DOCUMENT RESUME

ED 092 120 ] IR 000 679

AUTHOR Salomon, Gavriel

TITLZ2 cognitive Effects of Media in Interaction with
Learners' Traits.

PUB DATE Apr 74

NOTE 18p.; Paper presented at the Annual Meeting of the

American Educational Research Association (59th,
Chicago, Illinois, April 1974)

EDRS PRICE MF-$0.75 HC-$1.50 PLUS POSTAGE

DESCRIPTORS *Cognitive Development; Early Childhood Bducationg
Educational Television; Field Studies; *Learning;
Learning Characteristics; Mass Media; *Media
Research; #*Models; Research Methodology; *Television;
Television Research

IDENTIFIERS Aptitude Treatment Interaction; Israel; Sesanme
Street

ABSTRACT

This is an initial examination of findings froa
laboratory and field studies done in Israel on the
cognition-cultivating functions of media. The studies reasoned that
highly explicit presentations of film-mediated operations can be
imitated by observers, and that once imitated, they are internalized
and can serve as modified mental skills. Two laboratory experiments
provide empirical support. A field study of "Sesame Street" in Israel
sought to determine if, in fact, a mass medium can produce cognitive
changes. The absence of an adequate control group was solved by the
methodological technique of multiple regression. A few of the
findings of this complex study are that media can be made to affect
nental skills, and that given sufficient novelty and cognitive
stress, media‘'does cultivate specific abilities. Second, television
is an important force in cognitive development, although little is
yet known about exactly hov this takes place, with whom, and under
what conditions. Third, the distinction made between formats that
accomplish the function of modeling skills has received empirical
support; and finally, the findings show who learns more through
modeling and who from skill activation. (WMC)




« P

ED 09212€C

COGNITIVE EFFECTS OF MEDIA

IN INTERACTION WITH LEARNERS" TRAITS

Gavriel Salomon

The Hebrew University of Jerusalem, Israel

Paper read at the Annual Meeting of the
American Educational Research Association

Chicago, April 1974

us OEPARVMENTDFH A
R EDUCATION&WELF:RET"
NAYIONﬁL!NSHYUTEO'
Tois EbucATION
i DOCUMENT wasy
S DUCED EXACTLY 4ag op
THE PERSON OR QRGas

BLEN wikko
CEIVED Fu0m
NHZATION ORIGIN
NIONY
B
ICTAL NAT ONAL WS”'UKY[?;
ON POSITION OR POLICY

ATINGIT POINTS OF VIiEM

ORrR OBy
STATED DO WOT & LN :
s ECESSARY &
EDUCAT




Tho poosibility that modin cultivate mentnl skill:

When the effeots of the maus media, ;;rticularly TV, are dig-
cussed, thu readily dvniluble associations are "aggression", "family
rdlotions", "knowledge", "attitudes", "conuu@ption", ond the like. It is
interesting to note that most of the research, up to the present, con-
cernad with the effocte of TV, deslt with nearly only three classes of
factorst The typical contents of commorcial TV, particulerly as they
affeoct attitudes, oggressive and anti-sooial behavios (e.g. TLaren-
hower, 1969; Feshbagh & Singer, 1971), knowledge, and the like (Schramm

et al,, 1961); the televiewing situation, partioulorly as it sffects

homework, family habits and tho 1like {(e.gs Furn, 1971); end the tech-

nology of televising -~ outstanding in ito interest smong educators

(evg. Allen, 1971), as it affocts achiovement.
However, there is one factor whioh, for sone reason, has received

hardly sny eapirical treatment, gémely -~ the coding system (i.e. the

symbolic-communicstional formats)zof the medium, It was Edmu:d Carpeter

(1960), followed later by Marshé}iMcLuhan (1964) who first drew-our

attention to the possibility that the communicational "language" of

medie may have unique effects of their own, sbove and beyond the effects

of content or eituations of exposure. Yet in spite of the wide spread

publicity of Mcluhan's writings, and possibly also due to his style,

the question as to how (if at all) the "langusge" formets of ngdia

con affect one's psyche, wos never brought up to an empirical test.
Sti1l, the possibility has not csceped the attention of re-

ae#rchera. Runsterborg (1972), has observed es far back as 1916,

thet film "externeliees™ our modes of recall, association and thinking.

Bruner (1961, 1964) much loter, speculeted thst mzn has to Jevelop
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internal systoms to serve oo countorpertec of externsl medin and teche-
nologies, Thus, medie nr. not just the extensions of msn, but men adupts .
himé’q;f»,-,ﬁpsychologicully, to thelir novel demanda. Olson (1970) spesks
of intelligonce 85 buing okill in o medium, Exponding thie argument
(1972 0,b) he assorts thot medin "cultivator mentsl skills., Feldman
(1972), toking s Piagetion point of viow, theorizes that medi;::'z'as well
88 other types of exparionces, sccomplich e "erystallizing'" function
in conceptusl devclopment, thus enhance movement from stage to stage.

In short, a3 one can note, the possibllity thet media affect
cognitive skills has received some thcorctical considerstion, but with
littlevompirical evidence to back it us, In the present paper I wish
to furthor exsmine this cognition~cultivating function of medias and
provide initisl findings from leboratory end field studies done in
Ierael,

Thet different medio have different types of coding systems, or
"languego" formats, scems to be a common obsorvation. It is quite ot~
vious that digital codes, which characterize langunge end mathematics,
oxe very different from anelogical codes of piotures, drawings, films
and TV, Similarly, the spatial representation which constitutes maps
is quite diffurent from that of seriaol photos or of photographed land-
socapes. Clesrly, some medis have more similer coding elements while
others ere more dissimilar,

It could he possible to supgest even o hierarohy of medis and
classes of media according to thc cxtent of their rherod and dissimilor
coding nlemonts1. However, for our prescnt purpose {t suffices to agreo

on th¢ assumption that medin differ not only in terms of their teoch-

1Pertlculor cheptucs in the Forthcoming 1974 NSSE Yeerbobk (D.Oleon,
ed.,) denl more directly with this issuve.
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nologies of transmiesion, but also (and pirheps more importantly)
in torme of their coding oystems, or "languege" formats.,

Another assumption which we could safoly make 1g that as
coding systema differ, so do elso the informotion cxtracting and
proccssing activitios which arc applied to theme In other words,

.the woy ono extrects and procosses information from one coding sys-
tem {s quite different from the way hc does it from enother. The
question of whether the resultant knowledge or meaning is, or is not
the same, 1s somewhat irrelevant to this point, Indeed there is evi~
dence to show that storsge, recall, solution of problems, recognition,
even kinds of mediators which are activated, differ as ;’;unction of
the coding system, spatial arrangement or formot structure of the in-
put informetion (s.ge Paivio & Yarmey, 1966; Samuels, 1915; Fleﬁing_

& Sheikhian, 1972; Brooks, 19683 Huttenlocher, 1968 ).

Given these two sssumpltions, it follows that dij}erent modia
LT

N
y;

(not teonnologies) have to cell upon differont modes 6? mental activity,
and thet these have to undergo constant changes as one is continuously
exposed to new and changing coding systems. Could we undexrgo such
changes a8 the result of exposure to media which challenge our mental
cspaoities with new demsnds? Croes-cultural studies repeatedly demon-
gtrote the high media-illiteracy of non-Western people. Yet, as ox-
posure to Western technologles and media/ﬁggge:zgga-literaoy develops.
Does exposure to the medies csuse the ghift from illiteraoy to literaoy?
And if so, what constitutes thot shift? As Lloyd (1972) observeds
"Socialization in the Wostorn pictorial mode is important snlthough we

sre gs yet unable to specify tho preciso dimensions of this experience”



In another place (Salomon, 1972), 1 have ergued that if learning
o ocopu with new coding systems means the cultivation of appropriste
mental "countorparts" (Bruner, 1961, 1964), thenbecoming media-literate
enteils more than just lenrrning some nssociations betwcen formote and
mecaningss It could entoil internalization of the code, its schematiza-
tion, and its use as a "mental tool", mediotor or covert representa-
tion, Thus, exposure, to maps ought to lesd to changos in spetial re-
prosentation and exposure to film-- to botter ability to think in terme
of the filmio codes or formats. Olson (1972a), reaches s similer con-
clusion, although by meuns of a differcat retionsle, suggesting that

"experionce hes its effect on behavior thtough the information it pro-

vides.". Any aotivity requires information for the guidsnce of every

éomponent in it. One acquircs both the information provided by the ex=-
perience ss well as the ékills involved in its extrsction, Thus, site
ting on chairs teaches us both about chnirs as well as sbout the skill
of gitting.

Two major questions can now bo raised. First, can media be
made to cultivate mental skills, and if so'-- how is this function ec-
oomplished for differént people? This is what I tend to oonsider en
educationsl questioh. Second, do mcdie, in foct, and particglarly the
ness modia, oultivate mcntol skills? And if so, how is this accompii-

shed? This 1s a developmental quustion, -

Some preliminﬁry uxpetimcnts

_ To answer the firutl yucstion, o sories of experimonts wes oer= =
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ried out, In these experimonts a8 particuler coding olemont of film
was chogen ond presented to children in varying dogrees of explicit-
ness. For exomple, in onc case we choso the olement of the soom=in~
and-out on details, This ¢lement is quite unique to film, However,
the psychological function that it sccomplishes is apparently isomore-
phous to the skillrof‘selgcting percoptual details out of s complex

and noisyigggtgxtl,ﬂThus. such e filmic element could be internalized

A

end could be,usod as a covert mental schemstized operstion, In another -

study we heve used the elemont of laying-out solid objocts., This isg
loss unique to film, but the filmic range of codes, or formats, allows
us tp lay out even the most unusual objscts, in quite simple woyse,

We hove reesoncd that such highly explicit presentations of

film-mediatod operations, can be imitated by observérs, and  that onco

imitated, they ore internalizéd and cah-eervé éé mbdifiedﬁ(diwhéﬁiﬁ éd;M> B

quired) mental skills. Wo have contrastod suoh explicit pfesentations
with others (usually slides) which == as we reasoned ==~ call upen or
.aotivate, rather than model <~ the skill to be lesrned,

Our experiments indicatud two thingss (&) Exposure to films,
which explfcitly model e particular operation thet is pert of the fil-
mic coding systom, lesd indced to improved mastery of that operation,
Learners showed improved ability to oarry out tasks which required the
mental skill modelod by tho film, Thus, it appeercd thet a medium suoh
ss film, can modify mental skills.

(v) SyStemgtio 1n£oroctions“betwsen ;ebtners' 1n;£$a1 ability

 and explioitness of presenting the operation were found, ;Thé'pOQrQr:ff‘

G
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tho mastory of the spocific operation ~= tho more is learned from the
highly explicit modeling prosentstion., The better the initial mestery,
the more is loarned from a presentation that calls upon one's already
exiating montal skills, These rosults, simplified for the purpose of

this paper, are prosonted in figure 1,

Modeling the
skill

§, \) /ﬂ
o+ Calling upon
5 / the skill
e ™~ L
B /::><;\ < .
X — .\
o Y k
2 . Control
= - |
] . . .
P ) .
j=]

Initiol mastery of skill
Figure 1j Interaction botseon learnera' initiasl ability and

two modes of using film to enhenco mental skilis.

Wo wure {in tho position to suggest that modia can affeot mentel

8kills in two wayst They aen model an operation, which may be interna=-

lized2

by those who start out with poor mastery of that operation, ¢nd

2 J«8+ Bruner, whilc oommenting on these results suggested that the
modeling films enhsncod the mental skillas through "souffolding" them,
rethor then leanding to the intornalization of the model (Privete
oommunicetion, Toronto, 1972), I
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thoy can modify the operation by calling upon it, or ectivating it, in
those of initial better mastory of it.

These findings suggeast that media can modify mental skilla in
differential weys. But do *he mags media, in fact, lead to such sog-
nitive changes? That ie what the study of "Soueme Street" in Israel

came to answer,

A_ficld studys The effeots of "Sesamo Street" in Israel

"Segame Street", the educational, but comméroial-TV like program,
#os originally designed for American 3«6 year old children. What
charecterizes thene, in comparison with, say, Iareéli ohildren is the
large quantity of commeroial TV broadoasts which they oconsume daily.

Aoknowledging this faot, the producers of "Sesame Streat" have tried

~.very hard -to present .their educational messages-via the most sophisti- - e

cated, oommeroial-like'programe. and meke them res;mble, in format, the
most advanoed commeroisl TV programs. The educational mespages them-
selves were much more pedeatrian and reasembled the\t&pical conteﬁts in
every common kindergsrten,

When such a progrem was brought to Israel, whose children have
Ehad enly 8 very brief exposure to TV with qﬁite oldfashioned programs
on it, the question of TV-literacy ceme immedistely to mind. If the
program's formats are geared to play upon the televiewing hebits and
B to 081l upen the mentsl skilia of the American TV generstion, what
kinds of mental requiremente do they make to the reletively Tv-il- |

1iterate Israeli ohildren? Hora importantly, to what extent does

‘f‘"’ﬂexposure to suoh a program modify, or oultivate. aPooific mental skille
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in Isrseli chi;dren?
1t {e important to note that the oncounter of children, like the

Ieracli children of 1971, with an extremoly unique TV program like
"Sesame Street", Provides 8 rare opportunity for the study of the
question of whether o ﬁodium's spocific formats do affect mentel
skills under reslistic und natural conditionua.

| The study was rather complex and only a few of ita ma jor find-
ings will %he repeorted herQB. 517 childrven, agcd five, seven ané‘eight,
end represcnting low income end middle nlasses, took part in the study.
A bettory of "IMV-literacy" teats wna»developed following a careful
snalysis of the program's most ouistanding fo:mziss Thus, e.g. we
found that the show is highly frnpgmentcd. Ve rcosoned, therefore, that
it ¢ells ypen one's skill of synthusizing the various elements end
imposing some logic on it, llrnce, a tost for thig skill was developed.
Similerly, we found that the camers in the progrsm often taokes the
viewer around objects to show hin (he objcet fron different poihts of
view. We hypothesized thnt lhe program models the skill of chenging
one's point of view. Hence, s tewt of this skill was developed.

Other tests of additions) skills, such as disembedding a complex

3 more de'sniled deseriptiocn can be teund in G. Salomon et al, ’
Bducational Effects of "Seswne Utrcut” on Israeli Childreq (Brief
Summary ). The ilebres University of Jerusalem, Isvael, September

19724
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figure, relating components to wholes, were developed. Some of.those
gkillas we aseumed'}o be ;élled upon and thus expected them to be cul-
tivated in ohildren who ﬁnd slready some mastery of those or equivalent
skills., Other skills were assumed to be modeled, and we expected them
to be cultiveted in children with initial poor mastery of them,

However, sinoe the program had also specific instructional ob-
Jociives, we tested their attainment (using the ETS bsttery, Bell &
Bogatz 1970) as well., We wanted to examine the extent to which attoine
ment of the conteatual knowleége (the intended objeotives of the show)
is related to cognitive ohanges resulting from the novel "language"
formats of the show,

The exeoution of such a study poses many methodological vrobdlems,
-not the least of whioh is the absence of an adequate control group, We
solved that problem by using the technique of multiple regression
" (Cohen, 19683 Walberg; 1971) to enalyze our data, This technique en-
abled us to partisl out varience which was due to background and
initiel ability differences, and to examine the extent to whioch dif-
ferent amounts of exposure, and different components thereof, accounted
for varisnce in learniné. In other words; we asked, how much diffe-
rence in mentel skills and in the intended knowledge-areas does
exposure to the program make?

Briefly stoted, we have found, first of all, that exposure to
the program hes s significant effoct on TV-literacy mental skills.
Thiékefféct was far large:'pn highly speoific mental qkil;s, eqch‘éu

 ohanging pointe of view or releting conpononts to wholes, thon on
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more general asbilities, or styles, such ng field dependency, Bul even

in the latter case, cxpoasure to the program accounted for up to about
10% of the after-the-show ability variance. In the former osses ex~
N

posure was found to account for up to 23% of the variance. In sum, then,

exposure to a psychologically demanding program as "Sesame Street" has

rather substantial cognitive consuquencos, thus indicntiﬁg thet TV does,

spparcntly, cultivate certoin mantal skilils,

There werc, of course, dilfercnces anong the age and SES sub-
~groups, Oldor children were more affacted by the progrem's "language"
formate then smallev ones, and mors wallato«do children benefited more
then low-income oncs, This comes in no surprisn, ayg the older and the

more well-to-do children were more cxpoced to the progrem., More impor-

~tant, thoy were mentally,butter,equipped”from.the“outgﬁﬁwﬁndnthuﬁwgaéﬁgznﬂ_

+

stoed the show much better from the early days of its presentotion.

Indced, it was not sheer amount of oxposure to the program, but rather

s oty ey

Jha intellipent viewing which nade it heve so profound a cognitive

effoct.4 Haturally, intcllisent viewing cannot exist without exposure
but the latter can, end often does teke place without the former.
Another finding of the study further strengthons this point. Half

the mothers of our five yenr o0ld group were urged to view the show with

4Whilo, for instance, amount of exposurc over the four months perfod
of the study accounted for hardly eny significent portion of the
learning veviance, it was the knowledgo of what has beon seen Lo which

‘much of the varisnce could be aseribod. ~ : e
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their childron, explain it and eclaborate on its meuseges, This did not
moke much of a difference for middle-olass children. Encouraging
their mothers to join them in viewing the show did not mske them losrn
more or be more étrongly affected. However, oncouraging mothers mado
8 large difference for the lower-class children, The result was that
SES différences, b dominant réctor in the non=-oncouraged group, ceasaed

to play o role in the encouraged groﬁp. That is, lower and middle-

classe children benefited-to a similer cxtent as e result of encouraging

thoir mothers.: The active pariicipation of the lower cless mothers

made their children view the show more intelligently.

How did the program cause the cognitive effects which we have
found? Cleiming that it is "novel" and "demanding" (in formats, not
contents) explains very little. Thus, we have tried to distinguish, as
best as we oould, between those formats thet modeled skills, and those
which‘called upgn skills. We hypothesized, on the basis of our former
experiments, that while the less skillful children ought to benefit
more from what is hodeied, the latter ought to profit more from what
oalle upon their skills. Indeed, we found negastive or zero correlatione
betweon pre- end posi-viewing measures of‘akills‘which were modeled,
neaning that the initially less skillful children lesrned more from
what wag modeled. On the other hand, we found positive correlations

~_between pre- end poet-viewing moasures of those skills which were ’ i

"; f5oel1ed upon, auggesting that thc more one maatered ) skill at the

k-outset,,the more it was developed (see table 1)
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Toble 5t Correlations butween pro- and poct-viewln; abilitivs in the

S

high expogure gsroup

Mentael o Tegt of
nkille , ,
which were 1, Picturv arrangencnt W4 BN
e itog. : 4
<ulled 3. Field dependency S 36%H
Upon : '
4« Close~up -- long=uhnt 33%
Mentuol 5. Tuat of changing points
skills
which were of view 01
e Yy ereon
Arsoclel ed 6+ Components end ¥holes -, 40 %*
* p<.05
*x p<.01
n e 55

Triso findings suggerst the conclusion that media cannot oniy

be made to uffcot cognition, but that, under particular oconditions, they

do in fact have such offects. Furthermore,’these are differential effoots, :

interscting with children's capabilitics. Leqs able ones are more af-

fected when the TV "languege" formats model 'a skill, while initially

better oble ones are more affectod whon thn formats call upon, or scti-

vato, exxeting skills. In theqn respoctd, our findlngs in the "Scsamo

Street" study are in. full ogroxnent vxth those obtaincd from the oxpcri-

ments.

Finally, what about contuntunl 1varn1ng ond mental cultivetion?;’fffl

 ]::{Two findi ga sugg st a cloSv ralatzonship bctweon tha two. Firetly, we f,i;




{ArulToxt Provided by ERIC
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found ittt o) bionvhip botoe o b bweo proups of variablos before the
progran wan brondesatad, Ui oaboene s ol relotione taok place aloo after
the brosdoeastine a finnn sz aver nsong the it tle~exy sure children,

However, arops thaae whio were anboasively axposcd to the program, mostery

of TV-literney akills and eontontunl tesrning beecane strongly inter-

- s e . s

veinteds The sicoond ralevant indine wno that, other things being equnl,
expoaure o "Ieanme Gtreet™ eode th o ldren he better nble to learn
from another tnstructionsl Cilue  Thet 1o, they woere hetter able to ox-
tract asnd process scientific intersaticon prosented to them via film, as
noreasult of their cxposure to “Sooon Dreaot',

/"upport the hypothesis
Token togotner, theve two inanings/ that "Seoane Strect" did, in-
deed, affact TVerelanted monierl skilla, and that thesoe -- once developed

-= facilitntn contentual learning from the wediunm,

Concluling Rennrxe

ledin hove their ¢ffecte on human beings. Put 'this assertion
means very little. Speeific conponents of medio, such as typical contents,
situstions of exposure, or particular tcchnologics, have some kinds of

effeet on none types of people in some social settings, To this list of

factors snd interactions, we huve added -~ what we consider to be the

very heart of medis ~- the copgnitive offocts of particuler "language"

fornsty #hish characterize ona meiiwm or asnother.

As o result of our uxperimznts ﬁnd field study, Wo are now a

fwbit bnttnr ublo to ,laim thnt mnd 1n hk mndo to 1ffoct mental skillq,‘

;:and that s glVen ufficlont nOantv and cognxtive s?resa - mhey do ,{:”"
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cultivate specific abilitios, It becomes now nore evident that children's
expogure to, say, TV is s rather important forcu in their cognitive deve-
lopments, oslthough we know ns yut too little to state exnétlx how this
tokes place, with whom and under whot conditions., The distinction we have
made betwecen formats that sccomplish the function of modeling skills,

end those that cell upon skills, hus roceived empirical support, The
findings show also who learns morc through modeling and who from skill
activation, However, all this doeo not tell us yet what role media play
in the overanll process of cognitive developmon?.

The etudy of "Segsame Strest” in Israel provided & rare opportu-
aity to see how media, in 8 non-laboratory setting, affucts cognitions.,
But it would take a longitudinal cross-cultural study to meke us under- -
stand the role modern media play in dcveloping ebilitles.,

All seid, we soom to discover that the "cooa-colonization" of
the world, through.the wide dissemination of Western mecdis, mekes the
world into a "globsl village", not only in terms of shared knowledge)k

interests, habits, aspirations ond attitudes, but also in terms of shared

mentsl skills,
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