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ABSTRACT

- The Impact of two Modes of Representing
Information by means of Slides, given
Differences in Learners® Cognitive .
Restructuring Ability

Pierre lavoie

[ 3

This media smay imeatigated‘the‘impact of '
alternative modes of, representing information if‘ s visual -
~learning task, g’iven leamers,who differed with respect
to the.irlcognitive restruct{u'ing abilities. The short-
circuiting qonditiop comprised pail‘s of'slides/in which
‘& close-up was follo'yed by a long shot. The supplanting
condi tion conziste;i of pairs <.>f s]l.ide-s in.whicrf a close-up
was followed by & long shot whose relevant detail had
béen highlighted. While the short-circuiting condition
_ Prequired the subjecf;a to ging‘:le out a detail from (Ignch of
q—.-the technical v;aual displays, the gupplunting condition
was presumed to imitate this ability symbolica"lly. It
was hypothesired that while field-indépendent individuals
perform ;i,like when exposed to either treatment condition,
field-dependent in¢ivi@ualé perform better when exposed
to the supplanting éondition. The sample consisted of 120
college students registered in.psyéhology courses. The

erperimenter administered the Group Embedded Figures Test
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(éEPT) to the subjects’ subgroupa previously recruited,
ﬁrpsentad either tro;fncnt\coﬁdition randomly, and ‘ . ,
administered the visu@lliddntiticntion.poéttest. -
Considering theé data of ‘the whole sample, an aﬁaiyaio of’
variance was performwed by -;ansvof—-ultiple rbgresﬁion."

A z_x z’fnctbfinl analysis of variance was then perrpr-od.~
‘ cbnsidarins'only;tho“dafl of the subjects wh6 sc;redwin
the’ extreme quartiles of the GEFT. The outcon;a of the
 statistical snalyses have indicated a aigni;icant nbility
effect (p < .OOJ).ihﬁt no ttentuen¥ effect and no |

~ interaction.- If was concluded that the emergence of an

" aptitude-treatment interaction (ATI) might have been
'pfqéluded eitg&r because the al@ernntivé»qodbs of | ’

- representing ihfbiungion,did'not differ enoﬁgh‘nﬁq/or

because other abilities were influencing tiag success. '
I S ) .
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The impagt of two Modes of Representing o

Info ion by means of Slides, given . .
) Differences in Learners' Cognitive R
Restructurigg Ability L
A4 N . -
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Chapter 1

c
\, - - B

Problem §tateﬁent

7

* Introduction to Conte;t of Problem ' .

-

Addreseing the issue of media research so as to
produee generalizeble knowledge, several researchers
(Cerrier & Clark, 1978! Clark, 1975, 1978, 1980; Clark &
Snow, 1975; Dwyer; 1978; Levie & Dickie; 1973; Meierhenry,
1980; Salomoﬁ. 197hb{ Salomon & Clark, 1977§ Shaa}ro,
1975) have suggested that research questlons should be
conceptualized so as to deepen our understandlng of what
functions media attributes canvaccgmpllsh for different
learners and differeni‘taskg. Research Queefions\should
especially deal with psychological functiéns thdt media
at;rlbutes can accompllsh under dlfferent conditions and
for different” learners (Lgﬁle, 1978; gev1e & Dickie, 1973;
Sglomon, 1979; Salomon & Clark, 1977y Salomon & Cohen.
19773 Shapird, 1975).

o

¢




S - _ S;gtement o;tfhe Problem ~ 3 ';vf ' '.‘1 ‘ _'; v

- I The purpose of this study was. to 1nvest1gate the

> " differential effects 'of two modes of representlng

| iriformation by means of slides in a visual learning‘féék )
gi;iﬂ learnens who differ with regpect to thelr initial i
relevant abilities. The mental skill that was called for.
by the selected task consisted of’ singling out details -
_  * from their general conf%xts. The subjects wefé shown

elther &,bequence of pairs of slides in which eabh pair
comprlsed a close-up that was followed by a long shot or

another sequence %f which each pair consisted of a close~

LY

up that was followed by a long ‘shot whose relevant  part
PE

had been hlghlighted. The 'underlying assumption was that '~

visurl learning might be enhanced by applylng such quep l
of representing infg;;;tion méthod{bally} By highlightiné
the relevént,detail §f a visual display, the instructional
fgfaat was presumedAéo imitate a process of mental ) . ’
-, elaboration Qfmbolically; that is, information pick-up,
. visual search, or éxplpration'in order to establish the~”a
. part/whole réiEfionship. Thus, this expérimént was
'devoted to the€ question of how‘aifférences amoné the o
’ selectgd symbolic repﬁbsentatlons affect the acqu131tion
of knowledge, given learners who differ w1th respect to

'

their cognitive restructuring abilities.

-
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_ are modifled as it occurs (Neisser, 1976). Similar ideas e

- 3
, ,
y v f j‘; T X
- ‘ , * ' N ~ ' !
o ) - ‘ . Chapter 2 - ',
“ /FJ\J. ) '
>\\ . . ey C
2 , ) N
.t ' . Literature Review
- ~ 4
) - » N .
Related Research : l @ *

, Yisual perteption. Neisser (1967) defined cognition
as 'alZ/%hé ,processes by which the sens&?y'input is

.

ed,. reduced, elaborated. stored, recovered, and

-used” (p 4). Cognition is a constructive process that

t

leaves traces behind. Thedééhema. whieh is such a
construction, integrates all the' information known about
the.obaect, scene, or event into a systematic framework
used during perceptual processing. The schema is “that
portion of fhe‘entlre perceptual cycle which is intsrnal °

to the pepceiver;.ﬁodifiable by experience, and. somehow

- * ' .
specific to what is being perceived” (Reisser, 1976 P- :54).

” o,
Accordlngly. the eognltxve structures which are \\

cruc1a1 for v1sion éénslst of schemata whlch are plans

for perceptual action as ‘well as readiness’ for certain

kinds of inform%iion (Neiséer. 1976). ' By selecting the

kind of information that is picked up’ from the environment,
th%(yity of looking. The #.

information picked up medifies, in turn, ‘the original

the schema cohtrols the

schema. So the schemata=direc perceptual activity, and L

. had been expressed by'xpchbefg (1978), and Palmer (1977).

,"4 \ ‘A .

The present discussion focuses primarily on visi€g
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- but one must keep in ‘mind that schemata aré not visual,
auditory, or tactile, but perceptu‘alg when attending to
an object,(wscene, or. event, the perceiver seeks, accepts,
and integrghes every sort of information regasd]:ess of ‘
\the\ sensory modality. .. . . ?
M - Palmer (1975) proposed an information processing
model of perception to accoﬁmz for the way by which the
_ perceiver.v!r'rive‘s. at meenirxg;ul ir'iterpretations from -
, . retinal information. Inlhis view,‘perception of meaning
also deperids on sehematic control of :mformation plck-up;
i that is, the stored information about the world plays a o
centml role in the interpretation of sensory dgta.
The sdhema, which relates the perceiver to his

) environment. is at ‘the heart of the perceptual system.

“Smsory i‘eatures 'look for® possible interpretations

-
¢

\vuthm vthe avail_able' conceptual schetpata. and the possible
inte'rpfe\tafi;r\ls 'look for' ‘confirming sensory, info,smation
ameng -the features beir;g eitrac'bed" (Palmer, 1975, p. 295)'.,
Thus, two processes p.re mmultaneously involved in '

perceptual in‘ce_rpretat_mxg,.. Sensory data, by bemg

'

o incor;;c;ratecf! into a glodbal 1nteppre$\tlon., play a.bottom-

. up role; and expectations, bj_ lookigg fc;r r.:onfirmlq',ng.

4

. sensory information, play a top-down role. The end. result

"should be. the identification or uncierstanding of a visual
- ’ A ' " i
display. obaect, scene, or event. . - .

\ Sxt_nbollc representations égd cognition.’ Lev1e-a‘md

ickie (1973) defined media attributes #s the "properhes
“ o -
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31m11ar1ty is modérated by perceptual schemata. As’ —//

‘not matter, as long as they are 1nterpreted ‘as doing 50.

A ~
of stimulus materials which are manifest in the physical

parameters of media® (p. 860). These stnuctural
components of a medium influence the kind of“aterial that
may be presented as well as the manner in which it is
presented (Shaplro. 1975). The development of new media
technologies leads to new modes of representing

- . . . _
information; that is, to new -symbol systems (Salomon,
. R Y

1974b, 1979). Symbollsystems can be defined as modes of

appearance wh{ch consist of a "set of elements that refer

~Ih,specifiap1e ways to domains:of reference and are

/ingerrelated'according to some syntactic rules or
conventions® (Salomon, 19?9, p. 20).

" Addressing the issue of the similarity between the
’symbol systems and their concrete’referents 8oy that
meaning-may'be construed, Salomon (1979) argued that
discussed in the preceding section, perception of meaning
is mediated by schemata that genera%e‘éxpectatlons and
search for oqﬁflrming sensory data. Whether theae

sensory data are similar to their concrete referents do
S 1

1All other things being equal the extraction of.

knowledge from a symbolic representat1on requires that

" learners understand the convention of representation which

. I .. )
is used to convey the information. ‘Thus, one could speak

of visual literacy; that is, 'the abil1ty to manipulate
symbols in visual format for thlnking and communicating
(Y. w. Chen s cited in H111 1981, P- 45) N

» J\ ‘4’ - - - ’ < .‘/

a b — o o B bt s
.
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Ag pointed out by Salomon (1979), a previoﬁsly encountered"
symbolic representation gives rise to an internal
~ representation that is now perceived as the real object;
scene, or event. Hence, the internal representation, ,
rather than the siﬁilarity between the symbol system and
its concrete rererent. determines how a symbolic
representation is to be percelved.

The acquis1t10n of knowledge from a symbollc
~ representation calls for skills in information reception
and ﬁroceSsing Recoding is the process Sy which a
symbolic representation is transformed, elaborated on,
and translated into an internal representatlon preferred ‘
by the pereeiver o; required by the task (Salomon. 1979):

Thls pﬁ%cess entails covert mediative actlvitles such as

‘-‘visuallzing. analyzing, comparing, contras%ing! labeling,

“di?ferentiating, hypotheSis-generating. and other '
eq}ivities of manipdleting information (Salomon, 1974b,
1979). The amount of redqaing which‘is required so that
meaﬂing may'ﬁe conefrueq depends on the correspondence,
match, or congruence bet&een the_symbolic‘repreeenﬁation‘
and the perceiver's interngl representation. Since the
process of knowledge acquisition is méd{eteq by the schema,
‘a symbolic representat@on fhat deviates from one's
anticipation rgquires a more elaborate chain of mental

transformations. So to the extent that information is

v
&

coded er represented d{fferentially. knowledge extraction
would call for different amounts of mental elaboration

(salomon, 1974b, ;979).

——. - o i A 7
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Addressing the issue of the relationship between the
learners’ individual differences and the way in which
" information is represented,YSalomon (1979) a}gued that
va symbollc representation that corresponds better to
one's schema is easier to process; that is, less recoding
is needed 80 that knowledge may be extracted. Salomori
(197ha) reported data which support the proposition that
the effectiveness of a given symbol system dirfers with o
respect to learners'labilities. While low ability .
learners are favored by a.symbolie representation that
“imitates or circumvents some of -the tranelation‘processes.
high ability.iearpers perform better when required to
- apply their own recoding Strategies.2 Somtakidg account
of individual differences, a given symbolie reéresentatibn
may be more effective by placlng a llghter or heavier
burden on the receiver of the.message.

Symbol systems vary as to the mental skills (e. g.,‘
81ng11ng out detalls from visual displays. laying out
s0lid objects into two-d1mens1onal plans. changing the ~
toiht of view of objects, etc.) they activate in the '
process of knowledge acquisition. Psychological
requirements of:the task, whether actually imposed or
self-selected, also play an important role in determining

2 ’

2High and low ability mean thgt\learners_seore
‘differently on the relevant aptitude test. It could be
the expression of different cognitive styles.




which mental skills are relevant in the process of

Jmowledge extraction (Gibson, 1969; Haber & Hershenson,

1980; Neisser, 1967; Salomon, 1979). ' Perception of the ' |
task determines what and hdw informatién is to be.
processed, thus entailing a top-down procegé; and the
symbol system eﬁcountened determines which mental skill
is relevant and how much recoding or elaboration is -
required, thus éntailipg a bottdﬁ-up process (Saloqpn.
1979). Since symbol systems and task requirements both
influence the kinds of mental skills that are required in
the process of knowledge. acquisition, they should interact v
in some way. Relative to the knowledge one wishes to | 5
develop in a learmer, a given symbol system may be more
appropriate than ;nother if itlconveys the critical
features that are required by the task. Thus, learniné‘
is maximized when a symbol system calls for mental skills
which are compatible with those required by the task to \
be performed (Salomon, 1979; Salomon & Cohen, 1977). |

In this section we have argued that symbol systems

., vary as to the mental skills and the amount of recoding

they require, that symbol systems have digferential
effects with respect to learners' abilities, and that
task requirements vary in fégard to the mental skills?®
they‘activate.. This suggests a three-way interaction ’
between the symbol systems, the'learnerg' abilities, and
the demands of the task (Salomon, 1979; Salomon & Cohen,
1977).- For effective learning to occur, éiyatch needs to
be esfablished between the mental skills called for bx the

r
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'tenqency of a percdeiver to be influenced by a prevailing

Body Adjustment Test (BAT) and' the Rod-and-Frame Test

. Goodenough, :1981). 'The field-dependence-independence
& ‘ .

l 9
symbol system, the psychological requirements of the task, .
and the learner's level of mastery of these skills

‘(Salomon, 1979).

Cognitive styles. Cognitive styles'reflecf
ind@viduﬁl differences in médes of acquiring, processiqg.
gnd'using information QRagan. 1978); Similar iﬁeas.had
been expressed by Goodenough (19?6), Greco and Mc Clung
(1979), -Kogan (1979), and Wityih. Moore, Goodenough, and
Cox (1977). Since cognitivé s?jies are concérned with the-
manner aﬁd form of cogn;tion. théy dgal with processes t
rather than abilities. o

According to Witkin and Goodenough (1981), the most .
general dimension of cognitive functioning which has been
identified is that of tﬁé}fie;d-dependenée-indépendence.

The field-dependence-independence dimension reflects the éi;

background or context in which information is embedded.
This psychological dimension was Lnitialiy assessed -
ﬁy two tests that were quité cumbersome; that is, the

' @

(RFT). The BAT requires the subject to adjust a chair to

- the ﬁpright. when seated in a tilted chair which is in '

a tilted room (Witkin, Oliman, Raskin, & Karp, 1971;
Witkin & Goodenough, 198%).‘ The RFT requires the subject

‘to adjust to the upright a tilted luminous rod which is

inside a luminous frame tilted independently, when seated °

in a totally dark room (Witkin et al., 1971; Witkin &

-



&Ij.ménsion may n‘owgdays be assessed by the Embedded
ﬁéqres Tests whose criterion measn;re entails the

4 ‘owa‘rcoming of an embedding context. These tests, which
4 ca‘ll for cognitive restrtlctprlng skills, require the
subjecf %o locaté a si.inple ‘Tigure embedded in a complex
‘on'e.’ The pcore reflects a tendency, in varying degrees
of atrength. toward a global or an a.nalytic mode of '
- perceiving ‘ ’

’Fiqld-depg;dent and r/igjd-inde;)end,’enf people differ
in re“gar& to their ?i\g'ﬁof autonomy of external :
referents. Analytic or fi -independent i’ndiwﬂlduals are
likely to overcome embedding contexts and to restructure
their initial perce%%ﬁl’dexperiences. Glébal or ﬁgl’d-
depéndgnt ‘persons have more difficulties in oyercoming
embedding -contexts; that is, they are more dei)end'ent on
the'prevaillng organization of perceﬁ%ual ﬁeld;.
| : The’ffeld-dependence-lndependence dimension is a

gnj(tive style that is conaistent in a very wide array
of perceptual situations which share the requirement of
perceptual clisembeddin‘g. such as perceptual acttvities,
intellectual functioning, And‘ aéclal-lpt‘erper‘s?mlr"j"
behaviors (Goodenough, 1976; Witkin et al., 1971,.1977s
‘Wi'tkin & Goodenough, 1981).° This psychologic;} dimension ‘
is self—consistent agnong tasks featuring actual stimulus .
conf;gumtion or spatial mteria:l. + This concept may a.lso
be applied to intellectual activitieé which deal with = '~
symbolic representati’ons or thinking. such as in problem :
sOxlving tasks which require the subject to usa a criﬁ'e'al

N
v
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independent people also differ as to their social-

| 1™

' )- ., N /
element in a context that is different from the one in ' ~'*?§i

v

which it was presented. Field-dependent and fidldr N

- . "’\":@ﬁ.‘/
interpersonal behaviors along with their educational- @

vocational interests. Field-dependent individuals tend to

.be outgoing; they are skilled in getting aloné with people.

They orten exptess interest in educational-vocational

areas which feature social content and which require

social skills. Pield-independent individuals tend to have

an impersonal orientationz theykare more contained ind

' individhalistic They often express interest in

educational-vocationnl areas that are more solitary as to
their work requirements and more abstract as to their -
substantial contents (Goodenough, 19763 Witkin et al.,
19774 Witkin & Goodenough, 1981). o |
Recent studies have sgresséd the role of fhe field-

dependence-independénée diménsion in concept and

discriﬁination learning (Goodenough, 19763 Grecé/;

.Me Clung, 1979; Witkin et al., 1977). Field-iﬁdependbnt

persons can, as required by the task{'reatruqture material
whiqh hés iittle inherent organization. Because of their
abilities in overcoming embedding cqnfexts; fhey can

identify more easily the important attributes of stimulus

'materials, whéther or not they'are conspicuous. Field-

. dependent individuals are more dependent on the prevailing

organlzation of perceptual fields. Because of their
dlfficulties in overcoming embedding contexts, they tend

to be dcminated'by the most salient cues of stimulus
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materials, whether or not they are\relevant to the task

at hahd.

Synthesis. The constructs which underlie the present

experiment have been discussed in the previous sections;

& 4 ° b

namely, the issues of 'schema, of recoding processes

entailed by symbolic representations, and of cognitive

sfyles. The schema felates fhd perceiver to his -
;environment (i1.e., it generates expectations and searches
for coﬂfirming sensofy data) so as to gonstrue meaning
from a specific perceptual situation. The physical

entail di

parameters of media comprise inherent attribuyps which \may
'ferent recoding stratagiesa that is, hnowiédge

extract1on mny require different amounts of mental .
elaboration, given alternative symbolic representations.
Cognitive styles, which represent consistencies in modes
of acquiring and prooessing'inférmatioﬂ. are manifest when
extragting kn;wledge from symbolic representations;
thereTore, they should be considered when exposing
learners to such instructional communicatlons.,

Taken together. these theoretical mattﬁrs suggest
that psycho;ogical functiqns of symbolic representations
may be assesse@ by training subjects to tqg requirements:
of a given perceptual taékeso as to induce Q schema, by
manipul#ting‘symbolic rﬁpre;entations so that the& require
different amounts of mental elaboration, and by measuring
the impact on perceivgrs who differ with regard to their
relevant cognitive styles. The evidence of the‘ ) ‘
psychological impact of alternative symﬁplic

] - !
1

1
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representations’'could be inferred from the interactional

patterns of the data; that is, whether alternative
symbolic representations generate significant variations
on the criterion measure, given subjects who differ as to

their cognitive styles. )

Importance of Problem within the Context of AQ&ilahle

Reéearch

Research on interactions between cognitive(styles and
instructional treatments ié an emerging reéearch focus.
Although research evidence is limited, it seems that
f;eld-depeﬁ?ent people, who have difficulties festructuring
their perceptual fields, are aided by instructional formats
that éymbolize this cognitive process (Goodenough, 19763
Greco & Mc Clung, 1979; Jonassen, 1979; Kogan, 1979; ’
Witkin et al., 1977). "

n Research on the psychologicél impact of media's.
symbol systehs is a meaningful line of research. : Several

researchers (Clark, 1980; Olson, 1974; Salomon, 1979;

Salomon & Cohen, 1977) have argued that media research P

should be conceptualized in terms of the psychological
functions that symbol systems can accgmplish“in
interaction with learners and 1earniﬁg‘task. Such an
approach requires .the differentiation of media's symbol
sysfems as means of activating, supplanting, or short-

circuiting specific . processes of mental elaboration. -

Salomon (1974a) investigated the issue of the "

relationship between learners' atiributes and media’'s

2]
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-glven learners who differed in regard t® thei:

4

symbol systems. The results have shown tha& high ability
sxibjects‘ tend to prefer modes of rcpre‘senting-infomtion o

J
which activate or cal’for specific processes of mental

elaboraf}ion elready available in their %Such
symbolic representations place the information prdcessing
burden on the learnsr in the process of lmowledge
ocquieit*i»on Dﬁ/t?}g other hand, low ability subjects
require symbolic m“ﬁ*oeentations which actually provide
the transromtzons they carmot provide for themselves.
/A/s far as "the mode of representing ‘information being
used is congruent with the learner's internal - -——-.
representation or schema, a symbolic representation that
imitates or supplants a specific process of mental

ot

elabﬁfation rﬂieves the learner of the burden of
r’ ' :

. processing great amounts of infonﬁatioh. In other words'./

it makes it 'u\ienéa.lly easier for the learner to extract
lmoyledge from a symbolic representation. -

These reaearch trends suggest that al,ternative modes’
of representing infomation may hawve differential "effects
upon learners who differ in regard to their cognitive

styles. Nevertheless, further research efforts are needed

.- to support this prbposition and to isolate other media

attributes which may imitate some specific processés of

3, - ;
mental elaboration symbolically. This experiment

4}\1\

investigated the differential” effects of tvo,%tatic codes,” N

initial
relvevnnt abilities. As poinfed out by Salomon '(1972), the“
symbolic imitation of static spatial relations should

c_also be considered.

,
v
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Chapter 3 . 2

[ -

__.— Objectives )
. .

Hypotheses -in Relation to‘Problem Statement -~

The purpose of this study was to investigate the

PO

differential effects Qf,twg\modes'of representing

information in a visual learning task, given' learners who

differ with respect to their cognitive restructuring '~

abilities. In the short-circuiting condition the learners

were presented a sequence of bairs of slidesg eaéﬁ pair?

comprising‘a close-up. that was followed by ﬁ long shot.

In the éupplanting conditiqg\thg-le&rners were-preseg}gd

a sequence of pairs of slides; each pair consisting of a

close-up that was followed by a long shot ih which a

relevant detail had -been highlighted. .The mental skill

. thgg was cailed for.b& the sélected task consisted of '
singling out a déta;{afrom each of the technical°visuai1:
displays. The criterion measure that was used to evaluate

- s Jmowledge acquisition was a visual id;ntificaiion

_ posttest which required the learneyr to locate, among the

lettered parts of each long shot, the detail that was
. o

supposed to be singled out. '

h Sf;ce the inform;tion wasﬂdifferently coded or
represented, the process of knowledge Acquisition was
expected to call ‘for different prdbessés of meﬁt?l
elaporation. “While the shdrf-circuiting,éondifion

} IS ’ ' . . N -
b

»
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required the learners to single out a detall from thé
whole v1sLa1 dlspley. the supplantlng condltlon. by
highlighting the relevant part of a v1sual digplayf, was
presumed to imitate this proqpss of mental elaboratlon
symboliae&ly; thét is, thls symbolic representatlon .was .
expected to relleve the lehrners of the burden of

y

‘or exploration in

4

informationlpick-up. visualzsearch;
order' to establish the pert)whole relatioﬁshiﬁ. - .
.Thus, it was reasoned that, depending on theq%earners'
abilities in overcoming embedding conteitik\these two modes
of representing \information might be of psychological
sighificapcem(' e., whether the instructiopal format calle(
for or whether it imitates Specific proeessee‘of mental
e{aboration symbolically might hate difrerential‘effectsa
upon learners who differ with respect to their cognitive
restructuriﬁg ebiIities) Field-dependent people, who ﬁeve
difficulties in overcom*gg embedding contexts. might proflt
more from as instructlonal ‘format that imltates
symbolically some of the processes of mental elaboration
that are en alled by the mental skill which 13 called for
by the - tasﬁ Therefore, it was hypothesized that while
f1e1d-1ndependent 1nd1v1duals pexrform alike when exposed
to either of the treatment conditions, fleld-dependent

individuals perform better when exposed to the supplanting

16

4

condition'(see Figures 1 and 2). ' * R - L
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symbol system

Y
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Z .

information pick-up, exploration, visual search'

. 4 '
. X ~ Y .
.. k .
a . . . : '
schema, information processing )

- [

task and evalugtion requirements

x ) . ) ;
. (X) Bottom-up Prvcess
- e N ,
- N e - (Y) . Top-down' Process o
. . ~ ! N . , / + '~
Figure 1! Conceptual Entailment Structure of the
Theoretical Hypothesis.? \(Arrow.fails,é}e concept ™~
. . , . \ . .
entai;?ﬂ, and arrow heads are concept entailing). - .
L. I & 1Y \I :{%} - . -.
- ’ ‘ ‘
-

aeThféretji' l‘ﬁypothebis; By highlighting the ;elevany\
éetail of a visual %isplay; the-supplanting conditiod

1m1tates symbollcally a spec1flc process of ‘mental

elaboration the learmer would have to carry on by hlmself '":, .

otherwise; that 1s. informatxon pick-up, exploratlon. or

Yy -

visyal search in order’ to establish the part/whole
relatiopship. - B o . o .
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. Control va}iéble %

-single out a detail .., =
- from its general ‘

Indegendént

variable , ,
'Symbol'aqstem:h T C : o b
supplqntingf;nd/ . S | 7
short-circuiting - |

Moderator : Intervening Dependent .
variable - - variable = - - variable .
. / ' B4
Cognitive styles— Cognition: N Visual

] : 1 .
field-dependénce- ° visual.lea;;;;E\\\\\\ idqn%ification

independence dimension T , posttest’

Task and évaluation g

requirements: to

e
»

“context ‘ A ' E B -\

-

- : ' »
‘Figure 2. Relationship between the Variables.2
. p = v~ ‘
Boperational hypothesis: While field-independent d )
individualézperform alike when expdée& to either of* the \

“treatment conditions, fﬁeld-dependent indlviduals perform

better, when exposed to the supplantlng condltlon

<

Y




. 3
[ N ¢
.

. L Rationale for Hypotheses -

) éalomon,(lQ?ua) inves}igated.'a%ong other things, the
igsue of relatiénsﬂip betwsen learners' aftéibutes and media's
. Symbol systéms. .He hypothesized that symbol sxstems that
”P ' supplant specific processes of mental elaboratlon would. be
. . of particular advantage to ledrners who score low ¢n the
" relevant aptitude test.. The results have ‘thown thalt Qﬂi;e
low ability learnars profit more from symbolic repr sentations
N Co that supplant spec1f1c protesses of mental elaboratﬂgn. hlgh
abllxxy learners perform less well follow1ng such symbollc
‘ representat1ons -and much Petter follow1ng othér modes of
' reﬁresentlng”infprmatlon wplch‘gall for sk;lls already ‘
available .in their repe;toires. ‘It seems that inné%ferencej

may occurvwhen hlgh ablllty learners are eyposgd to symboi )

Eﬁdhar (1973), who 1nvest1gated ‘the relatiQe

S effectiveness or~v;sual remlnders on learning by IV,;
" N . . Lt

E ,‘ . | hypothesized that visual neninﬂers would have diffegen?ial
effécts upon learners who' differ with respect to their Ce
levels of 1nte111gence and thelr aptitudes 1n memorlzlng -

- , Lo vxsual detalls The results have shown that learners who
' : score low Gn the 1nte111gence test and/or the visual
2 (/memory aptitude test learn more when visual remlnders
are introduced durlng the TV presentatlon. whether the ?-
- L : - verbal component consists of statements\or questlons. For

T o learners who.score high on the intélligencs test and/or

systems whlch supplant mental SkllLS they have alréady_mastefed.




.reminders. - ' ‘ '

3

SF

- g. . _ ¢

_-Reviewing.research on interaction between the field-

‘ dependence-independence dimension and instructional

formefs. Goodenough'(1976). and Witkinret al. (1977) .
reported that fie;d-dependent‘individuals, yho heve
difficulties in overcoming embeddiné contexts,‘may be at
a dlsadvantage when exposed to unstructured 1nstructiona1

materlals. When the 1nstruotiona1 naterlal is\organized

.'so-that cognitive restructuring abilities are not called

for. field-dependent and field-independent ind1v1duals '

\

are not likely to dirfer.

The results of these experiments suggest that low

¥
1]

ability learners perform better when ezgosed to

-

{nstructional Tormats which supplant specific processes

of mental elaboration they would have to activate by

themselves otherwise. When expogsed to such modes of

‘represent{ng information. high ability learners either

already available in thelr'reperto;res. ,

perform less well or as effectlvely as when exposed to

symbollc representatlons whlch call for mental skills <

Qperat;onal Definltlon of Variables .

.o
).‘)’ . . -
.

~ r [y

Field-dependence- independence dimension. The field-

dependence-lndependence dlmen31on reflects the teﬂdency

of a percelver tp be 1nf1uenced by a prevalllng background
or context in which 1nformat10n is embedded. Field-
1ndependent 1nd1v1duals, who are lxkely to overcome

) a

embedding contexts, 'score high on .the Group Embedded '

[N . .9




1Figures Test (GﬁFT) Field-dependent’persﬁns. wﬁo havé
_more dlfflcultles in overcomlng embeddlng contexts. score - | -
low ‘'on the GEPT. ‘ ’
| hort-circyitigg A sequence of pairs of slides in
which each pair: consisted of a close-up that was followed‘
by a long shdt of the same visual display. The short-
'clrcuitlng condit1on required the learner to single out -
. (‘a detail from each of the technieal visual displays, :
| §upghantigg A sequence of pairs of slides in which
.-each pair consisted, of a close-up that was folloved by a
long.shpt ‘whose relevant detail had been hlgh;lghted. \By
" highlighting the relevant detail of a technical visual
e dLSplay. the supplanting condition was présumed~to imitaté
symbolically a covert process of méntgl elabqratién f@g
‘ learner would have to activate on his own oﬁherwise; that "‘ g
is,ninformation pick-up, visual séarch, or eiplbration,in'

order’to single out a detail from each of the technical

¢
o

visual displays. D ;;///i// '

Visual idenfification”posttest A test wh;ch

v,

required the learner to locate, among the letteﬁed parts
of each long shot, the deta11 that was suppvsed to be
singled out. . ) '

[, [ Ni "




Reseafch Désign

Chapter 4
Method .

Sample

The sample consisted of 120 subjects of whom 35 were
males and 85 were females, and whose age ranged from 17 to

25 years old. The ébbjects were qegiéiered in a compulsory

or elective psychology course at Cégep de Rosemont or at

Cégep de Maisonneuve, both in Montréal. Since many
programs require that students take psychology course(s);
the sample was presumed to be representative of the Cégep

-

population, o S

The data of the whole sample were considered in
carrying out an analysis of variance by means of mulﬁiplé

regression; that is, the moderator variable was interval

in level. Descriptive statistics were' also calculated.

‘'Some subjecdts were ther, on a post hoc basis,
assigned to one of the following four treatment: by ability -

categories: short-circuiting by low GEFT score,

supplanting by low GEFT score, short-circuiting by high S

GEFT score, and supplanting by high GEFT score. The

subjects who scored in the extreme quartiles of the GEFT
t

were classified as having a high or, low score. Similar

-

_ertreme-groups design had already been used in other.

’

22
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exploratory studies (Carrier &'Clark. 1978; Greco &

{ N v ’
Mec Cluhg, 1979). ' A two-way analysis of variance along
with some déscriptive statistics were performed onaﬁhe ) )

data of this 2 x 2 factorial design: -

—rememm————— e ) - Xl - Short-circuiting Condition -

XZ ' Y, - O2~ ‘ - Xy Sgpplanting Condifion : Y
e TP , Moderator (Y)

Xl YZ 03 Yl High GEFT Scorg

e et Y, Low GEFT Score

X, ¥, O,  Observations (0)

0y.+-0y Visual Identification
Posttest -

Figure 3. Extréme-groups Factorial Design
- — o

Rationale for research design. .As pointed out by

" Salomon-(1979), to test whether alternative modes’ofﬁ

- rgpresenting information vary as:'rto the amount of mental .

eiaboration or recoding they require, one should use one
mode of representing information that deviates from

léarne s/ scheéata and compare it with an dlternative mode

of representing information that imitates symbolically f\\\\

some of the processes of mental elaboration that are

required by the former: Symbolic!repfesentations that

4 | -
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was possible to test wh&ther the two modes of representing

deviate from learners' schemata require a more elaborate

chain of mental transforpgtions; thus lggding to \\\f o "
difficultiés. errors, slow execution, and variations - \
among individuals (Salomon, 1979). - By studying the

1nteract1ona1 patterns between posttest scores and :

learners' initial relevant abilities, it should be

possible to test whether altéqnative modes of representing

information require different amounts of mental
elaboration.

In this research, the GEFT assessed the learners' )
initial relevant abilities. The GEFT was selected a; a’
moderator variable because it calls for the same kind of
mental skill as the one required by the task to be
performedr that is; singling out a detail from an

embedding context. By exposing différent abilities

" learners to the alternative symbolic representations, it

information varied with respect to the amount of mental

elaboration they required. The evidence of these internal

‘processes could be inferred from the interactional

patterns of the, data (i.e., whether the two modes of
representing information gener&ted significant variations
on the visual identification posttest, giveh learners

who differed as to their cognitive restructuring

abil;tieé). . «

Materials

Treatment conditions. The indepéhdent variable was
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'two sequences of pairs of slides; each pair comprising

a close-up followed by a long shot of the same visual '
display. The short-circuiting condition consisted of
pairs of slides in which a close-up was followed by a
long shot. The supplanting condition consisted o{ pairs
of slides in which a close-up was foliowad by a long;shot
" whose relevant. detail had been highlighted. The pairs of
élides were arranged at random for each treatment
condition, 50 as to prevent an order effect that may hav;'
resulted otherwise. The content of the black-and-white
slideé was complex visual displays such as engines,
petrochemical complexes, industrial complexes, control
boards, and other such technologicai devices which j
coaprised several distinct parts. The subjects qgrz’/
presented a sequgnce of'3 pairs of slides in the exampie
section, 5 pairé of slides in the practice section, and 26
pairs of slides in the experimentation section. Each
slide was projected for 5 sec. A black slide was
projected for 3 sec between each pair of slides.
The slides were projecteﬁ at 3 meters from a screen
. in a room lightly illuminated. .The advance of the
pro jector was controlled by a WOllensaketape recorder.
Tke subjects were ,seated within 3 meters of the screen.
Pilot study. A pilot study of the experimentation,
was conﬁucted to determine whether the number of slides
albng with the time of projection did produce some
variations on the visual identification posttest. Three

5

subjects were exposed to the first version of the

R
{
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eryperimeént whose slides were projécted for 4 sec. TIhe
short-circuiting'condition seemed appropriate for thé
pilot study because the task”it entailed was presumably
more difficult than that bf the supplaﬁting condition.

The subjects' scores on the visual identification poiftest
were 7, 14, and 17. The subjects were sometimes annoyed
during the expérimentation; and thereaﬁ;e%freported that
the slides were not grojeéted for long enough, that too
many slides were projected, and thdt the content of the‘
slidés‘was sometimes too depse. As a resuit, the procedure
was modified so xhﬁé the slides were projected for 5 sec.
Two subjects were exposed to the .short-circuiting

condition, and their scores on the visual identification

posttest were 14 and 19. The subjects thereaftér reported

. thdt,’despipe the number of slides, it was nevertheless

feasible.' Further, the pilot study confirmed the validity
of the projection conditions, of the order in which the
steps were undertaken, and of the directions.

Production of visual-displays. Color and black-and-

white photographs were first reproduced from encyclopaedias
with fine-grain, blabk-and-white films (FX-ASA 32) that '
were overexposed 1 1/2 time at f/16. These films were
developed and printed on 12.7 x 17.78 cm and 20.32 x 25.4
cm glossy, double weight, high-contrast paper. Each

20.32 ¥ 25.4 em print was mounted on a 27.94 x 35.56 cm
two-ply, hard cardboard (bristol), and then framed with a
two-ply, black cggdboard (mayfair) mounted as overlay oh

the bristol. The c&ose-ups were produced by positioning

1

26
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a clear acetate over the relevant part of-each long shot

" ¢ .and scoring its contour with a swivel knife, so as to

make a stencil from whiqp the contour of %he part was
traced on 22.86 x 30.48 cm drawing paper and then cut out
with a swivel knife. Each mask was hountéd as ov%rlay on
the bristol, so that only the close-up emerged. The
highlighted long shots were produced by maskihg the
relevant detail of ;ach 12.7 x 17.78 cm print with '
}risket film, airbrushing the print with photo-retouching
grays kGrumbacher's gamma), énd framing it with a two-ply, '
blgck cardboard (mayfair). close~-ups, the long shots,
aqd the highlighted long shots were photographed with fine-
grain, black-and-white films (FX-ASA 32) which w;re.
handled as ASA 100 films exposed normally at f/16, and
then processed for slides. Theﬁfest items were produced
by laying a 22.86 x 30.48 cm clear acetate over each

20.32 x 25.4 ¢m print, mounting it as overlay on the

bristol, and numbering the print and lettering its parts

with red, 28pt (didot), dry-transfer letters. These test
items were.then shot with slow, color reversal films

(EKT=ASA 50, tungsten) which were 2xposed normally at f/16.

Measures

*
' The moderator variable for main study was the GEFT,-

and the dependent variable consisted of a visual .
identification posttest.

The GEFT requires the subject to locate a simple i
figure embed&ed in a complex one. This test is divided

*
‘e
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into three parts, consisting of 7, 9, and 9 items. The
time limits are 2, 5, and’S minutes, reépectively. While
the first section is for practice only, the number of /;Z
simple f1gures correctly traced on the second and third
parts constitutes the‘?&w score on the GEFT. The mofre
figures correctly tmgpéd} the more analytic the subject.
The GEFT was selected as a moderator variablsgbecaus
visual demand of the 1nstrument is similar to that o

-

task. ' )

¢

The visual identification posttest consisted of 26

bu}tiple—choiée items that required the subject to locafe, .

among the lettered parts of each long sfiot presented ‘
during the experimentation, the detail thatﬂwas supp&éed
to be singled out. Each slide, which proposed four
;esponse alternatives, was projectéd for 5 sec. The test;
items were projecteq in a&random order. - A black slide

was projected for 5 sec between‘each test item, thus
permitting the gubject\to writg—ﬁis answer on the respohge
sheet proQided (see Appendix A).

Procedure . . .
e '

The ‘experiment was run once a week at eac égep, - N
" during tne’study periods. The subjects were p?Zﬁ?tEgTngpﬁ
recruited by the experimenter who visited about 50
psychology classes. The experimenter told the students
that he was doing an experiment about visual perception

which consists of evaluating two modes of répresenting

information by means of slidés, given learners who differ

28

.
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as to some aspects of their personalities; that they

3

T

_"would first be administered a test which assesses some

%

, . 3 . c4s
perceptual and social aspects “of their personalities, and

would then be expo;ed to a sequence of‘élides; and that
they would finally be given their scores, on tﬁe . ’
personality test along with the’interpretation and some,
informafion about the nature of the experiment. The
subjects who volunteered to participate were tol&?where
and when the experiment would be run. The experimezier
did such recruitment for 6 weeks; that is, until §0'\
subjects.had(been exposed to each mode of represeﬁting
information. )

Whenever the experiment was run, the experimenter
. A B

first introduced himself and acquainted "the subjects with .

the purpose of the experiment; that is, a media study

which inveStigﬁtes the differgptial effects of two modés

of representing information by means of sli@es; given
iégrnerq_ﬁho differ:as to some aéﬁects of their
personalitiés. The ;ubjects were told that the e}periment
{ Would be done in two steps whose first would asseéss their
cognitive styles, and whose second would consist of the
proj;ction of visual displays along with the
administration of conqomitant test items. The subjects
were also told that, generally), the task would consist of
singling olit a part from its general context and that they
would have to work individually, in silence,\and withbdut
ﬁaking any note (see Appendix B).ﬁnfﬁe’éize of the groups
ranged from 2 to 20 subjects. . ‘ ‘
o ' ‘ o

1
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The experimenter distributed the Frehch\ggé%ififkle%s
along with the résponse sheets of the visual y

identification posttest, which were respectively numbered.
alike so as to pgﬁserve the subjects' anonymity and L
privagy. The subjects were administered the GEFT
aébordiﬁg to the French versiondof the manual for the
embedded figures tests (Witkin et al., 1971/1§78). - s
- -The experimenter selected randomly tﬂ; treatment
condition that was subsequently bresented to the subjects.
By means of examples and practlce, the subjects wsre given
an opportunlty to acqulre knowledge and experience about
~the task and evaluatlon requirements. The parenthetlcal
matters (e.g., EXAMPLE: task) that w1ll appear ig/;h
following- paragraphs refer to the crltlcal steps of the
experlment, and c%Thcide with ‘the captions of the slide
series. . _ N

4
The subjects were informed about the task

requlrements; thatﬁls, to single out a detall from its
. general context. . They were then exposed to the examples ’
of the éask (EXAMPLE:s task) which consisted of 3 pairs
of 38lides that represented the.treatmeq} condition"they
were eventually administered. ‘Such an iqtrodﬁction was
expected tq give the subjects‘an opportunity -to understand
thé conVen%Zon of representation that wap'used to convey

the information; :thus preparing them as to which kind of

" mental skill would be required so that knowledge may.be

'Iextracted. The subjects were also.informed about the

evaluation requirements: To locate, among the items of

ky

A
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(EXPERIMENTATION: task) and 26 test items

égéh visualldisplay. the part they were supﬁosed 4o find.

They were then exposed to the examples of ‘the teéi

’(EXAMPLE: test) which assessed whether the subjects had
’fouqé the parts in the whole visual displays. Few

researches (Levie & Levie, 1975; Tversky, 1975) have shown

. : L ) . .
that considerable retention may occur when learners are .

tgsteq\izsa way that is anticipated. This suggests that
récoding tratifies are also influenced by the criterion

measure that is“used to evaluate knowlédge achisition.

-~

L - i
'_ The example section, which consisted of 3 pairs of slides

' . , LN - :
and, whose purpose was to give the subjects an opportunity

.to acquire knowledge and experigpce about the task gnd

evaluatiggﬁiﬁquirements, was repeated two times for each

gréﬁp of subjects, no matter which treatment co;gition
was administered. ‘

The sgpqects were exposed to the practlce sectlon
whose purpose was,to promote better undérstandlng of the
task and e;\Euatlon requirements. This section con51sted
of 5 %alréfof slldes (PRACTICE: task) and 5 test 1tems / i
(PRACTICE: test). 'The 1tems in the practlce sectlon
-were not 1ncluded in the total score. However, the

N

experimenter scanned this sec 3, before correcting .the

CEBU%
- response sheets, so as to ascertain that the subjects

understood the task and evaluation requirementsﬁ\ .
. ] L !
The subjects were administered the experimentation

section which consisted of 26 pairs of slides’

(EXPERIMENTATION: test).
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The subjects were finally told their scores on the

[ .

GEFT al’orig,‘with the interpretation and more infongationv*—/‘”

o

about the nature ax}df-rationa_le of the experiment (see
Appendix C). Ly e Rl o .
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* The first statistics that wepé/;alculatéﬁ.consisted
of an analy51s of var1ance and some descrlptlve statistics
which tonsidered all fhe data of the sample; that is, 120

subjects\of whom 35 were males and 85'werg females (see

‘ Appendyy bq. Analysis of variance was performed by means -

-of multiple \regression (i.e., the moderator variable was

intefval in level). Such ttatistical procedures increase
measufement prepiéion. LA 2 ¥y 2 factorial analysis of
variance was.then perférmqu considefing only the data of
the learners who scored either 16w or high on the GE¥T;
thau—ls, SQ =qPJects of whom 17 were males and &l were’
)

females (se'e Appendir D). The latter two -way ANOVA was

per?ormed.beca se it suited better the erytreme-groups -

désign entailed the hypothesis. . S “

‘ \ A ©
Statistics of Sampié\ﬂata S ;,///7

-

The subjects' subgroups that were -administered  the

+

1earners who were eyposed to the short-éigpultlng

condition, and -12.23‘and &. 23 for those wh;\wae eyposed,

J

’

ko e e . L T s " 3
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Tavle 1 . S " o

Means and Standard Deviations of GEFT and Posttest Scorxes

for each Treatment Condi tion

N

Mode of
representing ) e

information = - . )

N:]

Ability test (GEFT)2

60
60 -

Short;circuiting : ) 11.6? ‘ 3.81
Supplanting 1223 4.23
AN
'Visual identification posttesfb
Short-gcircuiting 16.%7 3.31

Supplanting . 16.67 3.55

60
60

Note. N = 120.

Bayimum score = 18. ?@aximum score = 26.-

to the supplanti ondition.

The subjects' subgroupg\that were_ admlnlstered the
different treatment condltlon performed alike on the

visual identification posﬁf6§§>\lAs shown in the bottom

. N\,
part of Table 1, the mean and the standard deviation of °

the visual identifice}ion posttest are\16.37 and 331 for

the learners who were exposed to the short4circulting

cdndition, and 16.67 and 3;55 for those who\were exposed

. . /Xt ‘«\l
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to the supplantiné condition. : | “
+ The scores on_the visual identification posttest were
related to the subjects' abilities on the GEFT, fut were
not influenced by the treatment conditions that were .

administered to these subjects' abilities subgroups. The

outcome of the regression analysis (Table 2) indicates a
’ L3

'significant ability effect, F (1, 116) = 25.71, p < .00l

but no significant treatment effect and no interaction.

°

I

Table 2

Regression Analysis of Visual Identification Posttest b
Ability, and Treatment : .
"} 0‘ |
. ) - ’ -
- Source . SS 4af - _ MS F
Ability (GEFT).  251.69 1 251.69 25.71%
- ’ v - !
Treatment 4 .27 ‘ 1 .27 .03
Ability by , S
Treatment 4.55 1 4.55 .47
Error 1135.46 116 - 9.79 -
#p ¢ .00L.

]
Considering all the data (N = 120),.the correlation
coefficient between 'the GEFT and the visual identification
posttest is ¢ = .48 for the subjects’ subgroups who were

exposed to the short-circuiting condition (n = 60), and ~

o ~
! \ . »
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“

“ r = f38 for the shbjects"subgrépps who were exposed to

the supplanting cgndition (n = 60); each of them is
significant (p ¢ .01, two-tailed test), according to the
Fisher's test. of significance for xestiﬁg the hypothesis.
thate = O. , The scatter diagrams, which depict the
relationship between the GEFT and the visual iéen£ificatidn
posttest for each tré;tment condition, illustrate.a linear

relationship.

'
v

Statistics of Extreme-groups Design : -

~A

Based upon GEFT scoreé, subjects were split so that
a two-way ANOVA could be performed. Descriptive

b

statistics were also calculated. The only data that were |,
considered in carrying out these statistics came from the
~ subjects whose scores on the GEFT approximated the first

D 2t the bottom of

or the. fourth quartile (see Footnote
Table 3). The scores of these subjects’ subgroﬁps
approximate the Qomen's norms as reported in'£§E French
version of the manual for the embedded figures test
(Wiz¥in et al., 1971/1978).-

~ The statistics of the GEFT differed with regard to
the learners' abilities, but were quite similar with
regard to the treatment conditions that were administéred
to these subjects' abilities subgréups. As shown in.the
fop part of Table 4, the mean and fhe standard deviation
~of the GEFT for the low ability subjects are 6.18 and 1.75

for those who were exposed to the short-circuiting

« i .
condition, and 5.64 and 1.82 for those who were é@

36
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Table 3 )
Values of GEFT Extreme Quartiles in Norms Mggualagggg
Experiﬁent R '

Quartile
GEET : . ' 1st ) Lth
‘Norms manual
" Men 0-11 . 17-18,
' . \ . F3d : o
Women 0-8 . L6-18
Experiment® 0-8 T 15-18

#Norms reported in the French version of the manual for
the embedded figures test (Witkin, Oltman, Raskin, & Karp,
1971/1978). ©

values of the extreme quartiles which slightly ‘differed

These GEFT scores approximate the actual

in the two treatment conditions. and which w%re decimal
quantities. ‘

+

administered the supplanting condition. ‘The mean angd the
'étandard deviation of the GEFT for the high ability

‘ fsubjects are. 16.31 and 1.21 for those who were.exposed to

%Hé short-circuiting condition, and 16.57 and 1.22 for

’those who were.administered the supplantiné condition.

The statisties of the visual identification posttest

differed with respect to the learners' abilities (GEFT)
- N

4

4

“_;_;_. v
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Taﬁie L

Means and Standard Deviations of GEFT and Posttest Ability

Subgroups for each Treatment Condition

B Low.'ability? High ability®
Mode of
representing - M SD ; n M SD n
information

Ability test (GEFT)S
‘Short-circuiting  6.18 1.75 11  16.31 1.2l 16
Supplanting 5.64 1.82 11 16.57 1.22 21

Visual identification bosttestd

_ Short-circuiting 14.09 3.56 11 18.37 2.39 16

‘Supplanting 13.91  4.13 11  18.14 2.73 ‘21
Note. g.- 59.' . B .

‘®The low ability subgroup consists of the subjects whose
GEFT scores approximated the lst quartile. Prhne high

aﬁility suﬁgroup consists of the subjects whose GEFT

gcores approximated the Lth quaffile. CMaximum score = 18.
! v . . s
dMaximum score = 26.

i
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subgroups, but were quite similar with regard to the -

treatment conditions that were administered to these

subgroups. As shown in the bottom part of Table 4, the T

mean anﬁ'the standard deviation of ¥he visual
identification posttest for the low ability subjects are
14.09 and 3.56 for those who,were exposed to the short-
circuiting condition, and 13.91 and 4.13 for those who
‘Were administered the supplanting condition.{ The mean and
the standard deviation of the visual identification
posttest for the high ability subjects are 18.37 and 2.39
for those wﬁo were efposed to the short-circuiting
condition, and 18.14 and 2.73‘kor those who were
administered the supplantiné condition.

The scores on the visual identificatién posttest
_were relateé to the subjects' abilities on the GEFT, but
were not influenced by the treatment coﬁditions that were
adminiétered to these subjects' gbilities subgroups. The
ou;come of the 2 x 2 factorial analysis of variaﬁcev |
(Table 5) indicates a significant ability effec%,

F (1, 55) = 25.7&, P 4 -001; but no significant treatment
effect and no interaction.

Considering only the data of the extreme-groups
design (;} = 59), the correlation coefficient between the

GEFT and the visual identification posttest is r = .56

‘for the subjects’ subgroups who were exposed to the short-

circuiting conditio i: 27), and r = .5 for the subjects’

. subgroups who were d%ﬁ to the supplantlng condition

(n =32); each of them is 51gn1flcant (p < .01, two-tailed

" 39
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Table 5 ' - ~ | -
Analysis of Variany:e of Visual Identification Postteét‘bx'
Ability, and Treatment '
" . . N\
SQurce - SS 4af NS I
r
Ability (GEFT) 249. 02 1 249,02 25.74%
' ’
Treatmewt - .66 1 " .66 . .07
Ability by o ‘
Treatment L . 009 1 . 009 ~.001
Error 532,14 - 55 9.67
] ‘ ' N
ﬁ * ° t
*p ¢ .001.
L
test), according to the Fisher's test ohf signifioance for
testing the hypothesis that ¢ = O.
summary
.Whether the tests of significance that were conducted
considered all the data or only those of the subjeéts
whose scores 6n the GEFT were in the extreme quartiles,
the results were alike; that is, while the subjects'
abilities on the C;.EFT accounted for some of the .
variability on the visual identification posttest, the »

treatment conditions that were administered to these
subjects' abilities subgroups did not account for, any of

the variability on the visual identification posttest. \f
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: ‘ Chapter 6

’

\
Discussion

us . -,

y‘Sincé this expériment was derived fronm the %alomon’s
(1974a) first experiment, we éhall\firSt stress gﬁé
similarities and differences beﬁween the present
e¥periment and Séiomon's. “The focus of the Salomon
erperiment was-twofold; that is, he conturrently \ . ' \

investigated ATI and development of mental ability. The ) _ >

ability pretest was a cue-attendance test. The task

required the subjects to single out details 80 times from
4

each of the three paintings and repdrt them in writing. The

'symbolic representations wege a modeling condition, a'~

short-circuiting condition, and an activation cendition.

The mgdeling condition coﬁsis%ed ol repeatedly zooming in

and out on detajls, the short-circuitgné/condition | -Yg
comprised seriés of pairs of slides whose first depicted

one painting and whose second dep;cted oheodetail, and the
acfivation condition consisted of static slides from which

fhe subjects were required to report the details they

noticed. The ability postfest was a c;e-atteﬁdance task.

Thé results have shown that an ATI émerged between the

cuetattendance bretest and the conditions of- modeling and .

»

activation and that the subjects significantly increased
their cue-attendance abilities.
In the first publication of his research report,

Salomon (1972) stressed the need for ;nvestigating static

B
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codes as a means of imitating spatial relations
symbolically. The present experiment focused on ATI

§

between'leafhers' cogniti%e restructuring abilities and
'static modes of representirig information. Thg ability

pretest was the GEFT. The task required the subjeéts to
single out a detail from each of the 26 visual displays.

The symbolic representations (i.e., independent variable)

" were a supplanting condition and a short-circuiting

condition. The supplanting condition consisted of a
sequence of pairs of slides; the first showed one part of
a visual display, and the second displayed the whole -
picture in which a relevant detail had been highlighted.
The shért-dircuiting condition comprised-a sequence of '
pairs of slides; the first showed one part of a:visual
display, and the second preéented the whole’pictugp. The
knowle@ge'acQuisition posttest was a visual identification
task. The,resultF havg‘shown that no ATI emerged from '
this experiment.

These two experiments mainly differed with respect
to their symbolic repfesentétioné and to their foci. The
short-circuiting condition consisted of pairs of slides
ik both experiments. The supplanting conditions wefe
distinct: While the visuals‘§howedﬂzooming in on details
in the Salomon experiment, they presehtedhhighlighted i
details in the present experiment. The order of
presentation of the shoﬁg also differed; that is, while

the long shots preceded the close-ups in the Salomon

experiment, the close-ups preceded the long shots in the

\

\
4
- Y

a
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pgeséﬁt experiment. In thé preéenf‘experimént, it was
reasoned that since the long shots of fhe suppiaﬁt;ng |
condition are presumed to’symbqlize a final state of
knowledge eftraction, they should be projected after the
close~-ups. ’ . - ’

In the Salomon expe:imen%; the subjects were prétegted

and posttested on their cue-attendance abilities because
-

the focus of the research was to investigate ATI as well as

.

skill developmeﬁt.\ The cue-attendance tests were éomplex

visual displays frqg which the subjects were required to

report in writing the maximyé/;umber of items they noticed.

In'the'Efesent experimgnt, the ‘subjects' abilities were
only:preteétgd. The GEFT was selected al ; moderator
variable becguse it calls.:#s the tagk, for tﬁé ability to
single out details from their general qﬁn%exts, gpd thus

seemed appropfiate to induce ATI. Since the focus of the

_present experiment‘ﬁas gxclusivelx ATI, the subjects were

-’

posttested on knowledge acquisition only. )
It. was hypothesized, in tﬁi presept efpéiiment. that

while field-independent people perform alike when exposed

to'either treatment condition, field-dependent people

perform better when exposed to the supplanting condition.

The results have rather shown a'significant ability,
effect, but no significant treatmentcéffectt that is,
while the field-independent individuals performed alike .
when erxposed to either treatment condition, the field-

deﬁénﬁent individuals also performed alike when exposed

to either treatment condition.but significantly less well

)
(1

. .
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than the field-independent individuals.
Each treatment condition induced a moderate positive

cdrrelat;on gdefficient between the GEFT and the visual

. identification posttest; meaning that both treatment

conditions called about equally for the cognitive
restructufing ability. Since the field-dependent
individuals p;rfé;med alike when #kposed to either - o
treatment tondition, we must question the sgpplanting' .
condition. .This mode of representiné information did noﬁ/—J

“

seem to imitate the eognitive restructuring ability

. symbolically;‘consequently, we must*chailenge the efficécy

of the. hlghllght technique as a means of supplanting th@
cognitive restructurlng ability. So the treatment f
conditions mlght not have differed enough; that is, the .

alfernative modes.of representing information might not

havé called for sufficiently dissimilar abilities, thus - w

brecluding the gmergénce of an ‘ATI.

Other experiments (Salomon, 1974a; Salomon & Cohen,
1977), whose task ﬁés similar to the ohe of this
experiment but whose symbolic_representations differeg,
have shown that other apilities were influencing task
success.

In a second.experiment, Salomon (lg?ha)ﬂinvestigated
fhe role .of verbal ability ‘in singling out details from
their general contexts. As in the f{rst experiment, he
concurnén&ly investigated A?I~%pd developmént of mental
ability. The ability pretests were a cué-at%endance tgst,J

the GEFT, and a verbal ability test. The task required




: o Lsg
) \ the subjects t?zsingle~out details 80 times from eaéh of
the three paintings and of reporting them Qerbally. The
v , symbolic representations were a modeling condition and aﬁ
s . aqtivation condi tion, with and without induced ~
verbalization. The ﬁodeling condition consisted of
. repeatedly zooming in and out on deté&ls. and the . ';,f’ﬁa

e " -

. activatioﬂLandition comprised static slides f;oh which'
 the subjects were requir®d to report the details they
noticed. The ability posttests cohsisted of a cue-
attendance test and an organization measure. When th;
. ) cue-attendance poéttest scores were regressed on the )
verbal ability pretest scores, an inte;;ction emerged
between the modeiiﬁg-no-;erbalization condition and. the
activation—ﬁo-verpaliéétion éondition. Tﬁus,uit Mis i
that verbal ability might be called for when singling out

L3

detmils. _ . o,

v

Salomon and Cohen (1977) did a correlational analysis

v

“to investigate the psychological impact of symboiic

Y systems. The ability pretests consisted, aﬁong -other

o

ones, of a detail and concept test, a detail and whole
tes%.'a visual memory test, and a space construction test.
The tgfk required the subjects to single out defails from
a 8-minute television film. The symbolic representations
included, am&ng other ones, a Z version and a CU version,
Tﬁe Z version consisted of repeatedly zooming in and out

‘ ‘ ‘on &gtails, and the CU versio comﬁrised numerous long

eshots interchanged with close-ups. The knowledge

acquisition posttestis were a specifip‘knowledge‘posttest'

.
iy
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and a general knowledge posttest. The correlation
coefficients befween the abilities’;fetestpd and the
specific knowledge .posttest Meré moderately positi#e for |
the subjects’ subgrogp who was exposed to the CU version,

but about zero for the subjeéts' éuﬁéfoup who was expoéed .

. ». .
" to the Z version. This cogrelational pattern clearly
) shows that while thé CU version called for the abilities {

pretested, the 2 vérs;oﬁ did not; that .is, the Z version ‘

imitated these abilities symbolically. . .g/ T
: The results of these experimaﬁiifgth that the task ’

of singling out‘details‘might call for verbal ability '

(Salomon, 1974a); and for abilities in relating details

to conceptual eand perceptual wholes, visual memory, and
space construction (Salomon & Cohen, 1977). However, the

symbolic representations partly differed from those of the

&

present experiment. “

‘e - \

Addressing the issue of‘abilities in the ®tontext of
_ATI investigations, Carrier and Clark (1978) ‘and Tobias

(1976) argued that while some abilities may be critical el

=
at the outset of a given task, other abilities may be

required as the subjects progress through the task. This

[N

emphasizes the need for coliecting data on many relevant

abilities when investigating ATIs. AltHough it might be
) , v — . \
~ @ifficult to know in advance which abilities would be ' :

‘initially and subsequently called for by a given fask,
'reseqrch evidence ma§ suggesf‘some“abilities that could

be.considered. ¢ o -

V.
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Coming back to‘the present experiment and qonsidg;jng )
the extreme:groups design, it appearé that each treatment
condition induced a moderate positive corrélation |
coefficient (r = .5) between the GEfT and the visual
identificatipn posttest. These correlation coefficients
mean that, for each trea;mént condition, about 25% of tﬁe
visual identification posttest variance is associated with
-changes in the'subjacts' cognitive restructuring abilify,
and that 75% is not. This suggests that other ablllty(les)

might also have influenced task success 1n thls

experiment.

All of the previous reasonings along with‘the
research evidence reported suggest that, in the present
erperiment, the emergence of an ATI might have been

N . 14
precluded either because the alternative modes of

’ r;presenting information did not call for different

v ‘ hJ
amounts f cogn1t1ve restructurlng ability and/or because

the symbollc representatlons called fon other abllltles

Research ev1dence'(Salomon, 1974a; Salomon & Cohen. 1977)

. has shown that other abllltles were called for in

- " '
eyperiments whose task was similar to the one of this

3 o
experiment. However, the symboilc representatlons partly

™~

ﬁldlffered from* lzose ‘of the present experlment whe ther

unkriown. For ATI to emerge, the treatment conditions

the present trieatment condltlons would call for other
abilities and, more ‘pertinently, whether the abilities

referred to would be differentially required by the

alternative modes of representing information is, however,

"
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'léléo be thoroughly assessed, so as to consider the

(Sglomon, 1979). The emergence of ATIS requires that
" N\

\ | ) r L5
thgt are administered to the subjects' subgroups should

induce significantly different correlépion coeffiicients

between the subjects’ abilities and the visual |

idenfification‘posttest; this means that the alternative

“symbolic representations call for 'dissimilar abilities;

An analysis of covariance design would increase
measurement precision.

For effective learning to occur, a match needs to be -
established between the mental skills cailed-for by.th;

symbol system, the bsychological requiremént; of the task,

_ and the learner's: level of mastery of these skills

alternative symbolic representations induce different
psychélogiéai requirements for a given task, so as tp fit
fthe legrmers' abilitieé\or cognitive styles. o
In the context of ATI research, there is a need for
elaborating more’gystematic wéys of designing alternativg

symbolic represenﬁations, so that they‘induce different

/§§&chological requirements. The learners' abilities must
v . . - ~ ~

abilitiés which are initially called for by a given task .
as well as those which are required as the subjects
progress througq fhe task. Further research that isolates
media attributes which' interact with learners®' abilities -
is clearly needed, so as to create a body of rgsearch from
which it would be possible to prescribe instructional
treatments that fit learners' abilities or cognitive
styles. Thus, research efforts ghould inv?stigate ATIs

that would be apblicaﬁle in classrooms.
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Appendix A

Response Sheet

LS

5k

Identification : .
No. s ﬁatei >
Ages_ . Sex:s

Have you ever done

v

the GEFT?

IJLoéate, among the items of each visual display, thé-phrt

i 'you were supposed

to find.

-Circle the right answer.

, Practice

0l- A "B C
02« A B C
03- A B C

D 003- A B
D -

D Obe A B
D - 05- A B
.
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L

-locate, among the items of each.visual display, phé part

you were supposed to find.

ot

-Circle the right answer.

erimentation

E

19~

20~

21~

B

22~

10~

11-

B

A

25=y

12=

26~

13-

wse
s
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. Appendix B

e

Directions and Scoring Key -

B.1- Introduction .
3\ .
The experimenter introduces himself.

Purpose of thé‘study.
Steps. .

7

Task and rules. .l

B.2- Administratiqn of the.Group Embedded Figures Test (GEFT)

B. 3— Admlnlstratlon of the Treatment Condltlons

a. Identlflcﬁklon on the response sheet.

b. Task and ev?luatlon requi:eganﬁs: example. Y
c. Task and evaluation requireménfs: practlce,
d. Experimentation. |,
e."Visual identification posttest.

B.4~ Scoring Key

QT e
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3

B.1- Introduction !

The experimenter introduces himself: name,

kY
degree, and university.

*This is a media study which investigates
' the differential effects of two modes of
© representing information'by means of

slides, given learn;k§ who d;ffer as to

some aspects of their personalities.”
» : -

a

"The experiment is going to be done in

, two stepst b

-'asseﬁiyﬁht of your coé%itivg’style;

- pféjigzion °f the visual aisplays‘alopg
with Eénpomitant test items.”

‘ - ' "Tagk and rﬁils duriné tﬁe experiménts '

- Generélly.‘your task consiétg of singling

‘ 'out a part from its general context.

- You should work individually, in silence,
and without taking anycnote.;il

T

. The experimenter answers questions.

ey T
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¥ ‘: . -
B.2- Administration of the GEFT ..

\

s K} R 0 | ° g -

The experimenter distributes the French GEFT

booklets and the response sheets, which are

respectively numbered alike so as to preserve

.. the subjects' anonymity and privacy.
'l ) o ° - \g%&

r'e
*Verify whether the number whicﬂ is written
~ ,
/on the booklet is the same as the one which

is written on the response sheet."

) The ex?erﬁég;ter administers the GEFT according_

to the French version of the manual for the

o

- embedded figures, tests (Witkin et al.’,
1971/1973), and collects the GEFT booklets.

¢ . ' .
- . L i

L
"Remember your number if you want to know

your score at the end.of the experiijgent.”

~ v .
: . }

. . o * "o
B. 3= Administration of the Treatment Conditions

- ¢

The gxperimenterlselects randomly the treatment

condition that i% going to be. presented.

‘ Al

a. Identification on the response sheet

G

x .
.. "Fill Jjn the identification section on

the°responsé sheet.;‘

R . N B . 3 -t
. .
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Task and evaluation requirements: examples
"This section consists of 3 examples that
will help you to understand the task and
evaluation requirements."

- s

»

, L

"You are going to see 3 pairs ﬁf'slides.

) . oo
The first slide of each pair shows one part
of a technical visual display. The second

slide pregents the whole picture."”

& ' . '

"Your task is to find the part in the whole

visual display."

.

"The part you have to find has the same

. orientation in.both slifes of_éach'pair."
Bt . | "

N € - ""1 g;
The experimenter prdjects the 3 pairs of slides
(EXAKPLE: task), and suspends the ﬁrojection
(?AUSE). The parenthetical matters refer to thé 
critical steps of the experiment, and coincidF -
with the'captions of the slide series. He then
answers questionss This step may be repeated.

Each slige is projected for 5 sec. . A black

slide is projected for 3 sec betweeh each pair T B

! .
of slides.,

Is

PO



e N,

"You are noy going to .take the test of-the
. N
. example section."”

~

This test assessés whether the subjects have

found the parts in the whole visual displays.

\,
N\

¢

. "You should locate, among the items' of each
visual display, tﬁs éart you erelsdppased
to find.”

J >
"Circle the rlght answer on your response .
sheet:' example section." . ot

- ~

v
+ "The 'slides of the test are,présented in.an
order that is gifferent from the one qf'the
slides of the task. "

S
AR}

The eyperiménter‘projécts the slides (EXAM?LE Y
test), and suspends the prOJectlon (PAUSE)
then’ glves the right answers. and answers S s

questions. This stepamay be repeated.

’,

' Each slide is.projected for 5 sec. A Black

»

slide is p%ajécted ?or'5 sec betﬁeen each test'

: 1tem, thus permlttlng the learner to c1rcle the

'rlght answer on the response sheet prOV1ded.,.

. 4
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Cv

'

n

LR

M
)

Task and evaluation requirements: . practice’

'“This practice section ‘will help you to

-

T “have ‘a better dnderstanding of the task

,'and evaluation requirements."”
‘ "You are going to practice .on a sequence

» \

of 5 pairs of slides.”

The expgriménte: pfojects the 5 pairs of slides

é

{PRACTICE: tQSK). and susﬁendﬁ the projéqtion
(PAUSE). ~ '

i
o

" "You are now going'to takefthe test of the

.

_practice section.” & - , ,

*You have 5'sec.‘betﬁeen each slide, jto

.+ circle, the right answer on your resporise
. sheet: practicepsection.” -
* ’. v ‘
The experimenter projects the slides (PRACTICEy

test), suspends"the projecfién (PAUSE),'ana A\

' ahswers guestions. . -

¢
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The items in the practice section'are not
included in the total score. However, the
experimenter will scan this“éeqtion before
corrgcting e%ﬁp response sheet, s0 as to
ascertain that the subject. understood the task
and evaluation reAuireménts.

d." Experimentation
) r

"Practice is over."
; ~
f ‘ . )
"You are now goihg to see & sequenyg of
26 pairs of'slide&:"
o
. » : R " ,
'The experimentd® projects the 26 pairs of. slides

[

L) .
. (EXPERIMENTATION: task), and suspends the

projection (PAUSE).

t

e. Visual identification posttest.

"You are finally Soing to take the test of

the erxperimentation section.”

- "You have 5 sec, between €ach slide, to

circle the right answer on your response
t ]

sheet: experimentation section.*

o e e — = 8 P
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The experiméhter projects the slides

],
(EXPERIMENTATION: test), and suspends the

X projection (PAUSE).
The exggqimentér collects-the response sheets,
“iprojects the source of the visuals, éskq
- ¢comments about the exper@ment. and answers

questions.

ve

-

He then gi?es.the,leérner their scores on the

~

GEFT alohg\wi%h the interpretation, and explains

" the nature of the experiment (see Appendix C).--
\ ) . . .



B.4= Scoring Key

Erample section

~ 001-
002-

B
.D

[l

Practice section

- 003- .

.Ou; .

01~
02- - B~ 05-

A03- B

] Eyperimeﬁtation section

1- D 14-
o 15
3= B 16-
"4 oa 19~
5- ¢ 18-
6= A | 19-
- c 20-
8- B. 21-
9- A 22-
10- D ~ 23-
'11- ¢’ 24-
12- ¢ 125-
T13- B 26-

e

O w YU o > W o > o0 W > ao.0.

o >

"y

sr



Appendix C

J Information to Subjects

These information may be transmitted verbally, after
the erperiment, to thé subjects who wish to know more
gbout their cognitive styles and about the nature of the

experiment. ~

V4

Copnitive Styles

Cognitive styles. Cognitive styles reflect

individual differences in modes of acquiring, processing,
and using information (Ragan, 1978).

Field—dgpendenée—indgpendence cognitive style. The

field~dependence-independence dimension was .initially
assessed by two tests that were quite &upbersome; that is,
‘the Body Adjustment Test (BAT) and ‘the Rod-and-Frame Test
(RFT). The BAT requires the subject to adjust a chair to
the upright, when seated in a tilted chair which is in a
tilted room (Witkin et al., 1971; Witkin'& qudenough.
1981). The RFT requires the subject to adjust to the
upright a tilted 1um$nous rod which is inside a luminous
frame tilted independently, when seated in a totally dark
room fWitkin et al., 1971; Witkin & Goodenéugh, 1981). |
The field-dependence-independence dimension may nowadays
be assessed by the GEFT which requires the subject to.
locate a simple figure embedded in a complex one. The

score reflects the tendency of a perceiver to be
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/

influenced by a prevailing background or context in which

information is embedded.

Interpretation of the GErT. Field-dependent and ,

field-independent pegﬁle differ with respect to their
degrees of aufonomy of external referents. Field-
independent individuals are likely to overcome embedding
conterts. Fielé-dependenf pérsons have more difficulties
in overcoming embedding contexts.

The field-deﬁendence-independence dimension is a
cognitive style that is consistent in a very wide array
of perceptual situations which share the requiremeht of
perceptual disembedding (Goodenough, 19763 Witkin et ai.,
' 1<b71,v'1977; Witkin & Goodenough, 1981). ' The field-
"dependqnce-independence dimension is self-consistent
among tasks featuring actual stimulus configuration‘or
spatial material. This concept may also be applied
to intellectuaf’activities which deal with symbolic
representations or thinking, such as in problem solying
~tasks.which require the subject to use a critical element
in a contert that is different from the one in which it |
was presented;

\Field-dependent and field-independent individuals are
"just differents- no ones are better than the others.

Characteristics of field-dependent individuals. They

tend to be outgoing; they are skilled in getting along
with people. They often express. interest in educational-
vocational areas which feature social -.content and which

require social skills. C;/

4
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Characteristics of field-independent individuals.
"They tend to haye an impersonal orieﬁtation; they are more
contained and ihdividuaiistic. They often exﬁress interest ~
in educational-vocational areas that are more solitéf& as
to their work requiréments and more. abstract as to‘their

substantial contents.

Modes of Representing Information |
‘ . : ™~ ‘

Purpose of the experiment. To‘investigaté the

differential effects of two modes of representing
information. by means of slides,‘given learners who differ

with respect.to their cognitive styles. N

Modes of representing information. The experimenter
shows few examples of the two modes of representing
information: 1- CU-LS: standard visual displays

2- CU-LS(H): modified visual dispiays

Hypotheses. Field-independent individuals pérform
alike when exposed to eithgr mode of repregenting - '
information. 'Field-dependent individuals perform better ‘
when exposed to the modified visual displays.’ ‘

Rationale. - Field-dependent péople. who have
difficulties in overcoming embedding contexts, may préfit
mofe from the mode of representing information that |
imitates symbolically some of the cognitive processes they ‘ .
would have to carry on themsglves otherwise; that is, .

visual search or exploration in order to find the part in

the whole visual display.
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.” . . ¢
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Appendix D

N _ ‘. Raw Scores of Sample Data

Table D-1 Y

' Raw_Scores of Subjects for 'Short-circuiting Conditioh

)

/ GEFT scores® . :Posttest scores®
18 . . 22 '
. R 18 ‘ 22
| 18 20
. 18 18
, ‘ 17 . 17-
- 17 Ci7
. . R 17 ’ . ' 19
VA . 16 o
. 16 ” 15 j
T I 22
“ 5 .
15 S 1 S
. ar ¢ S :
15 S BT
5 1 o
- " 15 \ 9

‘Note. ni= 60. ‘
aMa.:ntimunfi\sco:/e = 18. 1st quartile = 0-8, and 4th quartile
= 15-18. btha,ximum gcore = 26, ' '

S (table continues)
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GEFT scores Posttest scores

15 .. ‘ 18
14 Ch T 1
14 1
2 ' " b -l 19
’ L : W o | 17
4 - 20
14 | : | 1-}'
3 16
. & 15—
' 13 18
13 B U :
. c 12 : 11
12 16
Y/ 12 23 °
12 17
' ’ 12. N 21
11 14
S ' T : W

. 1 | 16 -
‘ 11 .17
1w 16
S 10 , 20
: TR 18
(table continues)
“\ P o/ 5 Y ‘r 1,
A y .
. y .
S e e e, :
. s o |
® Ck
: : I
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GEFT scores

ey

Posttest scores

%

13
20
12
"
16
18
12
13
10
17
16.
13
17

£
16

13
13
11
14 .
7
15
18
‘20

-
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Table D=2

Raw Scores of Subjects for Supplanting Condition

N

GEFT sc res? | Posttest scorcisi
18 - .16 ]
I 16
18 18 ©
18 21
18 | 19
18 .1
18 18
T 2
. . ‘%0,
17 . 15 o
17 | 17
16 ‘ © 17
‘16 . 22
16 22
16 20
) 15 20

© 15 1

' 15 " 1
15 ' 18

a

.Néte.. n = 60.

]

8 arimum score = 18.. 1st quartile = 0-8, and 4th quartile

<

‘= 15-18. brvh{imum score = 26.

(r’c)able continues)




C e

ks;

. Pl
R

-

AN
) GEFT scores Posttest.scores . ' /}_
15 FIT
15 18
4!‘ ! / ¢ 1 ¢
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