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Introducrion ’ .

» - . ‘
v .
confder an Uccidental busimessman, who belicves *hi&ielf particular/;
-2pt a2t aggociating names with ﬁa;es, on his 1n1c.al is to Tne Uriep
Lter meeflng a number of people he feels quite per lexed sinte 02 can
wember -names but can no longer readily assign them to the appropriate
3>3n, howeveys, ~0ur businessman .no longer experiences this difficulty
»szr, he 1% %ow'puzzled that at one time all Orientals seemed to "lo
>iice thesg peoole now appear to be as different as,nis Occidental
L}
Zrning

arr2s. ‘
schema is

z22pt forma-
t 2 defiged
icn are fa+

‘ N - N
‘ .

Suqh an experlence as this represents a type of percepCUal
which' may ‘be called schematic concept formation (SCF). Brieflys/
~zst understood as a s= atiscizally, defined ¢oncent. Scﬁema*iy

~Tion LOHSlSCS of abscraCC1n° the commen elements or properties
~l2s3.into a scheza. There=ICer both discrimination and ret

-1zated sinca conly deviations from the-scaema neel Se procesiad Iodr iy

c118s exefplar.  Thus our hypo;neC1cal businessman could not itially differ-
ﬁntxace among Oriental faces becausé all these faces daviat d/ from tris pre-
viously acqulred American Yface" schema or prototype in an Almost identical
nanner. The-differentiation became much easier once ne acquired the Oriental
"face"  schema since a particular Oriental face could chej/ﬁe remembered simgly

2%

as a devidtion from thlS schema.

te
.

Lippsitt and Serunian (1963) have shown that normaL children improve

from klndergarden to third grade in.solving certain oddity problems. Moreover,
" svidence exists, Te. g., Honkavaara, 1958; Jones, 1971; 9pitz, 1964) tnat in a

variety ot pe:ceptual tasks both backward and mentally retarded ;hlldren can .

abstract a concept from a set of varying instances representing that ‘concept.

In the natural environment, however . instances representing many concepts or

schemata are mixed together. 1If schepatic encioding iS to be used, humans

nust be able to dls!ingug§h between-members of dlfferenc schema families and

associate each instance w1ch its appropriace schema famlly

» v -

Alchough a considerable amount ot evidence eyists (e.g., Attneave, 1954,
1957, 1959; Edmondg & Mueller, l967a 1967b, 1967¢, 1970) that humam adults
can readily perform this task, a most relevant question concerns how this
adilityw which,is basic for cognition, develops w&:h age and experience. In
21 accempc to answer this question, children ran ing from 6 to 12 years of

232 were trained either with or without knowledg of results (KR)' in an oddity
ﬁ‘acrlmlnaC1on task to distinguish patterns reprk senting a schema family from
patterns belonging to different schema families/* In previous reselrch using
adults (Edmonds, Evans & Mueller, 1966), the &ffect of KR was tb indicate the
r2leVant dimensions (schema) along which oddity was to be sought tather than
to assist SCF per se. This same result was expected at these earlier age
iae2ls! if SCF is a+basic, spoutaneous proceﬁf‘éhlch can be done wlth onlv
tn2 information in the stimuli cﬁgyselves. /

House (1966) and Jones, (1971) have ob afined evidence that the ability to
Mstract rules or regularities is related 1.Q. Using‘menrally retarded

v " . / 1
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-~2ren Jones (:1971) founa Sl’ﬁlflcaﬂ" ~orrelations vetwe=n a5tracrion snliey
2 "2rbal scores measured v the WISC :nd Szaniari-binet, Ll-- JiS1 taese
tr2lations are to be 1n:aror°tea with caution due Lo several S>iasing facrors, -
) e lata does irndicate thar .SCF aDlllt}J m1ght offer the poss:in: lity 27 4 non-.
"ol devise > neasura tno: intelleszual and developRenial stages. 1o Sval u= .
17: Zhese SupDO:ltlbnS the relationship hetween I. Q. and SCI serformance was .
investigated at each Hf the six age levels. s
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o - : . g
Mer~od o et )
-t - . - . ) 4
- ) {lg sudjecis were 24U students enrolled 1n grades l'tnropgu'o at tne ) .
.>igcopal Daw School, whih is located in Augusta, Jeorgia. 'The i) srudents )
mtnlled at each of these six 226 levels were randonly, 313si22%1 o Tuo ;foups S~
-3ich are referred to as Group KR (kxmowledge of resultucondition) and Group « )
+xR (no knowledge of result condition). Mental age variatiens weré comparable y
2t each of the chronological age levels. : ' . o SR

v L. '

v -iiterns. A computel program, VARGUS 7 QEdmonds,& Evans,-l966;‘Evdhs,,l§67; i

-.70onds & Mueller, 1970), has been developed which isllows quantification of
pittern p9pulacigné in infogﬁgcion terms and permits 1ndependenc:nanipulacion .
of several population parametefs. The, pattetns from VARGUS 7 are similar in" .
aooearance to the "histoform" patterns introduced by Fitts, Weinstein, Rappa-
"2vi, Anderscn, & Leonard (1956). The VARGUS 7 patterns, thowever, aire pro- {

from a seven element Markov process by mapping the ‘elements into colﬁmn

'=i3dts. A schema can be introdyced tnto the patterng by selectifng transi-

" rional probabilities to favor a 205t probable sequence (MPS) of =qlumn heignts;
Jiflerent MP¥Vs constitute different schemata. ,& pepulation of scnemata ‘may "
<<= be sampled by forming random pernutations af column heizht sequences. , ’
Redundancy is determined by the magnitude of the probabilities associated .
with each step of the MPS, and- stimulus channel capachy in bits per-stimulus ) '
is manipulated by changing the number of columns in a pattern. All three of ’
tnese variables can be mahipulaceg indeptndently. Manipulations of schema and
r2cdundancy do not affect certain other potentially relevant’ variables such as '
phe average pattern area. '

. . - . ) *
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In the present study the VARGUS 7, computer prbgram uséd four different
~oSt probable column height sequences (MPS's), designated pattern sats PSi,
?S§2, PS3,, and PS4, to produce 67 redundant patterns containing 12 columns.
' These patterns had been used in previous resear¢h and the MPS's (schemata) .
did not differ in difficulty. . . ) ‘

»
[

Task and Procedure. The subjects received five training trials, each of which
consisted of two similar forms and one different form (e.g., square. rectanglé,
triangle). On each trial the‘subjeCCS were instructed to select the form that

. was not like the others. All subjects correctly performed this task. Each

- subject was then given a 20 page booklet with three nonidentical VARGUS 7 pat-
terns printed on each page and apprepriately instructed to select,the pattern
on each page that was "'most idfferent from'" the other two patterns. Zach page
of phe booklec-concained two different PS1 patterns and a third' paftern chosen
3t random from PS2; PS3, oE;Psa. Thus-two of the patterns represented one,
schema and the third pattern represented a diffaereat schema. The positidh of
the third pattern in each three pattern set was randomly varied. Both groups
were allowed 45 seconds to choose a pattern on each page. Group KR was then .
t>ld which pattern was correct. Group NKR received no feedback. The inter-
trial interval was 25 seconds. )
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. . " ReSults -and Distussion . ’
12 by 6 12 levels of KR by 4 age levels)'analvsis of variance based on

23 number of patterns identified correctly on the last three oddity trials in-

Izated that the aget main erffect was sienificant (F = 8§.67, df = 5/228, p < .01). -

-3 (o 11

,¥he KR main eifect and the intgraction were not significant. "
S ete ng

» I °

Comparisons'apong grade levels indicated Ehac, except for the grade 5 and
rade § comparison, all Serformanck differences were significant (p < .Ql for
iz compar‘isons).c In other words, the performance of the first graders was
siznificantly-above chance :and performance significantly increased from grade
level 1 through grade level 5 both with and without .KR. The resuvlts thus in-

dicate that SCF abjlity develoﬁs prior te age 6 but increases in‘éfficiency un-

nogu

‘til age*ll or f2. These findings are supported in an experiment by Aikeq &

williams (1973) which indicated no significant SCF performance differences be-

Yrveen fifth graders and adults. Moreover, Aiken & Williams (1973) concludgd
that.any performance variations among age levels ‘reflected ccuracy rather than

stategy differences. . - . “\
In the present.study all performance ‘comparisons be&ween Groups KR and

NER were nonsignificant. This result is consistent with previous ?ésearch

(e.g.” Edmonds, Evans & Mueller, 1966; Edmonds & Mueller, 1967a; Edmotrds &

‘lueller, 1967b) and lends further support to the’ notion that schematic concept

formation is a spontaneous process whieh occurs’ without need for:supplemen-

tary information. ‘ o T

a

AN
«Correlations of performance by Groups XR and NKR with both %.Q. (Otis-
L nnon Menzal Ability Test) aad mental age were not significant, ranging from .

.08 to .22, Shields, Gordon & Evans (1969) obtained only moderate relation-

ships between SCF performance and traditional measures of intelligence. These
data‘ suggest that performance on the SCF task may belé\measure of learning"
ability that is ihdependenc of academic achievement. Th'e results of an ex- .
periment by Price & Evans (1972) sypport this supposition. They- found that

'SCT performance provided a better prediction of leatning potential in disad-

_vantaged, students than did «intellectual capacity. Price & Evans (1972) believe

that these and other “related findings indicate that the SCF task may prove
useful as a non-verbal and perhaps culture-independent measure of certain cog-

itive abilities.
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Conclus.ions
. - H
The resuits indicate that the abilicy to learn concepts defined by
vyjects in the environment without any source of feedback or knowledge
17 results develops prior to age 6 and increases. in efficiency to acound
23Ze ;l or 12, THis ability does net appear to b\ related to standard
measures of intelligence which sample what has already been leagrned rather
“han mea5ur1ng learning’ability itself. Preliminary investigations 4in-
"~ace that che schematic concept formation task may be a process oriented
~easure of laarn}ng ability since it shows-promise as a predlcter of aca-

-,

.

we@ic pocént*al in dfsadvantaged students. .Reséarch is currencly being °
Derrormed L0 more adequacely evaluate these findings. , ’
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