processxng and o L /“/
i L LA

vxsualxzatlon. The plannxng factor therefore emerged as dxstxnct from.

4 analyzed together Four facl

the,codxng factors.; : ’ e N

Ashnan (1979) conducted another study to examxne whether plannxng

-

would emerge orthogonal to codxng in a group of "bOnderlxne" mentally
. ¥

‘ xetarded. The SUbJQCtS were - 22 males and 24 females wvho were attendlng

rehabxlxtatxon centres for retarded adults —;herr mean CA was 25. 4 years



(SD-P 41) and thexr mean 1Q was 78 6 (SD-7 26). The slmultanoous-markor

P

tasks admxnxstered awere Flgure Copyxng and Memory for Desxgns. the.:,..

*:succe351ve'marker ZZSks were Audltory Serxal Recall and ngxt Span, ‘the’

.
'

plannxng marker tasks were Trall makxng, szual Search and Verbal

: Fluency Correlatlons were calculated between plannlng amd codlng marker

tasks,'and the_;ntercorrelatxons ‘were submltted to prxncxpal component

: anal&sxs Three factors emerged: plannxng whxch loaded on Trall Maklng

( 8&3) szual Search (. 658) and Verbal Fluency (-. 803) successxve
whxch lOaded on Audltory Ser1al Recall ( 925) and ngxt Span ( 931) dghd
sxmultaneous whlch loaded _on Fxgure Copx}ng C. 873) and Memory for
Desxgns (. 866) |

' Further evxdence of plannxng #s a dlsqlnct factor ‘was provxded by

}

Heemsbergen (1980) The subJects were 60 (35 femalé and 25 male) fxrst

year college students who volunteered to partxcxpate 1n the study. The

S

'admlnxstered to each subJect.'A przncxpal component analysls was

' Plannxng loaded on Planned Composxtxon ('397) Traxl Maidmg (. 719)

K e

age range was 18 to 40 yeéars w;th a mean of 22 6 years. Sxmultaneous
(Flgure Copyxng and Memory for Desxgns) successive (D;gxt Span and
Audxtory Serxal Recall) and plannxng (Traxl Makxng, Planned

composxtxon, Vlsual Search “and: Syllogistic Reasonxng) marker taaks were

Te

performend which resulted in the emergence of three dxstzg;t factors

Visual Search ( 630). and Syllogxstlc Reasonxng Tlﬂf ( 8761, successxve»;a

loaded on Audltory Serxal Recall (. 831) and nglt Span (. 724) S .““,,i”

[N

sxmultaneous loaded ‘on.memory for Desxgns (.772) and Flgure Copyxng :

( 791)

Heemsbergen (1980) in, a second study, 1nvestlgated whether,\

vindividual‘dlfferences in plann;nngould be relaf“bto differences on a

<



: , S a . o
,problem solvxng task. The subJects were 60 (30 males and 30 females)
first year college students. The age range was from 18 to 30 years w1th
» dg'mean og 22 42, Pl#nnxng was measured by performance on the Vlsual
VSeorch Task The problem solbxng task used was the commerzcally
‘.ayaxlable Hastermxned Game developed by Parker Bros. Ltd. In thls task,
'ijﬁ the experxmenter set up a lxne of coloured oode pegs (maxxmum 6 colours)
- whxch were lnserted ln shielded holes. The suoiect was requxred to |
duplxcate the exact colour and posxtxon of the coloured pegs Feedback

BN

was given after each attempt at reproductxon.,.

¥

' SubJects whose scores fell in the top and bottom quartxles on, th‘

Visual~ Search Task were requxred to 'solve the Hastermxnd Game. Two,Z

(;roups) x'3 (trlals) ANOVAs# repeated measures, were used on the number"'
S L LR A ' . .
.of rows taken to break the code and the trme to complete eath row.
-;?Signiﬁicant grou; éffeCts were found‘for number ofirows onlyi'No“other.

s

maln or 1nteractlon effects were found. These results show that subJecEs

- " K —_——

=

_ icorxng hxgh on the plannxng_dlmenslon took fewer rows to break the code
. thaqplubﬁﬁtts scorxng low on plannxng. Txme taken to solve the problem
b“«
- doeg_mot appear‘to be relevamt to this task. Qualitiative analyses of

?the'subjectsl SpontameousuVerbalizations during"the mastermind game

1nd1cated some dxfferences between good and poor problem solvers. The

-
.c-

latter showed more. superstxtxons behavror (e. g. red was good to me the

last time) saw,llttle h<~ i€ in the process of reasonxng (e.g. "there

Vv o

mustibe a trick to this") and tended to show_some stereotyped responses.

oA
' ~

.Good‘problem'solvers tended to vocaliie their thought processes,‘and'

7relate their task performadce.to prlor‘behav;or. Heemsbergen® concluded

‘that the dj
. . [
. may be due’

,__\ . - . ’ N Q
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called plannxng. T o e
"‘\)':« .f./j‘ ’,Lf o ] ) N

79 ggiﬁve conceptualizations of plannxng, emerglng from the two
trad flohs:qf cognxtxon, and- neuropsychology, have some common Eeatures.

FER N . .“ .. 5

. .
.

~

That 1s, plannxng xnvolves.‘
(l) settxng a goal to be attaxned e 3_'
(2) examanxng ‘task features

(3) ereating a hypothesxs o

‘:. ‘l

(4) adoptxng a specxfxc beahvmr pattern (strategy) u "-. ' \ Co
(5) regulatxng and evaluatxng the strategy in relatxon to the goal R
There is much confusxon 1n the lxterature regardxng the dxstlnctxon .'\ Lo
between plans.and strategxe9‘°Some uee the term xnterchangeably (erhy.

1984), others view stratdgxes as a subset of plannxng (Mxller?pt al

1960) Perhaps a useful way of conceptualxzxng plans and strategxes,'

)

would be to consxder the former as "knowxng what" and the latter as

"doxng how . That 1s, thh plans one may know what needs to be

«

undertaken to successfully attaxn a goal, whereas atrateg;es are‘

i ]
specxfxc behaV1ors employed to attaxn a goal Plannxng xnv°1ves 2

Asearehxng for.the means'to attaxn_a)goal strategxes are the d&eﬁﬁtzon
of these he;né. » !

¥

Several researchers, (e.g., CJark 1979; Goodman, 1970’ Olshoveky{
"

1979 Sm1th 1975) have drawn from the work on Newell and Simon. (1972) e
to conceptualxze readxng as a problem solvxng process,’and specxfxcally

. havé examxned the use of strategies in read1ng comprehensxon ewell and

Sxmon (1972) state that behavxor is a function of the xnteractxon' AR

[
}

’ . . N L w, o
~~ydhetween’an organism and the task environment in which it seeks to attain . -

’itsvgoalrfln order  to attain its goal, the individual selects and x

! - d . SR

‘
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’ the strategy and the task. Succeas or failure of goal orzented eEfort is

u
o

‘.“determxned by the - approprrateneas of thl strategy. o 'f. S

pa

Goodman»et al. (1980) v;ew the reader as actxve in the search for
e \ .

meanxng To ach:eve thxs meanxng, the reader employs 3 number of complex

trateg;el. Thele ttrategxes are predrctxng. !anxrmxng and zntegratxng.

'In predxctxon, the reader selecta cues and predxcts the: materxat‘ then

'-:Hb reader checks semantxc and syntact1c acceptabxlxty (confrrmxng)

o ’

ffxﬂ;ll?% the reader 1ntegrates meanxng gaxned with hxr/her»V1ew of the

- L

g
Au

o ‘woﬁld (1ntegratxon)” Goodman et al., (1980) provxdes lesson plaﬂs for

. ‘M
the clasnroom ta promote these strategxes. Collxns et al., (1980) offer'

a )xmxlar view of readxng comprehen%ron
‘l & .
A gtudy ‘which examxned the relat1ons$;p between plannxng in Das'

-
Al

' zmodel and readxng attaxnment was conducted by Das and Snart (1982) Four

\

groups of children were studxed 30.norma1 readers Erom gfades 4 and 63

‘;

and 15 poor readers from grade 6 who read at a grade 4 level .and those :

N i i

- from grade b 'who read at a grade 2 level respectxvely The plannxng

taek: which were used were: anual Search, Trail Making, Planned

-, ‘

Composxtxon and Syllbgzstxc Eeasonxng Harker tasks for both v L

4

'simultaneoua and successive processing were al so 1nc1uded. The results

r

hrevealed-that the pianning‘(and'codingﬁtaske) could discriminate normal

and poor readers of the. same chronologzcal ago That is, good. reajers

-

; wer better planners than poor readers The meortance “of plannxng 1n

%
:-

r adxng“&omprehenszon was also 1nvest1gated by Ramey (1985) Good and

' poor yunxor hxgh school planners were’ 1dentxfxed us;ng the: szual Search

kY

“ taak The xnferentxal readxng comprehension’ of both groups was examxned.

|

'

. their responses-and modxfy thexrfhypotheses,-than poor planners.

Ty

- Good planners vetre more likely to make xnferent;al statements, evaluate-

L ws
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are made eventually leading to the strengthenxng of intrinsic

46

Research xndxcates that poor readérs are deficient xn the use of

'strategres whxch promote comprehensxon compared to good teadera.‘For

; example, they use fewer monitoring procedures (e.g., self-monxtorzng.

.underlining diff{chlt words), are uhaw%?e of the impact of strategy use,.

an& adopt decoding rather than compreheneion as'their goal durinf

‘readlng (Paris & Heyers, 1981) Smith (1975) also found. that poor

weaders have decodlng xndxvxdual words rather then sentence meanlng aa
thexr goal durxng readxng The dxfferemce xn“readxng goals may be due 1nv
part ‘to _poor readers bexng less aware of the existence and value of
strategies to promote and regulate readimg comprehensioh (Myers & Paris,
1978) - '_,' C o :

More recently. attentxon has been paxd to the role of motxvatxonal

and attxtudxnal varxables, in promotxng readxng comprehensxon (Oka,

‘

1984’ DeBritto, 1984) As‘Parzs (1984)-malntaxns, since sttateglc

a

-behav;or xnvolves 1ntent10nalxty, any analysxs which xgnores motxvatxon

is incomplete. Wiens (1983).reblewed the relevant llteratqre-and

Cconcloded'that'reaoing comprehension skills, motivation, and'ltrateglc

LN

behavior’are-interdependentj by improQing one, the etudent can expect-?

: xmprovement in the others. Licht" (1983), whxle d;scussxng the role of

-motxvatxon in readrng, has suggested that faxlure to learn should be

attrxbuted to the xneffectxve use of strateg*es, rather than to a lack

°

s of Ability Impllcxt in Llcht s approach is the ided that strategres can

be taught‘ hence faxlure xs seen as remedlable. As the chld's knowled&e

»

of the approprsate use of strategies increases through 1n:tructlon, r/he

develops an increasing sense of competence and more mastery attemptl

o :'"

motivation.
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In tho.following Chapter, the rationale far the f}eaent sfﬁdy; and

_____ the foseafchiquehtions'to be addressed, is presented.

)
e

o 4:.‘

Y “ ‘
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B ~+IV. THE PRESENT STUDY /
v . c ‘ . N VAN ;

o T

A. Ratxonale for the Present Study , ) -'; : | ’ ) ‘.A
"~ 'The preceede\\\EQ}ew has sho#n that few studxes have xnvestxgated
the relatxonshxp betweef'lntrxnsxc motxvatxon and learnxng The’ brxmary
purpose of the' present xnvestxgatxon'xs to examxne the effect of
r‘intrxns;cvmotxvatxon'en.s{rategyllearnxng in children. The lamxted" ' S

literature indicates that poor'school achievers are mdre1§xtrinsically

motivated ‘then their averegevéEerving peers. However, the question

N

‘remains. whether'motivationel erientation.differentially influences

learning . effxcxency on a task whxch dqgs not 1nvolve reading. The
Ao i

Iearning ‘task used in the present xnvestxgatxon is based the Hypothes»s

Performance on thxs strategy learnxng task may. in addxtxon to

Testxng theory of Levine (1975)

motxvatxon, be xnfluenced by the dbxlxty to plan The strategic

\

E deficiencies shown by poor achxeversfwnen dealing with problem solving

‘tasks, may reflect poor planning. A secondary purpbse'of:this~

investigatren {s'te examine the:effeet of pianning;on streteéy‘learningl
| There rs'evidence that average and below average reading achiebers
use dxfferent readxng strategxes It would be interest}ng;to estabiish ?
if the general 1earn1ng strat@es whxch are manxfested by the two

——

readxng groups, are in any way related to dxfferent readxng strategnes.

.However, the relatxonshxp between 1earn1ng strategxes and readxng

. attaxnment would need to be establxshed initially . A third pbrpose of

thxs study therefore is to examine’ “the relatxonshxp between learnxng

strategxes and readxng attaxnment.

_
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B. Specific Résearch'QuesEions

.Section I
_ Limited reseérch_indicifgs that‘poor sého§1 achievers are ﬁore
;;L;insically mdtiy#gid than’qo;m;L:;cﬁaol achievers (Baarstad 1979;
: e ,

Lincon & Chazan 1979, Das et al., 1984). The- present research is
'qdelxgned to answer the question: Are poor readers more extrxnsxcally
'motzvated than good readers’ There is evidence to Lnd;cate that average
and beiow aver;ge acherers.tn readxﬁg comérehen51on, used dxfferent
j’x'eadxng strategies (W1lson 1979, Paris and Myers 19815 Eor the.average
rireaders studied, hxerarch1c31 classxfxcatxon tasks .are predxctxve of
pérformance on a readxng comprehénsxon>test (Gillet and Rxchards‘1979)

/ | In thxs anestxgatxon another set of questxons will examine
" whether the strategies shown by the poor and average readxng achxevers
.on a non-readxné learﬂxng task, are»pred;ctxve pf,rgadzng attaxnment.

That is; are focusing, dimension'cheéking and,hypotﬂesist;hecking
" related to performance ‘on a readxng attaxnment t’.est'7 Do motivation
orientation, strategxes and plannxng predxct readxng attaxnment’

B N

' Section 2. —

.. There is evﬂdescé th;t}intrin;ically anA extrinsically mot?vated
’ihqividuaL;‘set different goals and r;séond différentiy to rewards (see
"~ the r?vie; in Chapter 3); The goal of;the’forper is to dgrivé.
séfisfac?ion from the behéQipr'itselg; and the introducti;n of an
therngl reward ténds'to ﬁnderming'this inirinsic.intefest. For_
ﬂextefnally mbfivatedﬂindividualf, however;,satisfdcfion fs:derived from

the attainment. of the external reward, which is the;gdai of the
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behavior. Motivation orientation thén, would appear to influence goal

directed behavior. It is of inthrest in the present investigation to
examine the influence of motivation oriedtationron planning as .
i 7

conceptualxzed by Das et. al. (1979).

The second set of questions asks what is the interaction between

‘motivation, and reading level, and planning?

1

Section 3 ‘

Thg;; #s some evidence to,indicate'intrinsicatiylmétivated
individuals Sre mor; efficient learners.then those who are extriniically
motivated (Haywood and Wachs 1966), and those who are motivated by
external reward use different problem solvxngnstrategxes than those not
so motivated (Condry and Chambers 1478, Haer and Stallxngs 1972)

However, studies whxch examine the effect of intrinsic motxvatxon on
learning, have not been extensive.

| ,Studies have shown that below averaéé achievers are deficient in
the selectiqn”and use of st:ategieg on é'probiem solving tasks,‘whon
compgred to gheit aferage achieving peets (Halt 1979, Torgesen 19795.
gu;h déé;ciencies may,'iﬁ pa;t,:be due to an inability_to form a plan.
However, few studies havé‘investigated this executive function in a

) . ‘ )

group of low achieving children (Das‘& Snart, 1982).

The third set of questions deals with the effects and interactions}
of motivation (1ntr1nsxc extrxnsxc), plannxng (good and poor, planners) . |
'and read;ng level (poor, and average) on strategy learnxng The
following: questxons are asked: Hhat is" the relatxonshxp between reading
level and strategy learnxng’ What is the relatzonsh;p between motxvatxo;

-

and strategy learnxng’ What 1s the relatxonshxp between plann;ng and
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strategy learning?

C. Method

Subjects

)

The aubjectn were 106 grade 5 students enrolled ln The Edmonton
Publxc School System. The subjects consx:ted of 43 poor reagers and 63
s average and above average readers The former's reading attgxnment was
. at or below the 30th percentle on a system wxde test of reéﬂxng
comprehensxon attaxnment, whxle the latter s reading attaxnment was at
“or above‘the 50th percentxle on ‘the same test. The poor readers recexved‘
r_addxtxonal assxstance xn readxng in c resource room. All chxldren had -
IQ's net more than 1 standard devxatxon below the mean on the Canadxan
Cognitive Abxlltles Test Chxldren who had severe sensory, emqt;onal or
behaviofal problems, and chxldren for whom Engllsh was a secbnd languege
were excluded Teacher opinion was sought to confxrm the approprxateness
of each: uubjects placement. Children whose placement was ambxgxcus, were
excluded from the study Table 1 shows the means and standard devxatxons
A

on theaxnxtlal selectxon varlables. From Table 1 it can be seen that '

-there was a sxgnxfxcant difference between the two readxng groups not

5

1 only in reading but also'in lntelligence - poorer readers had lower 1Qs.

- There was no significant difference'betweem the groups. in chronological

. a‘s'e. , .. .
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Table 1

Means (ahd‘Sténdérd Deviations) for Age, Verbal IQ,
Non-Verbal IQ.ahd Reading Scores, for Poor and Good Readers

- - Poor. . © Good .
C ., - Readers o - Readers '

oA, . & 9,813 . 9.8747.
o S (o.s78) L (0.503)
VIQ . ,‘ , 101.558 114.873 _
o - (8.238) . = (9.560)
WwIQ. - © 96.651
e (8.269)
_EPSB4 . . - . . .1B,535 ~64.635 "
R ¢ - C T(13.539)

108.698
o(11.659)

A
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Toot Battery . ' : .

Tho followzng is a description of the kxnd: of tﬁeyuoasures used

" A-Scale of Intrinsic versus Extrinsic Orientation in fho Classroom

This scale was developed by Susan Harter(1981)‘to measure

{

nothltxonnl orxont.txon in tho classroom. The fxnal version of the
i scale conlxsts of five subscales whxch measure curxosxty. mastery,

challenge, Judgement, and crxterxa for success. The fxrst thtee are

motxvatxonal and the last two are xnformatxonal components of the stale.

There are 30 items in all, 6 per subscale. Nxthxn each subscale 3 of the

1tons begin thh an xntrxnsxcworxenﬁatxon and 3 thh ar extrxnsxc

EER -~

orxontutxon. Thore are two’ conltraxntt'X&ﬁh re;gect Eo item oa?er. : .

CR

orxontatxon. and the other an kmgxxhszc orzeﬂtkt;on, and xs requxred to .,

*x

choose between them. Having wt? i‘thOxte, the chxld xskasked to

“indicate whether the‘otatemed; ;ﬁ« }' sorb of - true of
. , oy :
him/her. This format has thel

- the ro:poplo”'false,' the,?‘ﬁ
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negative correi:tion between the children's Social Desirability Scale
(Crandall et al., 1965) and three of the scales subtests (but does not
specify uhicﬁ ones), indicating a slight tendency for socially dosiraolc
responses. to be correlated thh an extrinsic orientation.

| Standardization data were obtained from 3,000 American Thildren
from ;radcs 3 to 9, tested in six samples. In each saop}e, the
socio-economic leve{ ranged f;om‘}ower-m}ddle to upper-middle claass.
There‘wefo;approxiﬁotely the same number of children at each grade
level, ano thefsex distribution was about equal. The final version of

the scale descrxbed abov‘ was. group administered to the sixth samp@b?ﬂ

'

i.e., 120 chxldren in grades 3 to 6 in Colorado.

Factor analysis was performed on the data from 761, 3rd *a_
K 4 N

A

grader: from New York and 793, 3rd to 9th graders from Caleornxa Both
1

orthogonal and obﬁ#que rotatxons were used, and ?evealed the same basic
factor stfuctu;;.‘The_ELVe factors emerged with low cross-loadings in®
both sample groups. Higher ordor factoring among the subscales revealed
 that two factoro best described’tho subscale pattern, curiosity, mastery
"and’challenge defined one factor which was calied 'motivation;'
judgeoentland criterf; oéfineo the secon&’faotor called"inforﬁation'.

| Tho oeans are oround 2.5 and the standard deviation is less than
.1 00 for each &tvm, indicating that the subjects are using the full
scoring range. .

'The.reliability of each subscale was oacertained using the Kuder.
Riché:dsohucoeéfic;enf of internal<consistoncy. Coefficients for the
‘;five suoscaies‘ranged'grom .54:to .84. Test-retest reliabiiity data wvere

: J

obtained Yon threeAsampleo after 5, 9 and 12 months. These values ranged
" . ! - : . . g N . >

froh .48 to .76.
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“‘results with respect t?

‘e

"readers." Ihe;xdentxfxcatxon}was b

¢

-

J-Uv

Firstly, the factor analysxs d cribed. above 1nd1cates fxve dxstxnct

. \ f

factors correlpondxng to the fxve aubscales, and hlgher order factorxngw-bn .

- s

.reveall two dzstxnct Eactors. Secondly, dxscrrmxnant analysxs between

‘orxentatxon, one promotxng 1ntrxn51c values, the other more - tradxtxonal

values,'revealed statxstxcally 51gn1f1cant dxfferences on all fxve

'-subscales. Thxrdly, the predlctxve valxdlty of the preference for

challenge subscale was establxshed usxng a behavxoral task Chxldren
were asked to choose anagrams of 3 4 5, an 6 letters representlng

four dlfflculty levels. The’ correlatlon between thxs subscale and the

- - .. »

“mean ﬁpmber of letters in the chosen anagrams was 72 (Hartér, 198L)

”Finallyg"tho\cfnstruct valxdlty of the scale has been 1nvest1gated us1ng

P

' Harter s conceptual model. It was predxcted thsg the hxgher one s
’percexved competence, the more 1ntr1n51c one's" motlvatxon. The data'

'7areveal that percexved competence is. related to challenge’( 57)

Y

flrst three factors comprxse the motivation Subscale and ‘the last two

ffactors, the 1nformatxon subscale. Percexved competence would therefore

- I
“

Aappear to be more closely related to mot:vatmon than lnformatxon.p

* °

A study by Das et.al. (1985) sought to examxne whether 51m11ar

v

e sc le structure would be found in a sample '

‘of Canadlan elementary sch_'l chx?dr,
ST e

from grades 4 to 7, from 20 e

. The subJects were 334 chxldren

‘

'mentary schools in Edmonton s Catholxc

School System. Sub;ects compr;se two.groopgz 17lrch1ldren whovwere o

.

xdentxfxed aa "dxsabled readerd*—an 'léj_who Qere'identifled'aS'"normal
ed on the-School Systemfsf?Screening

The valldity of*theAscale has been lnvestigated?ln7several'waYs.;l"

2

By curxosxty ¢ 33), mastery ( 54) Judgement ( 03)\and crxterxa (. 26). The _

.‘l-two groups of chxldren attendxng two, schools of dszetzng phxlosophlcalihn.,_m

LI



'

"

2

J,of chxldren thh Learnlng Drsabllxtles." The mean level of readxng

A

”retardatxon in the learnxng dxsabxlxtres group was 2 years belon that of

b"‘the normal readers. All chxldren had IQ -8 greater than 80 The chxldren"

;the approprrate answer._

’

' were fndlvxdually admznxstered the Harter'scale'by one.ofuseveral

.
Lok

examxners, all of whom had prev;ous experlence worklng Wlth elementary:

‘.school chxldren ~In. order to allev;ate possxble confoundxng effects "

Vproduced by dlfferences xn readlng ability,. the examxner read each ltem

3

‘ialoud whxle the child followed along in hls/heg own. booklet. markxng

,___’,’-—

P :
Factor analysxs performed on the data lndxcated that no clear five

”factor solutlon emerged An exam1natlon of the 1nd1vxdua1 ltems maklng
Cup’ each subscale revealed that challenge 3, ?urxosxty 5 and 6, and

fmastery 5, were rarely marked for thexr respectxve factors. In addxtxon,

A

alpha relxabxlltxes were calculated for each of the 5 subscales. and the

e TN -

‘two higher Order components, for the two readxng groups separately

*'These revealed that the coeffieients'were the.louest for the curxoexty

soalej(.266 for the reading.disabled=group and;,627 for the‘ndrmal :

- readers.) The alpha coeffieients calculated on the two-higher order e

¥

fcomponents (motxvatxon and lﬁformatxon) reVealed rellabxlltxes of: 791 v

‘v‘and . 759 respecgavely 5or the dlsabled readers, and 816 and 837

I IENON ‘f Yy ¢

respectxvely for tpe pormal readers: In short then, whxle thé hlgher ',u‘

i order comperqts of motxvatxon and lnformagxon emerged as stable for bhe.g.

two readrng samples, the five subscales dxd not show the same stabllrty.
.'»«f rE ' ,,,///' .
The abbve sdale has been chosen aa a measure of

"”1ntr1nszc-ex%r1ns1c %%txvatron for use in:. the pre:ent study It can be

consxdered to represent the fxrst systematxc attempt to examzne

Sy .o
v ] K- 3 -

"rntrxnsxc motxvatxon in a queltxonnaxre as opposed to an experxmental

.

R ¢ : - . RV



i g

i
1
|
Rk

_ itself, are found in Appendix 1.""&1E!F\~'

. below. The-tasks orxgxnated in the f;eld of neuropsychohogy,tand ‘have

¢ . . S N KNS - . ,
. . i

format. It appea;s to have relxabxlzty especxally when conSLdered as

: comprxsxng the two compohents (motivation and 1nformatxon) as opposed to s

fiVe subscales (challenge. curiosity, master, Judgement and crrterxa) *‘f‘\'
N e LN
Because of the greater relxab;lxty of the components, they are used : in'
¢ - o . K . B ’J“';‘.:
the present anestxgatxon The motxvatxon-rersed measure is used in’ etlf&ikt

-\

thxs study., oo ,‘i o ' . e o N
The instructions for administer{ng the‘scale,,and!the scale
LR DA

Planning‘Taeks ‘

Two plannxng tasks were used in this study and are described . = - s

been used by Das m hxs assocxates to measure the plannmg process

ec"

‘_ w;thxn his model of hpman 1nformat10n processing.. (Ashman & Das, 1980 ' Ai_;g%
Das & Hawkeye, 1980 Das et al.; 1980) B - -
- N q.. 5 '

. 1) stual Search

Thxs task consxsts of 12 overhead transparencxes e%Fh contaxnxng
s

48 shapes, or letters or numbers. In the mxddle of the transparency a

Bl

copy of the target is enclosed by a cxrcle. Four transparenc;es conta1n .

S a number as a target and__B pxcture stzmull (number-pxcture) Eour

~

transparenC1es have a- number as a target and 48 letter strmulx

i

(number—letter) and the fxnal set of four transparencxes have 3 letter

o »

' as a target and 48 letters as stxmulx (letter°letter) The fxrst set&of

transparencxesgare the easxest to search since the dxscr;mxnatxons are

obv;ous, while the thxrd set of transparencxes are the most dxffxcult to
search sxnce the dxscrxuinat'ons are less obv;ous. The second sef of

. : 41"_-*;"’
! o .~ o P :
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transparencxes ire of'xntermedxate dxffxculty The subject is requxred

to poznt to one df the 48 st1mu11 whxch match the c;rcled target Each

transparency 15 Vlﬂwed through an apparatus whxch hae teo txmere. The h;*'
subJect starts a trial by pressxng a sthch whxch 1xghts thc . (f
L R B

transparency, whxle s/he searches for the appropr;ate target from ‘qeng

the 48 stxmulx. A& spon as the target is detected the subJect removes

3
Q

hxe/her fxng@r from the swztch, whxch termxnates the txmer measurxng

‘1 . search txme, and touches Qhe target on the screen whxch records the txme

-~ 3

N

taken to move from the sthoh to the target, or reactxon t1me.i

& ! 0 .
Therefore, two measures are obtamned for each transparency, i1.e., search

y .

txme-and reactxon t1 The total txme and a mean for the twelve trxals

b

are obtaxned, as well as the total txme for each of the three sets of

transparencxes. A descr;ptLOn of the procedure n dxagrams of the
ar

R

apparatus are foung];n Appendxx_Z. ,"

Q) Trarl Makxng ‘I,ﬁ hbf..f’ g ~w.,:~_',;fiva ‘, — :;‘“_ f.A'j
', This task has two levels, prxmary and xntermedzate, both of whxch o

"'consxst of thVp%aﬁs A and B. At the prxmary level, Part A conststs of a

r.

Ta

{_‘mB%rs rangxng from 1- 15 whxle 1n Part B the,numbers range
1 r . -

from 1 to 23 At the 1ntermed1ate 1evel Part A consxsts of 3 sequence

- of numbers 1 23 andfPart B, conszsts of alternattng numberl and 1etters.
e, g., 1 A, 2 B etdwﬁgﬁe pr;mary level is. used wx;h young chxldren, and
»
the 1ntermedxate‘leve1 ;s.used with older chxldren Only the prxmary

level uas used in thievetudy. A description of the procedure’ andra

' samp}e‘of the‘task“are'found ithpaenei;'Ziuf
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B Problom Solv:ng Task o o 4 | .‘, .4 . B

" .ﬂ ' The problem solvxng task used in thxs study w1ll now be descrxbed.

. <

It involves hypothesx: testing and is based on the work of Gholson,v.

Levino, and ?hillipl’(1972). This task was chosen because lt.met the
. : " B ' , "y . v :

W _folloﬁing criteria: "
e (l):it_io well founded in theory;
© ' (2) there are ‘developmental data oieociated.ﬁith'it,. ‘ S

(3) it . is not confounded witn readlng,
(4) it permxts learnxng to oCCur ‘in a short perxod of tlme,

(5& it lhows-clearly'differentxated strategxes,

v e ——
(6) it is relatxvely 1nterestxng to learn. - 2 , :

.
f

"As can be seen from the lxteratute on nﬁpothesxs testlng, there

7 B
oxxsts a unique problem when these procedures ;%e applxed to chxldren.
£ : LY

;That is, young chxldren often show posxtxon preference and posﬁgxon

alternatxon. Most of the early studxes on hy othesxs testxng wzth
chxldron ‘did not consider thxs, i.e., posxt;on (left/rxght) was

. ¢ .

K &Gnerally one of the four dxmensxons used (e. g Ingalls & Dxckerson,

R ‘1969) This problem was elzmxnated by. constructlng chlldren s probes

IS

whlch followed a 3 1 pattern as opposed to ‘the usual 2 2. or 4:0 pattern

u:ed thh ‘adults (Gholson, 1980) The present task reflects thxs

R 'mod;fxcatlon. - o ' e ?;yjfg.
Stimulus Hatorials,

L . s ) o R

* ‘ ¢ vaalued four dxmensxonal fxgures, which conform to the
rostrxctxons recqmmended by Lev;ne (1962), axipused in this study (see o
Appondxx 4) Exght dxfferent stxmulus paxrs areﬂposslble, whxoh are 'z

groupod xnto ‘two dxfforont sets of four pairs. In eachrset each level
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,of every dxmensxon occurs thce thh each level of every other
Y '

i4

deflne the solutxon to, that problem.

' The stlmull dxffer along the dxmensxons of letter, colour. size,

and llne posltxon (See Appendlx 4), and are drawn 2 xnches apart

-~

' plaxn 6x4" cards. The large Letter is 1 inch in hexght and’ the smpl

letter 1/2 1nch in hexgﬁt. Dxfferent problems use dlfferent paxrs of
letters and colours. "These are 1ndxcated in Appendxx ﬁ -

K

Pretraining N

In order.to familiarize subjects with the demande of tbentask; a

"pretraining se&sion preceeds the main experiment The procedure was ..

adapted from-a method by Phxllrps (1976) and Phxlllps and Levxne (19757

for teachxng children to Voluntarlly generate verbal statementl about.
L]

thexr hypothesxs on each trral The child is asked to state hxn/her

"best bet" as to the :olutxon on each trxal before pointing to the“’

4 choxce on the card..Feedback is given immediately after the’ chxld has s

1nd1cated hls/ber choice response. and the carg remains in view for 5

—

seconds after feedback By the fxfth and final pretraxnxng problem, the

"best best" oro;ntrotact,
"problemsyeac of @2 trr

ngen voluntarzly There were 5 p?etrarnxng

v ,,l

) h The~type ‘of feedback,used‘;n.thrs\,

/%jg : ‘ : v A : - . ) E <
study was verbg? dxrecty; r&:l-directional.‘Ihis‘procedureﬁﬁf_
' . ~ - - e e ' ' : 5 " N ‘
;1nvolved.the experxuenter sayxng, correet the'aﬁswer is-in this

‘ P - : . )

‘lpxcture I 11 "wrong, the ansder is zn thls pxctpre‘. Th‘s type ot

4 -

feedback was preVrously used by Tumblxn and Gholson (1982) ’ “'; T e

foodit
3 : ey

B 'l_:. . ”.
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In the fxrst tratnxng problem, when the subJect is- presented with

' _the’ ftrpt paxr of stxmull. the eight hypotheses are descrxbed by the
';experxmsnter, and posslble responses on each trial. Twelve trlals':re L.
. ¢
. then presented to the subject, who is- traxned offer hxs/her "best best"

as descrzbed above. If the subJect does not respond correctly, the
problem is‘represented and the-subJect is' told to try the;relevcnt
- dxmensxon, e.g., "colour. If the problem is not correctly solved the
’second txme, the correct answer is stated by the experxmenter. Thxs
_" 'procedure 18 used throughout ‘the pretraxnxng sessions. The second
'f'pretraxnxng problem‘xs sxmxlar to the first, except that another

relevant dlmensxon is used (see Appendlx 4 for detaxls} . 4[/

§) Experxmental Problems‘V ' "' - : - ’!' o

]

o

R Each subject r’feives a ser:es of nine, 12 trxal problems,/whxch
conform to Lev;ne s (1982) criterion of, orthogonallty For xnternally
A
orthogonal; stimuli,*the‘solution can be determined from the third ‘)
' o i . - I
_feedback trxal which is alwaysﬁnegativea In this'study,’three different

combxnatxons of posxtxve (+) -and’ negatlve feedback ( ) were used on the: .o
r o . \
lnxtxal three trial sequence (++:§ f--'~-+-) as used b} Barr;nger and '

lson (1982) After the third feedback trxal feedback .is determined

i v

uy the logxcal solutxon to each problem. The

. .,

T o A o 43 PR ’ i ¢

. "The presentnfhvestxgat1on uses nxneg 12 trxal problems There wer

A

L fthrgevprohlehs for eeth,df thefthree feedback'seﬁuences‘used. The

£ : . e T O

& [ R A e
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4
’

problems were randomly assigned to one‘of the feedback sequences. The

probldﬁs were randomly presented to each subject.
".‘ob L
eﬂ .in the pretraxn1~g problems, the child was requxred to state

.
!

hxa/her choxce, and, then poxnt to that choxce on the stxmulua card.
Feedback was gLVen 1mmedxately after ‘the, choxce was 1ndlcated and the

eard remazned in view for 5 seconds. A crltbrxon of five: consqcut1Ve
< i"

correct responses was used to indicate that 8 problem was solved. In

: addition, after each problem. the Chlld was asked to verbalxze nht*

solution to the problém. At the‘end'of the nine probfems. the chlld\za

‘asked to indicate how ¢he‘solutlons were reached. Thls“ﬁas-fo provide,
conflrmatory eQidence of the type of :trategies»used“
The specxfxc strategxes used by each subject durlng the introtact

‘are determined in a manner indicated by Levxne'(1975, 1966. 1963) a

Gholson (1980) (see Appendix 4). These Wlll then be lnvestlgated yn

accordance with the research questlons of the present lnvestlga lon.'

i

The Gates—Hachnltxe Readxng Tests

)

Thxs readxng test was chosen for the’ current 1nvest1gatxon because
'.it met the followxng criteria: , ' B l -

(1) it provxdes a measure.of readxng comprehensxon

-(2)5it has Canadian norms
_(3) itican be administered in a graup R R e

ST . . P ) . ) ) .. *
(4) it is not routinely used in the school system.
This is a norm referenoed‘group or individually administered test

deeigneo_lo provide a measure of school achievement in reading

lnvocabulary/ﬁna\reading comp:ehension.
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The test was ltandardlzed on 46 000 chxldren throughout the ten

ty

Provznces ‘and the, Yukon. The samplxng desxgn was based on populstxon and .

* ¢

schood enrollment fxgures publxshed by. Stattstxcs Canada. The sample»was

drawn 0 that each province was proport:onally represented on the ba313 k

-

“of its total school enrollment. Each provxnce was: stratxfxed accordlng

-

to the populatxon of clty and rural areas,_and type of school board.
-Proportxons of students were then tested in schools from boards, whxch
had been randomly selected w1thxn the deFxned strata |

The test consxsts of two shbtests vocabulary .and comprehensxon.“
.snd four types of scores are obtaxneﬁ’for each; percentlle ranks;:

.T-scores. stanines, grade equivaIents,'and extended scale scpresr
‘ : . l Y B .-
Percénti-les are used in-this investigation. |

" The comprehension subtest, which is of interest'here}:consists of
.8 short passage of. Canadxan or 1nternatlona1 materxal The student‘is

requxred to read the passage and answer lxteral or 1nferentla1 questlons

Nt

about 1ts content. There are four possxble anéa%ts, one of which . the

" students chooses._There are approxxmately ‘40 such passages at each_grade,

1QV01. ; S S {

-

The reliability coefficients of the'subtest range fron .85 to .92.
Thxs test on the whole, appears Q%be well standardxzed and it's.

. P
,accordlng to the standardligd rocedure indicated in the manual..

5 o ' :

: ' . I : \i
Procedure =~ - .. . e ‘

Pernission'to'enter the‘EdmontonuPublic:chﬁ%?Qiystem to obtain
subjects-to.condﬁct thxs xnvestxgatxon was made throu h the Cooperatxve

Activities Program; Faculty of Educatxon at "the Unxversxty of Alberta.



Permx:sxon was rhon obtrxned from th; ;rxnC1pals of the ichools prov:dod'
‘by the Schbol Board to conduct thxs research thhxn their lchools. The
1n1txal xdenhxfxcatxon -and selectxon of subjects was then conducted xn.
the manner outlxned Havxng xdentrfxed subJects ‘as potentxal

'partxcxpants. parental permxss;on was then sought.
i ’ ' T e
To ensure agaxnst experxmenter bias when presentxng the
i . .
experamental task t@ the sqlected subjects. the ordor of presentatxon of

the various measures (the motxvatxon scale, the plannxng tasks and the

problem solving tasky,wag randomized. The‘readlpg comprehension subtestl~
»of‘the.Gates Machqitie was ~administered on a group bas@s.‘after'the

individual testing was completed; in each school.
In the following Chapter, the results of .this investigation are -’

_presented.
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V. RESULTS
‘The results of this study, are presented in three sections. The
first section examines the motivation qrientation and planning ebility_'

of good and poor readers; the strategy skills of good and pqor readers,

and the predxctxon of readxng comprehensxve usxng motxvatxon and

*cognxtxve variables. The second sect;on examxnes the plannxng abxlxty

lnd strate;y skxlls of xntrxnsxcally and extrxnsxcally motxvated

-chxld?en, while the thxsd sectxon examxnes the strategy skills of good

SECTION 1 = ° | | ‘ o

_* The Performance of Good and Poor Readers— o

(1) Good'a _39 Poor ReadeLJ and Motxvatxon

In Table 2 the cortelatxons for the motxvatxon components are -

presented. The correlatxon between the original Harter mbtxyatxon

- component and the revised motivation component of Das et. al. (1985), is
‘high (r=.935) indicit{ng a high degree of compatability between the two
'nea:ufe: for this'saﬁple. In the‘preseﬁt study,‘the-reviSed motivation

'f onponent xl used because as was xndxcated in the preVLous Chapter,

thxs was rersed on a :ample of chxldren sxmxlar to those used here The

"components, ie., motxvatxon and 1nformatxon, -as Opposed to the fxve

/,

'sublcalel ie., challenge, curxoxxty, mastery, qrxterla and Judgement,

.are used here. The component:, as opposed to the subscales, were found

to be more relxable with a sample of Canadxan chxldren (Das et. al.,

65~ =
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Table 2

'Correlatxons for the Mot1vat10n Components fo: the 106
Subjects 5

s -  Motivation oL Information
o - ‘ (Revised) ' : ‘
Motivation . .06.935 . ©0.389
5 | . B< 0017 % P< .001
Motivation L ' S L o 6.345
(Revised) R . P< .001
_ _ . N o
Table 3

"‘Means and (Standard Dev1at10ns) for the Mot1vatmon'
Components for Poor and Good Readers .

- - Motivation = . Inforﬁatioh'
" Poor ' 2.853 S - 2,054
Readers L - (0.573) o - .. (0.522)
Good: | 3.224 0 " 2.488
Readers . . (0.402) o - - (0,440)

rs
x



~

. ot. al. 1985).

: ‘ ' L - g gmn éﬁg

1985). SR Ty
‘ Pron Teble 2, xt can be eeen that the correlatxon betweenbthe
motivation and’ 1n£ormatzon conponents is low (r- '345) supporting the o
contention that‘dxfferent‘aspeote of motivation.are measured,(Harter. v
1981; Das e}r;ai.. 1983)1,_‘ S | - A( . | . @y;
| In Tabl: 3‘the meane end etondard deviation for both o;Eponents‘
(xe.. mot;vgtxon and xnformetxon) Eor good and poor readers ere

preeented' The - teete”fof xndependent samples reveal that ‘there is a

':exgnxfxcnnt dxfference between good and poor readers for both the

\mot:vatxon conponent (t'3 93 df-loa p<. 00) and the information’
component (t-4 62, d£'104 p<.00). In each.‘nstance, good readers are .. v

exgnxfxcaztly more 1ntr1nexcally motxvated than poor readers.\This :

Y

‘fxndxn; is consxetent with the results of previous etudxes (e B> Daeez

, Hultxple Regresexon Analyses were carrzed ‘out go determzne the -
reletxve contrxbutxon of motxvatxonal varxables (motxvetxon and ';?'
xnformatxon) and cognxtxve var1b1es (plannxng, strateg;ee ano number of
probleme eolved) to readxng competence. The crxterxon varxable was the
score on Gatee thxnxte Reedxng Conprehensxon Test Stepwxse mu1t1p1e'
regreeexon on data for the total sample showed that motxvatxon
'contrxbuted to 13% of the variance, followed.by xnfornaoxon whxch
;xncreaeed the pred;ctxve value to 19A. The F for both of theSe was
\sxgnxfxcant at. the p<. 001 level. No other predxctor varxable reached ohe-

E 05 level of’ :xgnxfxcance to be 1nc1uded xn the equatxon. These results~

'ero in part, conexetent thh those prev;ously obtaxned (Das & Hurphy,

—

' 11986) As before, takxng good and poor readers together,,motxvatxon was

found to predict readxng oomprehens;on. However, thxs txme,-@he"g"

. .
TR RV . | - . . L N ' ! IO IS SN
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cogn?tive tests did not pred}ct reading compreheneion, perhaps because

only two cognitive testl were used ‘both of whxch measured plannxn;.

L e ¥

e

. . R '~‘u,

¢

£2) Good and Poor Readers, and Planhing

‘In Table & the intercorrelations for each of the planning
variables are presented; The rehults indicate that visual search

(letter—letter) correlates sxgnxfxcantly thh all other planning

variables i.e, traxlmakxng (a). (b).,(ab). visugl Search (total),;’ visual

v

search (number pxcture), and vxsual ‘search (number-letter)

The composite plannxng varxables (trail making (ab) and visual

£y
3

search (total) correlate sxgnxfxcantly with each other. Although the

correlatxon betweén trazl makxng (ab) and visual search (total) is

-sxgnxfxcant (pt 002) xt 1s ﬁaxrly low C. 28), suggeltxng that dxfferent

)

asPects o& planning are bexng measured A correlation of .28 fs 1ower

than what. has been found to date For example, both Ashm" (1980) and
Heemsbergen (1980) found a correlatxon of .5 between Vx’ual search
(tetal) and trail makxng (ab)

‘In thxs study;,each of the two planning tasks, visual search and

"~ trail makxng (ab) wxll be analyzed separately in relation to readxng.

The means and standard deratxons for the plannxng tasks sare presented

&

.in Table 5 On each of the three varxables. trail makxng (ab), vigual

searcﬁ (total)tand.V1sual search (letter-letter) good reader: had

LI

faster plannxng txmes than poor readers.»hbwever, t-tests for gﬂ=

,exndependent samples reveal that 1t 13 on;y on traxl makxng (ab), that~

there is a: sxgnxflcant dxfference between good and poor reader: (t=2. 85

d£ 104, p< 026) That 1:, on thx: measure, good reader: are better

lanners than poor readern.": i
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N TRERY A OP o
. Méans and (Standard Devxat1og£/ pr q&a1!~Mdk1ng(A%)“ VIsual
.. Search (total) and Visual Se chﬁ letter letter) for Poor.
‘and Good Readers.'~ S , S

e

i

.. e
. . e
¢ ( ¢

R I — — - —r—
N E B R

R R T Poor. ' S Good

e '1_f‘~ﬂ,f e g ;r gﬁgadgLs’/ o _ .Readers -
“rrail-making © 43.151‘l 43661
e T 0T - (9.580) -
Vlsual Search AN 1‘,‘"[_ 2.161 ' o AJ:981

Ca N "(1'$8) BRI (0..510)

L ERRNE T . v e

R R A O - I S 27841 -

) (letteﬁ letter) S (1 25) : ©ooo(1.08)

LA Lo , _ﬁgv,’?P_‘ v oo ;

. %

" Table 6 .\";o'.”

PP G
vi'

) The Mean/Number of Problems Solved}(and Standard Dev1atlons)
". for Poor and Good Reade}% ‘ i) . . :

o I "-., . ?-,4 o -3 AP

e

Pbp?fReaderénlf
T R
! SR P 30 X

(1.28)°
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3) Good - and Pbor Readersl and Number of Problems Solved SN
In Table 6 the mean number of problems solved for each readlng
’.'group 18 presented A t test for xndependent samples revealed that there

was no sxgnxfxcant dlfferent betwaen the two groups (t-l 46 df-104

p< 167) Thatﬁxs, good readers did not solve sxgnxfxcantly more problems -
z’than poor readers. Slnce the lé :'of good”and poor readers are at least-
‘f:fthhxn the averag; angev(see Table l)q;ross dxfferences (l.e., humber

'iof problems solved) were not xpected, and are. not found'for the two ©

n‘ﬁvrgroups. In addxtxop, task dszxcult!ﬁuas not a2 factor, since LeVLne

| (1975) constructed the hy;othesxs testxng task to reflect prxmarxly

strategxc behev:or, rather than solutnon attaxnmenr Hore subtle

‘ v SR
'lndxvldual dxfferences, 1.e.. strategy use, were also examxned in thLS
‘ _ : : o e .
js,tudy-.' o

RS . : A e )

S_l ood and Poor,Reggers and Thexr Strate&x Use "
- 3
In Table 7 the 1nt3rc0rre1atlons for the strategxes and

e processzng erﬂers are presented Here, 1t is seen that the correlatlons
' : r _

i -

A’are low and not sxgnxfxcant, cohfxrmxng that dxfferent aspects oE ‘ «H.

‘*‘lem solvxng are. bexng measured %y these two sets of varxables.‘

The processzng error %grxables unlxke the strategxes farded te,“

N

'~.‘correlate sxgnxfxcantly thh r;adxng, motlvatxon, or plannlng hence they

tare not consudered in rther analyses. The data ﬁrom Table 8 (see“

..'Appendxx 5) show the raﬂge of processﬁhg gégors Eor the total sample.

‘_Fron thxs %able it can be seen that the sybjects made processlng errors

-

over a uxde range of probleﬁs, hence, the fa re oE the process;ng

o P e
. st

errors to oorrelate sxgnmfxcantly wzth the other vafxables, can not be :

-

attrrhuted to a reatrlctxon»xn thexr rsnge.‘l e i»_il . ”zép r ,
S SIS S T

ath
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g

o "'\anelyus u appropuate rather than ANOVA

i ‘l‘o mvutagate whether 3ood reede\u use more. :trategxes than poor

\

‘readen end if their ltrategles are géh?rally dxfferqnt, the mam and
)

"j‘xrrt\erlctxon effects for the two readmg groupl and three sl‘.ratenges were
Bl B % :

"exemned unng l.lmeax: analyses.vSmce this igs a comparatwely new
ﬂ

I ' . ) . Al . : - -
» o o . - % . 73 )
. . .
. . . .

stetutxcel techmque. the general pmcedure for nushg it will'now be- .

delembed bnhfly. (Detexled ducuulom of log-lmear analyses appear
&

; m Knbke & Burke, 1982 Kennedy, 1983,$enbqu, 1977 and Plackett

"”'157’3) AI ltated by Dyﬁxon (1981) , the purp%se\of a log-lmear analysxs

- -

.£or multx dzﬁensﬂal tables, is to obtaxn a descrlptlon pf the

&
c

'relatxonshxp#betwsel\- the fa%s of the ta‘%le, by’ fo‘l-mng mmodel\foe
e y S "T& . \
the dat:a. ‘Ihe analysxs is baseda on fxttmg a log-lmﬁr m&zll& the

ki

"

- cell frequencxes. 1.e\, the loganthm of the expected cell frequency‘us

. wrltten as an addxtxve functzon of .the. maxn ;nd mter,actxon effec.ts

pi,r ‘ N .

Beceu:e the: cells contaxn frequencxes,‘rather than ufean?.log-lmear

1\\ *

- k4 P
- »' The ltepe in employxng log-lxnear analysxs have been detuled byr

]

' Kennedy (1983) These w;ll now lae aescnbed and examples glven from the

i

';preseﬁt study. o : Mf R e Sk

(1) - Ctoss—clauxfy subjects on ;he basx’ of categorxcal varxables For '

example, Readmg gr0up i.e., poor readers (1), goed readers (2)

'Number of, probLens admxmstered to each subJect i e., prqblems 1

to 9 Strategy type, (1.e., the. type each one. of the 9 problems .

n.

*

can be) hypothesu checkmg (1), dxmen,slon checkmg (2) focusmg

). Thu u a 2x3x9 . dmenuonal table. Each_ cell in the table

8 -

' .:contains 'an Oblbfé&d frequency whxch is the pmduct of - these

Foan g

‘cetegoncal vanebles or factors. :
‘ ‘r>‘ LA 9

(@) Specxfy a mmber Sf nodels epproprute to the research' 'so that

a



1t

: R . oot . “"’" ' . ,7“
ﬁifferent' expected cell frequencies can be generated for the -
o table.‘»For example, in Table 9, three models are specified.

L

r

..(3) “ Indxcate which model :ifThe ¥JRebest for the data (i.e., t'he most -

; parsimomous )expl'an o ta’)' . : M*

f’ |

L
Sled T,
4

; ; . ‘o . .
"te.s_ whﬁther a varuble, (or the xnteractxon of varlables) is e
Y .

ugmflcant,'xt alone is remOVed from the model to be tested For
example, in 'l'able 9, 'in the first model,_read.;ng group (G) is
omtted.qAJ‘#‘other vanables. and thelr hxghe& order o

mteractlons“fre lncluded xn the model The auoc‘;atxon- betn’w?fv:j,‘

- e
~~

the \ﬁserved and expected frequencxes is now tested 1f the A

,V dxfferen es between the -observed and expected frequencxes are not
: 4

)
=n§n1fxcan , the test of assocxatxon expressed by the chx/square, -

)

wxll not be sxgmflcant, and the model is saxd t.)o E;t the data.

' Conversely, 1f the dxfferences between the observed and expected

©

ﬁ@* freq.uencles are sxgmfxcant the chz square wxll be ngnfxcant.

; ."--c:‘;oj' The»model tested is saxd not to f}t the data w‘ell Erom whxch .Lt. '

-

’ s_mferred that the omxtbed vanable (or xnteractxon of e g
. ’ . N a
: S : :J R - &8
P vanables) xs xgnfxcan N e \ N
'] . . R . 1

: ‘(4) Follow-up procedures to deter’mxne the dxrect;on of vahable

- ’v > g
dxfferences (e g., groUp). are. .pnd rtakenqqualxtatxvely, by a

'\ ?J

~ visual exanunatxon of the dxffereneee ﬂbetween ‘the. qga e’ltVed end ;
e : 2 =g " S “ﬂ‘
expected frequencx&s/(or ne,udq,als)“ to ;dentlfy trends or petterm

N . 18

in the data. At pruent, there are no steti:txcel techmque.

; c.a.v

s A . - - . 4
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PN ‘aVaxlable, Eor multxdxmensxonal ‘tables, to determine post hoc, the"

l&rength of - theee patterns. Such 1nterpretatrons are made
- o Y
5vsubJe”t1Vely

D

ﬁi.From thxs zeneral descrxptxon of 108‘11n°" ‘“‘1y"" it c‘n be

~the maxn gﬁﬁects of readxng ftoup %é{qutt3ng thxs Vegdable (G&. .and-

D LB “ E ““meﬁ:"l R 5 & W )

x'1ncksdxng all the Other Varxables (at:etegy tyge (S) ‘and problem number

@

‘(P)) andﬁihexr hxgher order 1nteractxons (SxP SxG, PxG, "$xPxG) . the

omxtted). and the xnteractxon of readrng grOup and[,trate;y type (GxS

Goodness of - Fxt test statxstxc for the maxn effects of strategy type (S

3om1tted) are presented Of the three models examxned only that whxﬁh

excludes the main effects for strategy. may adequately explern the ﬁata,

|
(chi square = .640, df=2, p<- 73). Models whxch exclude ‘the marn effdcts
. A |

cof readxng group, (chi- square" 51. 863 df-l p< 000), and_readtng group

by strategy xnteractxon, (chi §quare = 9 651 df= 2 p< 008) do not 2 3
F :

‘ 6the data weTl, 1ndx;atxng that there is a sxgnxfxcant maxn effect for

S

ipatterns (Knoke . & Bu:ke, 1982, Kennedy:,1983)f s

. s . e B \

readxng group,’ and a sxgnxfxcant xnteractxon effect for readxng group by ,

strétegy S - *

The dxrectxon of the’ dxfference is determxned qualxtatxveiy by a
vtsuel examination of the observed and~expected frequencres for specific

A

_The observed and . expected frequehcfes fer readiﬁg group main

jeffects ‘are presented in Table 10 (see Appendrx 5), wh;le those for the

\

;readxng group x strategy type xnteract;on effects are preeented in Table

B (see Appendxx 5) r3 qualxtatxve examxnatxon of Table IOa reveele 3

7

na

\) 7

general pattern in whxch the Obserged frequenczen are greater than the -

expected frequendxee for good rbadere (gronp‘&’bwhxlo the oppoexte is
) J . “‘ 'y . . ) ]
4 } > K ) . T ’ ».

S

'odels ‘were examxned The fxrst teeted for"

o



of Table 11, of the read1ng troup x strategy type 1nteractxon effecte [:

true for poor readers (sroup 1) This indicates that good readers used
»5

etretegxel more frequently than poor readers. A qualxtathe examxnatxon .

i

reveele s general pattern in which the ob“Fved frequencxes ‘are greaﬂer

+

‘zbhen the expected frequencies for good readers (group 2) for thevf‘

o 8o

'dxnenexon checkxng strategy (strategy 2) For _poor readers (groug*k)‘

the observed frequencxes are greatet than the expected frequencxes for

1

- $he hypothl&xs checking strategy (strategy 1) . The results for the»

N4

.focusxng strategy (strategy 3) are less clear. Poor readers ao*hppear to

h“-h_be uexng focusxng etrategy more frequeeEizlﬁﬁeg_gooo readers' HOWever,

" than poor reader: Good readers used the more. effxcxent, dxmensxon -

~ readers ueed the less eff;bxent hypothesxs checkxng strategy, more

the sxgnxfxcance of thxs aslocxatxon is def1Cu1t to determxne
In summary. a vxtual 1nspect10n of the observed and expected'

frequencxes reveeled that good-readers used strategxes more frequently

. .
e

-

. checking strstegy, more Erequent y than poor readers, whereas, poor

frequbntly than good readeta. The relatxonshxp between readzngggggup ahd ‘

the focusxng ﬁigategy is Yess clear \‘be

< Voo . . . : . .

2 - ’ .
. -
$:
K]

. SECTION 2 BT : ~ ..

» Y 0"

) ﬂotivation Orientaton and Pianning

7

The total sample of 106 SUbJGCtS was d1V1ded into three groups

~ based on their pertotmance on the two motxvatxon varxables..Takxng the\

motivation component f;rst, tﬁose who obtaxned scores below the 30th

percent;lo. those who obtaxued scorea ebOVe the. 70th percentxle, and-

[al

thoao who obtexn,d scores betueen the 30(3 and 70th percentxles made up

Voo

A



C 78 s

a . ¥

i 0 N .
<, A

‘; lbe three gfoupso This procedure yielded three groups df cﬁhfdron wWith

>
Al

'dxfftrent motxvation orxentatxon lev,ls~ cxtr;nsxcally motivated (bottom
30%) xntrxns;cally motxvated (top 301) intermediate’ level of

’ mot;vatxOn (mxddle 40%) . An 1dentxca1 dxviaibn was Madé‘for &ho .
1nformatxon\componen€aof the motivation scale. The mean?. standard -

. deviations and number of poor and good rcaders for the thriee lovolm of &

ruontatxon. are found in Tables 12 and 13 (xn Appendxx 5) for tho

.

‘:otzvatxor\ and mformatxon components respectwely. From thue tablu it
.can be seen that poor and good readers are rel;tnvely ev;nly d»strxbuted
;c;oii the three Qrientation groups;thence. rqading-group‘gnd
oriéﬁéétion ieQei arg:ﬁﬁt confounded. ) e 71 ) y;ﬁ& L
Thffrelationship betweén‘hpxéyaﬁionugrigntation (expr{n;xcallgﬁ:f

intrinsically intermediatewlgv§ls), and planning was examined in a
v -

- ‘series of oneway ANOVAS. The first series used trai’l making (ab) as the
" dependent méasdrb' the second series used visual‘search.(total) as the
dependent measure iﬁ?"the third series uses vxsual search

‘(letter-lette?)\xs the dependent megsure-. The motxvatxon and information
C. v
independent measures were,ejamxned sephratelyy4n each series. That is,
” ‘ L ' v ’ . ¢ . .,
six separate oneway ANOVAS were performed to examine the relationship,

. between motivation’ orientation and-planning.- : - v e ot
. R o . . . . . ~.,.\ .

The'éignificantﬁﬁNOVA results are presented in Tables 14 and 15.
These reveal that fbi both the visual search dependent measures, ice.,

visual search (totd) and visual search (Letter-letfér), main effects

EOr”motivation'grqup'wefé found, (p«fﬁOélénd p<.035 respectively).
"+ Tables 16 and 17 show the mean score on the vigual search . e
" variables for each of the three motivation groups. The

B

Student-Newman-Keuls test was_uscd to test; the significance of the
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Table 16

Mean Visual Search {total) Scores and (Standard«Daw1at10ns)
for Children who Obtain Low, Medium or High Motivat1on ‘

Scores. . \ i
‘ Mot1vat1on Scores .
1 , LA
Low ° \ Medium’ I K " High
2.5, : at BRI B A S - 1.8 '
(0. 62) (0.66) = . ~(0.82)

N

" : ’ . . ‘
». - i . . . ) : ’ A '."
.. . 4 . . A“

R Table

Mean Visual Search (letter 1etter) 'Scores and (Standard "
Deviati‘ons) for Children who Obtain Low, Medlum or H:gh

Motivation Scores. o
.
’ ' Motivation Scores | -
S :
Low . | Medlum . High
C 2.4 . , . .
(0 71)
N=32 - .
,'-@—i"“.; i .' r‘ ,
L e |
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The results reveeled that for v;tual eeench A .x%;;nsg;algy
Iotxveted chxldren dxff.red llgnlfxClntly f'-

chxldren and from thoee with an xntermedzo bel,bf~motivation

N\

(ps<. 05). Extrzns:cally motxvated chxldren‘ﬁed\sIOwer planning txmee than
hxld:en thh exther an xntranszc or xntermedxate level of orxentatxon.

. The seme resuitl were dbtaxned using the visual” search (letter-letter)

i . : e
‘.‘.Ur.- :

e

For th dependent measure trail makxng (ab) no significant main.

-

effects were ob erved There Here no sxgnfxcant maxn effects for the

-orxentatxon. There is no sxgnxfxcant dxfference in plannxng abxlxty

between xntr;nsxcally mothated chxldren, and those thh an xntermedxate

» . ~
)

,IQVel of motxvatxon. : . - o
' ‘ - ’ o .

.- : - ‘“ . E . - e : :
Fan % Lo , - ' 1 _ . Y
. N : . )

. ’ . - .

N " . -
e L

¥V "‘} K4

- 2 X EO. ) VT e e
* wintcinsic ;na 1nternedxate levels) yan_d the nuﬁbet of problems solved
o

wai examined in oneway ANOVAS f&f each of the dotxvatxon components %

¥

'l.p.rltely (notivation. infornatxon) These results revealed that there

| were no sxgnf:cent ‘:;u effects for the number of problens :OIVe& That

A it.‘xntrxnsxcali; lotxvated ch;ldren dxd not solve ‘more problems than
, ‘f,ﬁxtrxnsxctlly toﬁgveted ef;ﬁﬁren. More subtle xndxv;duel dxfferences
f's' gs. . oy %f"a‘i}” , , ~ “ TR

A
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.
_ o o ‘ :
LR T : o : . : ' .

o [ . L AR '0
. between the motivation groupiﬁ .0,

‘yse of strategy were al®q

5

'eXahihed.,v T ey o
\‘i? )
e
3) Mot;vatlon Orxentatxon and Stret 5! U:e v

To xnveltxgate whether xntrxnlxcally motxvated hxldren used

e v
strateg:es more frequently or use different strateg;es than
extrxns;cakﬁy motxvabed chxldren. the main effects,of motivation,

. : 4 g
;-Lrate&}'. and the1r_ ;;nteractxon were examynﬁﬂ, uun‘og linear ana/lys'e;.

-~ Models were'tesged:forreach of the motivation components (motivation and

. . o : . I
information) seberately. This method of analysis was again chosen

-8

bécause:the data involQe d'multidiﬁenSizgé}rcroas-kL?ssiﬁication of =

. .
discrete varxables. These varxables wére motivation orientation level

"extrxnsxc (1). 1ntermedxate (2) and xntrxnaxc (3). strategy type,

hypothesxs ghecking (1) dxmensxon checkxng (2), and focusxng (3), and

' number of problems admxnxstered to each subject ;.e., 9. (This lhould

_not be confused with "the number of problems:solved". which could be any

. : . " d
number .out of 9, for each subJect) That is, a 3x3x9 multidimensional

ko [

L ’

v,tiﬁie; fhe’cells of which contaxn freQuencies,ﬂmakirg'log<iinear,

; ”etrategy, and the third exaﬁined'their 1nteractxon. V ‘ v

. “ X ‘
(rathe: than ANOVA) the techhxque ot choxce. Thre; log lxnear model:

‘-were examlned They areapreSented 1n Table 18 One tested for the main

. 1'ef§ects of mot;y?txon drxeqtqtzon level one fo;aihe main effects of

LB * : E2 ‘
t . - P

- -

N

In Table 18, bhe Goodness of- F:t teet statx:txcs ﬁor the main

, \ ‘
'effejﬁf of motxvatxon (M onxtted),_strate;y type .{S omitted), and thexr

3

,xnteractxon (Hxs onxtted) are presented Of the three>-odels exepxned,

1.

.those whxch exclude the main effects of ltretegy. end -o!xvetxon x

¢ o

‘ tfrete;y interaction effectl edequetely explexn the dete. The -odel '\\\

~ N
-’ Y
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S whxch excludes the maxn effects for motxvatxon does not fzt the data
. . '
well, ’xndicatxng thbt there 1: a sxgn;f;cant mazn effect for motsvabzon

(chx lquare - 28 69, df=2, p<. 00) The dxreotron of the group

dxfferences is determined qualxtatxvely by a visual examrnatxon of the,
/

observed ‘and expecteg frequenc1es (;be Table 19 in Appendxx 5), which

s
reVealed that extrxnsxcally motxvated chxldren used fewer strategxes

' than ‘eithe the lntr;hsxcall; motxvated or those wlth ‘an xntermedxate“
level of ‘motivation (marn‘effects). Sxmxlar results were.. obt ined thh
the xnﬁérmatxon component ‘of the motxvatxon scale._thxldren thh an. |

.extrﬂn:lc orxentatxon-used fewpr strategxes than the xntrxnsfbally

/ i

motivated and those thh intermediate levels of orxentatxon (see Tables
/ .
20'and 21,4in Appendix.Sffor-the‘chx square values, ob;erved.and“

,éxpected frequencies;5respectiVe1y). - R . h s \
.P%+___,,_ IR . o .
-//‘ - -
SECTION3 . . .. =
SN <] L . . .
(1) Good and Poor Planners ‘and Number of Problems Solved : ,

The total sample of 106 s\ bJects was d1deed 1nto three groups
- based on: thexr performance on he three plannxng varxables. Takxng the
traxl maklng (ab) varxable fxrst, those who obtained Scores below the
30th percentxle, those who obta;ned scores above the 70th percentxle.

(R S

: and those who obtarned scores between the 30th and 70th percentlle, made

up three groups Thxs procedure yxelded three groups of children with
" -
d;fferent plannxng abllaty levels' good planners (bottom 302), poor
) planners (top 30%) and 1ntermedxate level planners (mxddle 404)
o

¥
identical division was ‘made for the visual search (total) and visual .

\segroh'(letter-letter)’measuree.#The means, standaro.oeviations and



. , ) . : . . . . "\” le .
“’ . | \:. '\ . R

’ ""mb‘rsﬂf poor and good renders for the three plannlng levels are found

in Tables 22, 23 and 24,'19 Appendxx 5 for the trallmakxng (ab). vxlual

search (total) and visual search (letter letter) measures relpectxvely.

From these tables it can be seen that _poor and good readers are

*

relatxvely evenly dlstrxbuted acrbss the three plannxng levels. hence.

reading group and plannxng leVel are nat confounded :

.

The rélationship between planning»lgvel,(good; intermedéate;%aad

>

poor) and the number problems solved was examined in three oheway ANOVAS
(using the trail. makf;g (ab), szual search (total) and visual mean-

(letter-letter) varxables separately) The results revenled that there

were no sxgnxﬁxcant main effects for the number of problems solved That
.
is, good planaers did not solve more probleéms than poor planners.

Ve

(2) Good and Poor Planners and Their Strategy Use
—_— . = = —_ \

To inveStigate.whether‘goéa planners used'strategics more

fréqueﬁtly or used &ifferent strategies than poor planners, the main

effects of plannlng, strategy, and thelr 1nteractxon were examxned using ’

log lxnear analyses..ﬂodels were tested for each of the three pLannxng
. \ e
scores, trail making (ab) V1suay)search (total) and v

(letter letter), separately. Log linear analysls was chogfn. because theb
data consxsts‘of-a qultld1mensxonal cross— classxf;catxon of dlscrgtev
variables 1These\variables werc° clanaing, gobdvﬁd) peor (2) and
1ntermed1ate (3) level planners, strategy type hypothesls checking (l),

dlmenSLon checkxng (2) and focusxng (3), number of problems admxnxstered
<

to eath subject l.e;, 9. (Thxs should not be confused with the "number

"of problems solved"“i whxch could be an? number out of 9)." That is, a -

- 3x3x multldxmensxonal table, the. cells of whxch contain- freqdézlres,



-t

o nek;ng log lxneer (rather than ANOVA) the technxque og choxce.

. K ) .o
Tt T ~ . .

In Teble 25 the Goodnels*of Fxt telt statxstx:‘for the main
effecte of traxl maklng (ab) level (T omxtted), straeiéy type (s
on;tted). end their 1nteractxon (T x S omztted) is ngen. The '
telt of fit for the tra;l makxng X strategy model 1e‘;o; srgnxfxcant
(chx square = 2. 626, df=4, p< 62); therefore this model is adequate to
explazn the relationship betweeﬁ'the varxables. The test of- fxt for the

'etrategy model is also not sxgnxfxcant (chx square = 3.49, df 2,.
| p€.175), and is thereforenadequpte te:explein the relationshfﬁ'eetﬁeen>
the"variaeles. However, the—%est-of—fit‘tor the.treil'méking (ab) level

Umeih effect is significant (chi square = 11.696, df=2, P<;0°3),:‘ .

- indicatrng that this model does not fit the data well and it is rejected

| , :

\ as an adequate representation of‘the relationships among the variables.
. That ﬁs:'there is a'significant main effect for trail maki;gulevel (ab) .
The direction of the differences rs determined qualitetiaveiy by a
visual ei‘éminationﬁf ‘the observed anrl expe_cted fr’e‘que.nkcie's (see Table

.26 in Appendxx 5). This revealed that poor planners used fewer B

\‘trategxes than 5ood and intetmediate level planners. Similar resulls

,obtained for both visual search variables. The data 1anab1e 27
v el ) .
shov that there is a szgnxfxcant main effect for visual search (total)

(chi square = 26.597, df=2, p<.00). The data in Table 28 (in Appendix 5).

<

show that poor planners used fewer strategxes than good and intermediate
level planner:. The results for visual search (letter—letter) are

.presented in Tables 29 -and 30, in Appendxx 5,

The rosults for the planning var1ab1es as a whole are conslstent.

)

_That is, there is a na;n‘effect.for planning i.e., poor planners,used

_fewer'etrategiee'than good and’{ntermediate'lev;r planners. -

3
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Summary of Results o R T
The‘fesults'of this ltud§ may be summarized as follows:

'Goodvriadors'arq more intrinsically motivated than poor readers;

when problem solving, good readers use ltfategios mofi frequently than

poor readers, they also tend to use a-Qt::’:::::j;nt strategies.
Howevef. al_expectéd poor readers solved a¥wga problems as good
readers. Extrinni;alf? motivated children, are pooref planners than

those'wyo have either an intriqﬁic or an intermediate level of

orientation. Extrinﬁically-motivated children, do not use stragegi;q as.
‘frequently as those»chifdren with either an intrinsic or an .integhediate
.l%vei of motivation orieﬁtatibn: Howe;er. there is no difference beéwean;
' tﬁe'thregymotivition groups in term; of the number of'probieml solved.

This is also true for poof planners. These children do not use
B - . w ’ ] . . .
strategies as frequently as good or intermediatd? level planners; but

+
——

.they do solve as many problems. oW ‘ . o °;ﬂ

In the fol;dwini Chapter, these results and their implications are

toa

discussed. -

g
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VI. GENERAL DISCUSSION AND IMPLICATIONS

The central focus of this study was the rolntionghip between motivation
orientation, plaﬁhin; and strategic bchavioﬁ. The primary purﬁoso‘qf the
itudy was to doienltrito that good ana poor readers differ in their

motivational orientation, pl4

. . 4 “{\l 0
addition, the study set ouf’ t¥
. - ' X

“and pl:rnin;'ability have differential effects on’’s

LY
o

e
e

C N

The Performance of Good and Poor Readers

The roqplti show that good readers are more intrinsically
notivat,d than poor readers. This finding is consistent with previous
. ifudios“found in the literature (Baaratad.‘1979;'Lincon & Chazan, 1979;
Das et. al., 1985).» _ |
The results from this study are consistent inlparticular with
those of Das et. al., (1965), which show‘that by grade 5 (whicﬁ i# where
the subje;t: in this study we;e) poor readers are less challenged by

difficult wqrk, are less curious, and make fewer attempts at.independent

Ty S
mastery. They are also more dependent on external sources to evaluate
. :
the accuracy of their performance. -

The fact that poor readers are'Significgntly more extrinsically

motivated than good readers, raises questi;ns as to the cause-effect’

relationship between motivation and readiﬁg attainment. That is, is
extringic motivation the cause or the effect of repeated failure in

school? Licht (1983) as well as Das et. al., (1985) indicate that it is

e T

<

the latter.
Tho finding that poor readers are more extrinsically motivated

than good readers, also lends support for Harter's theoretical model,
0 -/

i
~ /

q
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- y :
_ although thi's model was ndt tested directly. One would expect' from this

a

- . ‘ , .
medel that repeated failure would result in an extrinsic orientation.

~
s

Such appears to be the case.

What- implications do these findings for clqgsrﬁ?ﬁ management ?
. . ‘ N N - ¢

o :
Intervention strategies to increase student's intrinsic motivation have

+

.. ‘'generally focdled on two broad aspects. First, tenchhr or program
¢ -

thrxable: which include the following (x) matching the instructional

=

dnthod and motivation orxentatxon (Pascarella & Pflaum. 1981; B.ndall et

.1Aal.. 1980) (ii) examining the type of teacher oriented feedback and

(iii) examining classroom structure (Ellis, 1986). Second, of equal

T e—

important are the student variables such as (i) increasing personal

choice (Adelman & Taylor, 1983) (ii) feedback which emphasizes,studonf
effort and ability (Adelman & Taylor, 1983) and (iii) attributing
failure to the ineffective use of strategies rather than to a'lack of
ability o; effort (Adelmap & Chaney, 1873; Liéht. 1983; Deshler et al.,
1984; Ellis, 1986) . - |

Atrxbutxng failure to the 1neffect1ve use of stratog;es is

particularly appealing in view of the fact that the poor readers in the

_ present study, did not use as many strategies as good readers, nor did

they tend to use as efficient strategies. This, in spite of the fact
that both groups solved the same numbe; of pro?lems. The importance of.
examining how a child learns, rather ghan what a child produces, is
clearly indicated. A child»may arr;ve at a correct solution by guessing,
ungystematiqally applying ruies o; using less effective strate;ies. An
examination of correct perfor;ance-alone is of limited utility. The
process by which a solution is attained must also‘bo considered. Ag some

d :
point in learning the weakness of an inefficient strategy will become
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Y ' .

mani fest and iuccolitul performance can no longer be assured. Of greater

t .
- .
utility then, is sn examination of vhat information is uped and what is

xgnorod and what’ ;ulol are gonorltod whén problon solv;n;. This is

partxcullrly auportnnt whon onq'toalxzos ?hat even when children pt%form

-

‘badly, they often .ttonpt ;o n’stcnatxcully apply rules, rather than

nppronch s task haphazardly (Ginzberg, 1977) This observation is
consxltont with that of Adolnaq and Taylor (1983) and Licht (1983)
These luthorl necognxzod the noad to consider procens in addxtxon to

!

outconc ‘varisbles thh Jrespect to learning. Deshler et alm, (1984)
cohoidcr the .onln 33 o@chtxng the learning stabled to be twofold: onée
of making them conbctcnt in learning strategies, and second,

intrinsically motivate them to use strategies. With an increase in the

child's knowledge of the appropriate use use of strategies, his/her

.

sense of competence should also increaie. as more mastery attempts are
successful , gv;ntually‘loading to intrinsic mot%g:tion (Licht, 1983).
The present study found that on one measure of planning (which was
trail making ab) good raadori‘;re better planhers than poor readers.
These ;elulfs‘uay be interpreted as Torgesen (1977) has done, to suggest
that rcadiﬁg strategies and planning fequire some basic processing.skill
common to both, in which poor readers are incoﬁpetent That is, they do
not know "what" is appropr:att to learn in addxtxon to not know;ng "how"'
tovgo about acquiring learning (Flavéll, 1978). If the learning disabled
childhfi taughf what to learn and how.to leargﬁit; it is possible that
h§s/hcr motivation to learn wiil alsd iiﬁrove {(Wiens, 1983). |

-

By teaching learning disabled to use apprépriate strategies they

‘become more active in the learning process and more willing to learn

(Torgesen, 1977) . Some of these stratogidﬁ ‘g:k-prove reading

o
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_comprehension in poor readers hsve been out]lined by various suthors
(e.g., Brown, 1979; Goodman, 1980; Paris et.al., 1984). These strategies

are essentially ones of predicting planning checking and monitoring
. 4

‘(Brown; 1978; Flavell, 1978; Paris et.al., 1984). Wiens (1983) and Licht
. ) -

p :
(1983) state that reading comprehension skills, metacognitive skills and
a

%

motivation are interdependent; by improving one, the others also
improve. xoachinig child appropriate strategies with which to approach .
_readipgto; other lz:rning activiti;s,llhoﬁld result "in increased mastery
attempts and a zex:u’ of comp;tence, .leading ‘&o H stfength-ning of‘
intdinsic mofiy;tion. . |

The results of the p‘;esen( inve?tigation would support this
position. That is, poor readers used strategies 16:; Ereéucntly tgan
good readers; they ;l;o used less effiéient strategies. Pﬁof readers
were also found to be extrinsically mdtivéted. Following the argument
advanced by wiens (1983) a;d Licht (1983), it is possible that teaching ‘
poor readef: to use more efficient strate;iel whenyreading w;uld result

’

in an improvement. The resulting sense of competence wolld lead to an
. ;

«

* intrinsic orientation, In addition, the results here suggest that poor

readers are not strategy deficient - clearly they were using':tratigies
L ]

in their problem solving behanbrﬂ Rather, they appear to be strategyi

"inefzzzigpt". They are also using strategies less frequently. This
~— .

interpretation is consistent with the fproduction deficient": approach of .

*

Flavell (1970) and Torgesen (1977, gf)i). '

Group/ Differences in Motivation
The present study is the first systematic attempt to exadine the

relationship between motivation orientation and strategic behavior in
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children. The results indicate that extrinsically motivated children use

fover problem solving strategies than those Ehild;gp:whq ‘rqlgithor
. ) " ’ . .
intrinsically motivated, or those who have an intornodﬁato level of

motivation. Contrary to expectation, there were no motivation x strategy

intersction effects. That is, extrinsically motivafod;childron did not

N o——

use less efficient strategies: they used strategies less frequently. On

a more \onoril n;usu:o of plinning ability, extrinsically motivated
chxldron were found to have the slowest planning txmes. Clearly,
cxtrxnlxcally potxvntod chxldren are at.a dxladVantage co;;ared th )
intrinsically motivated chxldren when xt ;omes to ltrategy and plannxng
!killl: - j‘ |

The results of the present stud;\do {ndiCafg the importapce of

focusing on the process of lolrning rathcrlihan merely its end product.

This is particularly important yhen one considers that in this study,

" the extrinsically motivated, the intrinsically motivated and those with

_ . . — .
intermediate levels of motivation, solved the same number of problems.

-To have focused on the grpss,mehsures of learning, would have been to

have masked important and subtle differences in learning. This

-

,procoli-ﬁroduct'distincﬁioﬁ in learning has also been made by Condry and

-

Chambers (1978). The results of this study for classroom management and

“

teaching practices are clear. Attention needs to be paid to strategies
adopted to solve a problem rather than just its solution. Educational

systems have generally focused on extrinsic considerations (e.g.,
: ‘ ‘ y

grades) to'rcinforcg the products of learning (e.g, correct answers).

«

,,Tradit{onally,,little attention has been paid to how a skill is acquired.‘

(process), and how ihﬂijigual differences in motivational systems
, R4

influence that process.
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' . . ) ¢

Differences in Planning Relsted to Strategies
X ¢ o

i

' The relationship between planning abilify and struto;ié behavior
in children was also cxamipod in this study. The results show that poor

' ‘ : T4
planners, used fewer strategies when engaged in a problem solving task,

. : . . s
than did good. planners, or these with an intermediate level of planning

'4 .

abtlity. Genorally. this finding is consistent with the limited research
“in"the areakuyeemsbergon (1980) , has shown that poor planners use fewer

strategies than good planners when.solving a strategy game ("Master

| ' 4
. "™ Mind"). However, in the present study, there was no strategy. x planning __
interaction effect. It was anticipated that good planners would use

cognitively more efficient strategies (e.g., dimension checking,
a4 :
focusing) than poor planners thus con;ributing to an interaction effect.

.In the present study, there was no signficint difference Qotwoon good,
poor and intermediate level planners in ‘terms of the number of problems

solved. Like good and poor reading ability it would appear that planning
: !

\

. t iy .
is exercising a clear yet subtle influence on problem solving.

-

Nevertheless, the results of the present study are clear: poor planners

——

use fewer strategies than good or intermediate level planners. Thig——

“finding is conéistenf with the interpretation tiat defective problem
So}ving may originate in defectiv; planning (Flavell, 1978; Brown 1978),
and that incompetence in problem solving may be due to the relative

" inability of the children to initiate and execute a plan of action (Das

(

et al,, 1975).
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B. Tralnxng Problem 1

'of any mxssxng values) Good Now remember, only one of those thxngs is

el L SN . 126

LA ' 7 T

A, InStructiona to the suhjects

Training Series

"I want to find out how children solve probleme.
Here; I have some. cards (indiéate,xhe Eirst set‘of training

cards) . These cards make up one problem. The- problemgll. have only'one

answe Each card will always have two letters, The ‘ier; will have
two:if:::SZJThe'letters will have,two slzes.'The letters:;illyalso have
afllne either above or belov‘them.v(hoint out_the”valdes on*the card ae
you speak) t |

On this, card (select the fxrst card from the fxrst traxnxng

23}

problem)._the two‘letters are and ___ :'the two coloura are ___-and

; the two sizes are and __; and the two lines are . and

(Have the subject- poxnt to, and verbalxze the 8 values). Now, there are
8 thxngs on thxs card, aren "t there’ (Name the 8 values) I have decxded
.that one of the letters, ‘or one of the colours or one of the slzes, or .

»one of the llnes is the rxght answers. I want you to try to work out «

whlch one of the 8 thxngs 1s the rxght answer. I want you to glve me
. - . \

your "best Bt oiktekltme what you thxnk the'ansyer 1s, then I want

you to poxnt to'{he answer . on' th;$zz;37\4£_ynu/afe goxng rlght I\Mlll

'say "Yes, the answer is ln this §1c1ure "I you ‘are goxng wrong, I wxlr

# . . BN !

Asay "No, the answer, is -in the other pxcture " Do you uhderstand’ (Have

. . "
the subJect verbalxze the 1nstructlons to ensure understandlng )

. . : ¥

Here, is the flrst problem. Can you tell me the names of jpe/% .‘

thxngs on the card’ (Check the subJects response, and supply the names

0
g

TR R
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4

the right answer. Now, what is your best bet?‘Which one do you think is .

e

the r;ght answer’ (Naxt for the . subJect s response: and cue him/her to
‘pOLHt to- the value 1f necessary) (Respond to the sub;ect s choice thh
the appropr:ate feedback) After H trxals, ‘stop the subJect and say "do

you notxce what one is r;ght all the time?" (If the subJect nges an

1ncorrect answer.or. says 1 don t know prov;de hxm/her thh a hxnt) Try -

one of the ;;_ (whatever the relevant dxmens;og‘rs ) (If the subJect -
glves a 'compound ans‘wer “e‘.g,t, ,bxg R; tenund hxm/her that'only onev
yattrxbute at a txme ‘can be rxgut.) Remember, only one thlng at a tlme
' :.‘ | ‘can be rlght. (1f at the end of *he problem, the subJect is unable to
verbalxze tne correct solutxon present the same’ problem and ask the‘
;.8UbJOCt to plck out every problem contaxnxng the correct attrxbute) ‘”dn

!

———————~—these'bards try ‘and see what happens. You see every txme you chose

.

__; I said "yes,’the_anewer is in that picture.",what dO'you thlnk.that
meane"(Walt-for the}gubject t6*explain;)«Yes; it means‘that ___vis"
- coming up right all the txme. So what do you thlnk the rxght answer 1s7
(Naxt fo the subJect 8 responee) Very good t means that __ is the

'rxght answer. | - B

<9

“C. lrafn;g,af'o?;}»-emz o ' R < B
The same set of cards is oseo\ﬁor training broblem 2, using
another relevant7attribute{'Can you neme the 8 thingszfor me? (Supply

‘theﬁhames of. any missing values). Good that was well done. Remember,

that I have decrded that one of the 8 thzngs is the rxght answer to the .fu

'problgi.jThat-xs, I have decxded~that one of-the letters. or one of the B

colours, or one of the sxzes, ‘or one of the lines is the rzght answer,

ke

P

woc

and. I want you to try toﬁzgure out whxch one it xs. Do you understand" ._';'_

’

g
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(Check the subJect s unée”"landlng of the problem 30 fnr) For each card
I show you, I want you to tell me which of the 8 thxngl yLu thxnk is the
rlght'answer, that. xs, give me your "best bet"'as,Ln the right answer.
rThen I want you to poxnt to the -thing on the card you tell me Do you
g):; understand7 (Check'the subJect s understandxng of the instructions so

| far). If yeu are rxght, I -will say yes. the answer is in that plcture;J
but if you are wrong, Ingll say "no;ffhe answer ‘is in the picture”
(Demonstrate) That way you wllllbe.eble to figure outhhetherwthe{
correct 8253:f°is one of‘bhe letfers;,one of the cdlours er?ene‘bf’CHQVJ

sizes or one of the lines. Do you understand’ (Agaxn have the’ subject

fverbalxze the 1nstructxons to ensure understandxng )
,D. Traxmng Problems 3 and 4 ' " _ . * ' K '
I These priblérs use two different sets of cards from thoselused
prevxeusly. The xnstructxons are the same ‘as xn.tralnxng problem 2.
lEl fralnfné Problem 5 - ;'f.; : .
| Thxs problem utxlxzes yet a dxfferent set: of cards. Requests for
‘"best bets" are dxscontznued after thxs traxnlng'serxes.hBy ‘now, they

—t

fare gene?ally'g1Ven voluntar;lya -
F. Experimental Series'

The experxmental problems ﬁre presented xmmedxately after the
«traxnxng problems At thxs stage, the subJect voluntary‘name: the 8 -
values at the outset of each problem. No cues are given to the subJect

to assxst in solv;ng the problem. "The rest of the problems are JUlt

lxke the ones you dx&.,Remember, tell me which one of the 8 things you
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'thxnk is r;ght poxnt to it on the card and listen carefully to what I
say,g@o know xf you are goxng right or wrong. Ready?" (The nine

oxpot:mental problem: are presented and the subjgcts and hypotheses and

chozces are recorded on the responso shoet) A crxterxon of five !

“

connecutxve correct responses was used to 1ndxcate that a problem Was

,:olvgd. In qddxtxon,'afte% eqch problem, the subJect was‘asked,to
" “verbalize the solution to the problem. At the end of the nine

L

&xporimmentSL problems, the subject was ‘gsked to indicate how the

lolutioﬁqlﬁerg reached. This was to provide confirmatory evidence of the
strategiﬁs used.

¢
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STIMULI USED IN THE PROBLEM SOLVING TASK . <&;:§
| DIMENSIONS | ,

LETTER - COLOWR . - SIZE |LINE POSITION
CM f red . blue . big"émall ‘up down
Z MW blue’ green’ . big- small. up - down
VP green yellow big small. ~up down
.S N. green red big small- up down
EV green yel low big ‘small | “up down
TORA red blue ~ big small up. down
D F’ yellow red : big small up down:
TL - blue °  yellow big small up down
] X Y‘ red green ’ ~ big ‘sma11. | ‘up. down
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Table 8
Means (Standard Deviations) and Range of the Proce551ng
}  Errors for the Total Sample. , -
Lo D) .
;ERROR 1 : ERROR 2 ERROR 3
® (local consistency (shift) o (ugsystematin
/ error) : equence)
©1.283 _ .632 -1.358
(1.285) (1.054) (1.818)

0 -6 0-5 , 0 -5




AD3ILVALS .

g31083543 urew dnoun Buypesy 404 slenp}sey pue mw_otmvvxupu .Uwuumnxu ‘paadasaqap

Ot 81qgey -

rorg - 000G L- tzg 'z ) 05°91 (vG°4 ) 00°6 € .
tr8L b - 000S "S- tz9'v ) 05°6 (g9 ) OO'¢v b4 e A9D31VILS
LBY6 - 0000 € - (L4 ) 00701 (614 ) 00°¢L - t A931VALS
) 6 W318038d
FLLS - 0000 T - (G0°2 ) 00° T (e ) 00704 € AD31vYdLS
9L0S b - 0000 S- (89°1 ) OO ¥ (zo's ) 00°'9 z, AD31VHLS
+601 ) - 0000 ¢~ (ZZ°'T ) OO'E}L (vG'4 ) 00O'6 ! . A931VHLS
g ‘ 8 : N31803d
1995 1 - 0000 G- (r6't ) 00'6 © (897 ) 00'¢ € A93ivylLS
FEFE - 0QCH "S- (so'z ) oO'CT} (6174 ) 00°¢L 4 A931vHLS
0€09 " - 0000 2~ (88°1 ) OO0 "4}~ (vG'1 ) 00°86 ! A93LVHLS
: L n371803d
SZE9 - 000" T- (171 ) 00°04 (Le"+ ) 00’8 £ A931VHLS
v601 "1 - 0000 v~ (Ze'z ) 00'¢El (vs:t- ) 00°6 C ADILVYHLS
S00Z ) - " 0006 E- (sp't ) 05°8 f(s8” ) .00'S ' . AD3ILVILS
: 9 w3l80dd
yre8 - 0000 T- (s8° ) 00°S (1s° ) 00'E € A93LVHLS
0005 " ZT- 000" O - (eL"t ) 009 (204 ) 009 z AD3LVILS
o9z81 - 0008 " - (8T°1 ) OS'L {(61°4 ) 00°¢L ) AD3ILVHLS
’ v S W31804d
TLEY - OVoO " ) - (s8~ ) 00°'S (89" ) 0O'¥ € A9D31VHLS
956G - 0005 G- (€T ) 05°T (6174 ) 00°L z ADILVULS
198" 0005 " } (29t ) 05°6 (88°+ ) OOt} t ADILVHLS
; . v w3180dd
OLBE | - 000G " §- (S9°C ) 0S°Gi (t2°4 ) 0070} . £ ADILVYLS
treL - 000§ " G- (29°1 ) 0s°6 (89" ) 00V z’ AD3LVHLS
7418 0005 (82°4%) 0Os°L (LE'L ) 008 ' A931vYLS
y ) £ . W31803dd
£69€C - 000G "} - (z8'C ) 0591 (96°T ) 0O’} - € ADILVYULS -
o8LE 4 - 000S " €~ (821 ) OS'L (89" ) o0’V 4 A931VHLS
STEY - 0C00" Z- (¢2°t ) 00O} (LE"4 ) 00'8 ! \ A931VYdLS
. . - z W31803dd
OEP) "4 - 000S ' v- (59°T ) 0SS} (88"t ) OO 1} € ADILVYLS
St06 " - . 0000 €- (88°1 ) 0071} (LE'L ) 00'8 4 AD31VYLS
EEEE - 0000 "+ - (rsS's ) 00°6 (Le"+ ) oQ's } AD31VHILS
- . } wiigoad -
. . ' © dNoYo
‘pisay "pPIS  lenpysay "10d g 3uUnOd> " dx3 ‘13d 8 3unod ‘B8O 2pod Jo01084
{
. -



135

- .

. ) sJopeay pooy = g dnou 's.u3apeay 400d = } dnousn R
Bbuisnd04 = £ :Bupxndoay) uojsusdwqg = T nac:umcu\vumﬂfoa\f = } Abaiedis 310N
. N . b, xﬂ .

e -

| e e—s -

. z
. v . 4/. N

rors 1 0005 "L (Z8° ¢ ) 0591 (0L ) 00°%T , ADILIVHLS

tr8L 0005° S (T9'1 ) 0S°6 (96°CT ) 00°G! ' A93LviLs

LBYE” 0000 € (LL°F ) 00°0F T (TT"T ) OO'EM  ADILVHLS

o | . W31808d -

rLLS” - 0000° T (s0°T ) 00° T} (6£°CT ) 0O b1 ADILVALS

9L0G 1 0000°S (884 ) 001} - (eL'T ) 00°91 AD3LVYLS

+601 "} [o1070 0 N 4 (¢z'z-) OO'E} R ~Om.N ) 00" L} AD31VYLS
’ - : w371803d

L9991} 0C00 " S (¥s't ) 00'6 (6€°T ) OO v € R ADTLIVYULS

VEFP L 0000 S (s0°Z ) 00" 2} (06°C') 00 L} z - ADILVHLS

0€09° 0000 T T (881 ) 00} (zzvz ) 00°€EL . b ADILVYLS
. _ , . ) - s L ©» W3380Yd

R-144:8 0000 ¢ (LbL7 4 ) QOO (so'¢ ) ooy - . . € o ADILVYLS
2604 "} 0000 b (ZZ'%. ) OO'€E} (06°Z ) 00 L} : z , ADILVALS -

S00T "} 0005 €. (Sr°'1 ) 0s'8 (S0°CT ) 00" ] 3 ADILVULS
) . 9 ] W319044d

rv68- 0000 T . (s8° ) 00°S (614 ) 00°L A . € . AD31ViLS

000G 2 o000 "0 - (EL"T ) OO 9} {(vv v ) 0092 - [4 AD3ILVHILS

98l - 000s; - (8T°'4+ ) 0L (LE"} ) 008 P ADILVYLS
- S " AW31803d

Lty - 0000 (8" ) 00°S (ZO'+ ) 00'9 £ ‘ ADILVHLS

-1-1-1-R 00065 (EV'T ) O5°ZTL (L0 ) 0081 z A93ILVHILS
L98v - 0005 " - (T9°4+ ) 05°6 (LE'L ) 008 $ X931VyLS |
o v W31808d

OL6E'} - 000S5'S ~ (S9°C ) 0G°'Si (85°€E ) 0012 [ ' ADILVYLS

pr8L 0006 S . (Z9°t ) 05'6 (96°C ) 00°S1 ~ 4 AD3ILIVYLS

9z84 " - 000s " - (BT ) 05°¢L (611 ) 00°L b ADILVYULS
€ o W31808d

€69€E " 0005 1 (Z8°¢ ) 05°9% (LO°'E ) 00°8} € ADILVYLS

08LZ 1 ) 000S '€ (BZ'+ ) 06°L (88°L ) O0' 11 - z ADILVHLS

SZTEY” 0000°C (4271 ) 0004 (s0°C ) 00T} 3 ‘ A931VyLS
< - . T - - W31803d

oevs 4 ~ 000S'v| . (S9°CT ) 0S°Si (vp°€ ) 00°0OC € ADILVYLS .

S$06° 0000 € (88°1 ) 00" 1} (6e°T ) 00' bl z . A AD31viLS

‘€EEE” 0000} (¥S°1 ) 00°6 (b1 ) 00°01 3 ) ADILVYLS
, 1 W31803d

. T - dnoyp
. . .w
J



136

-~

»

9z¢L0 €L60° (26 1,) 06'8 (rs ¢ ) 006 € AD31VdlS
£699 - Ki8S b - (66 ) 8S5°S (s ) 00OV z AD3ILVULS
21€9 gc8r i (¢G" ) 2SS (614 ) 00°L [ AD31VHAS
: . . 6. 379084
60€0° £L60° .{(69°1 ) 06°6 (¢L71 ) 00701 £ ’ ADILVHLS
ZrLs - 41854~ (6z°+ )\8S°L (z0"+ ) 00°9 . 4 A931VHLS
r A% -R. 8cEy . (824 -).T6"¢L (vG'4 ) 006 } AD3ivVHLS
—_ : Ct . . . 8 H3180Yd
£620. £L60° (L3 ) 06°€E (89" ) 00O'¢ € AD31Vd1S
LE6ES - 148G b - (9r°4 ) 858 (64°1 ) O0O'L. Tz A93LVALS
zivs - 8E8Y 4 (824 ) 8L (¥S°4 ) 00°6 i . AD31vy1S
’ ‘ ) . . T . L ' n371804d
9re0” €L60" (6€'4 ) 06°L (L1 7) 008 € - T - AD31VYLS
198y - 1185 1= (184 ) 85 0} (¢S4 ) 00°6 z ' .AD31VHLS
€16L° 8E8E | (09" ) TS'E (¢8° ) 00°'S . ) AD3LIVYLS
- ) : 9 ’ © W3180dd
1L80" . . EL60" (0" ) 06°Z (16° ) 00'€ € A931VYLS
Zvis - ’ 118G b~ . (eT’s ) 8BS L (¢to'+ ) 009 z . A931V¥1S
gies. - 8E8Y "} (v6° ) 25'S (64"t ) 00'L ; ' . ADILVAILS
) ’ ) : s : w31904d .
£610° €L60" (L9~ ) 06'¢t (89" ) O00O'v € A931vdls -
LBES - L18S b - (or°+ ) 85°8. (61°4 ) 0O L z ‘ADILVULS
o8y’ 8E8BY ) (Z9°+ ) TS'6- ' (88°1 ) 00+ ' A93LVYLS
. o r LERE[EE
60€0"° €L60° (69°4 ) 066 , . (171 ) 0001 c A931VYyLS
"£699 - 1485 b~ (s6° ) 8S°S (89" ) OO'® z AD3LVHLS
e’ 8cey 1 (vi°4 ) TS 9 (Le'+ ). 008 ! -~ . AD3LVHLS
. o o - £ ] W31803d .
z5Z0" £L60° (rg°'z ) 06°v4 . (96°C ) 00'Gi € . ) ADILVYHLS
€699 - 1185 4 - (s6° ) 85°S (89" ) oO'v z : ADILVAHLS
£185° 8c8Y 1 (4874 ) TG 9, (LE'V ) ©0°8 ) A93LVYLS
. ’ - . . Zz . W31803d
S6Z0° . EL6O" - (98°1 ) 06701 . (88°4 ) 00"t ; € AD3ILVYLS
8015 - 118G 8- (E9°1 )-85°6 (LE"L ) 008 B z _AD3ILVYLS
€185 8EBY " | . vy ) TSS9 (Le'y ) 00'8 v - AD3LVY4S
o : - : : - 1 : W3180¥d-
- ) . . : . ) : ' : dNnoyo
‘pisey 'PIS _ @NP}ISOY. 134 § 31UnOd "dX3 - '12d 9 FuUnod 'S80 apo) . J019@4

"§31D3443 UOiIOoRIBIU] JWOuMLuw x dnoup Bujpway Joj m.u:@_wmm.ucm m0+ocmzcwgu Uwvuwnxw..vw>ummno

t4 @(qel . -



137

, sJuopeay pooy = g dnoun !suepeay J00d = | dnouo
mc.mJUOm.n uuc_xomﬁu co_mcme.ounnmc.uowrom.mmzaon>xuu# “>mmumium ©310N

8610

. 9tey’

668EC"
65C0°
POt
[ 2-14 %
6GZ0!

668C "

L3TO”
314
8sLEY

- ‘€L60"
118G
gesy

£L60°
1186
gc8t -

- . €L60°
118G
- 8c8p”

- €L60°
11857
- ‘ . .8EBF”

- EL60 -

1186°
- . BEBY

£L60°
L1857
- ‘ seey”

- €L60"
Lres
8EBY -

- EL60O’
118S°
8E8Y

£460°
o . 185"
- scey’

-

A2

(bb° % ) O ¥PT - (01°p ) 0O'vT € . ADILVHILS
(6T°CT ) Ty €l (96°C ) 00°s!I 4 ~ ADALVHLS
(Lv'T ) 8p vl o (eTTT ) 00°€ I A931vyLS
: 6 W31804d
(b+°T ) O ¥} (6e°Z ) 00 v} > o ADILVHLS
(9r "¢ ) ¢v vl (gL't ) 00 9l 4 A93LVYLS
(54°€ ) 8vy'8s . (06°T ) 00 L} ' : \ ADILVYILS
. ° 8 . W31804d
(ie°CT ) -0V Ph . (6" ) 00'vi i > AD3LVHLS
(€E9°T ). TSI (0o6°C ) 00° L} z - A93LVYLS
(Lr'z ) 8y vl (¢Zz'z ) oO'EL ' AD3LIVILS
’ . S L - N37803d
(90°z ) o424 - (s0°Z ) 00°Z} € : ‘ADILVHLS
(es'z- ) zv'st - (06°T ) OO L) . 4 . AD3LVHLS
(0E°CT ) BY'E} © (so°T ) o0°'TH e ' AD31VYLS
. -9 . W380dd
(1% ) OV L ’ (61°4 ) OO L - e AD31VALS
(Ly'v ) zv vz (vv'v ) 00'92Z 4 AD3I1VNLS
(T9°4+ ) B8Y°6 (LE") ) OO'® 3 AD31ViLS
) . . S W3180dd
(ro"1 ) 01°9 (2o ) 0O'9 € o AD3ILVYLS
(0BT ) Ty 9l (LO'E ) 008} [4 >ou»gmpm
(Z9°s ) 8v°'6 . (LE'L ) 00°8 ' . AD3ILVYLS -
. . . | v ng -W3180Yd
(09°¢€ ) oLtz (8s°e ) 00°41T € fa ADILVYLS
(62°C ) zv el (95°t ) oot z T - ADILVAULS
(Sv'} ) 8v'8 (611 ) 00" L : ' . AD31VHLS
- - : ; . - € . n3180%d
(60°€ ) OI "8I (LO°€ ) 00"8I €’ AD3LVHIS
(19°¢ ) Tv'6 . (88°4+ ) OO 1i [4 ©ADILVALS
(0E"Z ) BY €} (s0°Z ) 00T} ’ 1 AD31VALS
. . [4 n31804dd
(EP'E ) OL°'OZ - . (sp'E ) 00O € . AD31VHLS -
(Zv'Tz)yever (6€°C ) 00'vi z . AD31VHLS
(96°1 ) 8P )1 (L2 ) 000} 3 " AD31VHLS

. . 8 i W3180¥d
. ’ - [4 . “dNOoYo -



. 138
) Tébfe 12 B \ :

Means (Standard Deviations) and Number of Poor and Good
Readers who obtain Low, Medium or High Motivation Scores,

t

Mot ivation Scores AN

Low Medium o High

Poor 2.173 . 2.861 3.8N
Readers . (.242) (.161) (.270)
N=23 N=10 N=10

Good o 2.789 3.173 3.727
Readers . (.166) é (.128) (.186)
‘ ‘ - N=9 N=32 N=22

. * e

Table 13 . Q

Means (Standard Deviations) and Number of Poor and Good i
Readers who obtain Low, Medium or High Information Scores.

Information Scores

o Low Medium - , High
Poor - 1.455 ' 2.034 . 2.679
Readers g (.154) (.167) o (.280)
N=13 . - - . N=17 N=13
Good o 1.981 - 2.454 . 3.046
Readers : (.193) - (.123) o, (,207)

N=20. N=25 N=18
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Means (Standard Deviations) and Number of Poor and Good
Readers who obta1n Low, Medlum or High Tra1l-Mak1ng (AB)

IScores.

»‘?rail-Making (ab) Scores =

N . .. Low . Medium ~ High
Poor . - 46,822 47.344 P 60,535 -
" - Readers .. (3.665). (2.524) (8.808)
 N=11 N=16 ‘N= 16
Good = .. 33.274 42,951 54.983
Readers (4.236) (2.172) ' (6.478)
o N=21 N=26 o

~

N= 16

._-‘44 i‘,' e )

ot . .
. ,'“ .

* Table 23

T«Means (Standardﬁnev1 tlons) and Number of Poor. ‘and Good

Readers who obtaln

w, Medium or Visual Search (total)

Scores. ;
Visual Search'(total) Scores

Low Medium High
Poor 1,443 2.122. - 2.930
. Readers (.383)" t.214) (.451) -

N=13 ‘N=17 . N=13
Good . . 1.464 1.919 2.581
Readers - (.166) (.141) (.418)
oo : . N=19 »~

: N=1%4§'1‘

N=25
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Table 24

~

Means (Standard Deviations) and Number of Poor and Good
Readers who obtain Low, Medium or Visual Search
'(let:er-letter) Scores.

Visual Search (letter-letter) Scores

'Hfgh

o C Low - Medium

Poor Y. 2.010 3.014 - 4.502

Readers -~ ' (.570) - (.311) (1.147)

| | TR=10 ‘N=15 N=18

Good _ 1.953 2.641 3.991 .

Readers - (212 - (.219) (1.261)
: : ' N=26 N=14 ‘

N=23
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