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0 The study ;.nvestlgated the ablllty of primary and R |

slemeéntary school subjects to qenerallze t"wo science con-

4

-

cepts, Insect and Animal with - and without instructlon in ’ !

the-'form of. a mental set.. It -also” exan‘ilned the effects

14

of age, .1Q and sex on- the ablllty -of. the children to

BN A A AN e g

e,

BRER s generéllze these L oncepts. Two lnstruments measunng the P

ablllty to . general ze the concepts Insect and Am.mal were» -}‘féf

o : ‘»‘.> {II: :_‘ de\‘r‘elop;q’ll. Each 1nstrument conta‘lned three setslof g _\;:,_' - ‘ ‘
AT » i.ns'i:'é{n'ce's-, eat:h set dlsplayung a p;:ogre351vely redu.;:ed . ' ,\: i g
& . ':.numbex of attributes of the concept under study._ The total -

. ~numbe1: of _Lnstances from whlch a subject could generalize s | "'.

[ - gJ.Ven cohcept was tAken as an 1ndex of hlS ablllty to B

generahze. + The ‘'scores. of the &blllty to generalize were . ..
ahalysed us:mg multlple regressmn analy51s L o
t['he results 1nd1cate that of the in ependen-t vard.-'
.~ >?:.' ' | ables 1nvestlgated, Only age and mental sejslgnlflcantly
’ . | - affected the ability to generalize the concepts Inaect

N and Animal.: It was found that the younger o ldren = J

concepts were least developed and w:.th age these concepts

; o beca.me more develoPed and more conceptual in nature._ Tne'

i ‘ "__A_atui.m,ty to, use J.nformatlon glven J.n a-meéntal - set was ‘found N

; 'l‘i' :{" ﬂ(; .to be. -a function- of age.‘ 'I'he chl];dren J.m thJ.s study were ‘ -:
"( SRS :_rnore able to- generallze the :concept insect than the concept /
{ i : -:Am.mal ThlE was because the concept Insect sontalned / .
i_

:'I-‘ o \'_".77‘;‘, -
K <
"
\

4



R , ':_ . extent l;y. :anlud:.ng nog'-mstances .‘perceptu\ally st.lar in':',_ . AR "‘_ S

.Z As a result, the younger chllglren s concept of Insect was '-’7,_

~
IS
e e———
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S e . . . .
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1nstances more perceptually homogenoue ,Ln natu.re than that "_ B

of the concept Anlmal, whose lnstances were more perceptually
—

. 10 " ' 0 R .
d:.verse and therefore afforded a greater dlffz.culty to- the . I
R . N ( , ’o '
' chlldren to eraliZe. - T T :
‘! Si‘l CL : Tl N
: The chlldren 5 concepts of Insbct and Anlmal were _' -

{
N e e IR e =

bbth undergeneralized and overgeneralized 'I‘he kindergarten

N |

' ch1ldren undergenerali:ed the concept Insect more than the

older chlld;:en by not includ:.ng peripheral instances of the
Do ~\...r\' ‘5 RPN

concept;, These younger ch:.ldren we::e not ab},e to benefit

«\

¥ from a mental aet., 'I'he result be:.ng that the:.r concept of
PIAY " I

'Insect waB undergenerallzeé to the same\ extent\‘with or

1 ,.‘ S
_w1thout a mental set.,,v The \céntrol group of subjects 1n

_\ \ - R

each grade ?vergenerallzed_ lthe concept Insect to the same"_ R

et general appe tance to :Ln..stances of the concept..l Only the;' ':."‘,_ T
older chlld | (11-12 years) were :a;ole to bénefnt frorn the o
mental Bet.\\ This euggests that the younger chlldren were ;-? ‘ ‘
'_ more perceptualiy bound than the older chai-ltdren.l-h .’ 5-"'“|
\ '_ In the control g:coup the younger kandergarten suh— \ :
‘Jectsl lncluded rnore non-insect anlmala as 1natances of the LA {e

cbncept Insect than the older chlldren.- No subject was
N . / ' L e ! " ’

able to beneflt from a mental Bet for the concept Insect. . ‘ '

.' /"4‘ k ‘ o oy .

more overgener:alized than that of the older children L
s o e ' o '

squesting that i.‘\he older children had a- better notmn of

B TO

the cr:l.te.rial attr:l.butes of insects than the younger children




L :

extent by the control group of subjects in- each grade, by .'

“not - J.ncludlng perlpheral J.nstances of the concept O\nly .
’, the older chlldren benefitted from a mental set. It .was:
o <

foupd- that the subjecte J.n,'th:.s study had some J.'dea"o.f the

'characterlstlcs of animals as’ none selected a plant or .‘an
manlmate object as 1nstances Of the concept.;_ In the ) | e
A'control group, the kindergarten and grade three subjects' " \ .

ccmcept of Animal Was overgenerqlihed more than that of the
_l_h KR

Tt e : ".." ol

N I

younger kindergarten children, the older grade t.hree subjects

P

Were able td make use of the :mfomat:.on g:r.ven in the mental

setJ and thus overgeneralized to a iesser extent“' Itfwas

- 'suggested that the younger ch:.ldz:en s concept of Anj.mal was

more overgeneralized as they were more perceptually bound
S0 3 . -l . L
'than the older chlldreLx. < SURES L "‘ SRR \Aﬂ

, .

The results suggest that ch:.ldren a_re better able to

N

jt-._:t-‘ master less generaﬁ, com‘:epta than more general onea.‘ As such

‘ffit was auggested that currlcular matermls espec:l.aliy J.n the '
~ _" , » . _l

o sc:.ences should be sequenced from the slmple to the more
Vo

\ : .complex., In addltlon, the study demonstrated that chlldren i A

. iare able to mprove thei%nlearnlng of general‘ concepts 5\:;

»}:: _:'l'-“'prov;ded a great numbet

- e.‘

_".'1nstances of the concept are used in :Lnstruction. L7 '

’ The concept Animal was unaergenerallzed to a small A

-,

d‘varlety of instances and non- S .-.-'.: *

ufifth grade subjects ‘The fa.fth grade Subjecte rarely ;

-.j{_ ,selected non—instances vperceptually eimil@r m generalx I SRR

: yappearanCe\ to instances “of. the concept An:l.mal ‘*Unllke the t L

A
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L :;children use in their interactions w1th bhe enVironment."

N
‘* CHAPTER I

| . ' INTRODUCTION

-~

In recent: years,'a great deal of attentlon has

Ibeen focused on the deVelopment of concepts in’ children.if,

~o

"Investigatlons have been directed ‘in thls aiea in hopes of

:\gainlng a better(understanding of t\N"Eognitive processes 7}?:;'l

r S

'In part, asknowledge of this interaction would'provide a
"more in depth understanding of the nature of children sfi B

ﬂconcepts and the meanings to’ Wthh thex Subscribe.,"

\.'i

It has been reported that children are unable to

form generalizatiens and attain 'trua concepts-until the

‘age of about 1,2 years (Vygotsky, 1962) What theyware"

capable of forming are complexes or precondepts . A word-*t

for the child does not function as- the carrier oﬁ a: concept,

,‘] :'A

.‘as 1n the case of an adult, but as a 'family name for ;'.,

“.

Y
-groups of concrete objects(which belong together factually

J(br - KE
(Vygotsky, 1962) Word meanings as perceived by the Chlld '
R 2 P -

refer to the same ob]ects the adult has in mind, which

'f'enﬁures understandlnd between dhild and adult, but the Chlld

<

thinks the same thing in a different way, by means ef“A

f:‘different mental operations (Vygotsky, 1962) Thus, for'

~an adult, the word mammal brings to mind not only the - O

1
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referents.or‘extensrbn of the concept 1ldbel (Anglin, 1977),

y

such as, doé, cat, horse, tiger and the like, but also the,

propertiee‘or inténtion»of the concept label 'mammal’

I(Anglin,.l977), such'as, that it lives, breathes, digests,

is capable of spontaneous mot1on and the like. Furthermore,
1f an object is recogﬁ&zed as a: -mammal, the adult is able

to generallze that 1t possess a Turry body, mllk glands,

vno.

TV1vrpar1ty and a four chambered heart The adult s/concepts

\fare thus formed thrOugh & process of abstractLOn, drs— 'l CN L

“fcr1m1nation and generallzatlon (Ausubel 1965) HOwever,

ithe Chlld forms complexes whlch are assoc1atlons of concrete

ﬂobjects.} The Chlld is unable to render unequal treatment 3

?to the attrlbutes of an object objects enter a complex

'-fln toto w1th all thelr attributes’ (Vygotsky, 1962) The

"aault on the other hand dlscrlmlnates salient categoryz

o

/

\ ! ..
'_1Iattrlbutea in formrng concept? Vygotsky refers to the _-'

" ~chle's conpepts as priﬂiggz;,generallzationi and that of

- a

adults as generallzatlono of a higher level' generallzatlon

7

: fﬂbelng deflned here as  the" treatment of perceptually dls-

»

Jcrimlnable objects and events,‘sharing soﬁ% speciflc

propertles, 'as eguivalent.:

T Slnce the chlld g complexes ultlmately deVelop 1nto'

'

L the.concepts of adults{ the ablllty to, form generallzatlons ;

13 presumed to’rncrease w1th age. Moreover, the abllity

'-'to generalize is considerea to bed%he most important aspect

3yof categorlzation (Bruner et al., 1956) and concept develop—~

“y ) B $ .

, . .
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ment (Ausubel, -1965). Vygotsky (1962) equates word amanlngs
\

t . :ity/%oncepts and equates concepts with general;zatxons

ince word meanings Yevolue' _with the childfsqggnelopment

this implies that semantic development proceeQSNthrough a

«

\

',process of increasing generalizations. _ ‘ . ~
N ‘ Furthermafe, the ability to generalize enables the "
~ A;child jole) form superordlnate concepts (Vygotsky, 1962) which
[y . v

e : ] belng more lncluslve 1n natu:e Bubsume a hlerarchy of related
\‘ -_\-1,~l ‘ _c0ncepts and allow the Chlld to 81m911fy hlS environment,

.‘-\./_

R {:"15 thus reduclng the nepessxty of constant 1earn1ng ‘Ini ;

~. N —~

;o informatlon given. If one is shownﬁa thlng havlng two legs
and a beak one can Ehfer or generalﬁgg that the object is

very likely to be a-bird. One couid further generallzeI»

‘that the object should possess feathers, lay eggs, be able S

to fly and bulld?a nest.- This ability to generalicenthgs
plays a very'nmportent role in the cognitiOn-of children.
However, few gtudies -have explored this dimension of thought
“in. chlldren.» - .A .113 “i,: o o }
Thomson (1941) has" shown that the generallzlng.
':5 abllity of older chlldren (grades 4w6) is signlficantly
) hlgher than that of younger children (grades l 3). Youngén:
_ichlldren were less able than older children to infer the
basxs of grouplng of sets of perceptually d1551m11ar objects.

{

Results from Nelmark's (1974) study of categoxlzatlon of

s Canket S " N

g e _vf ‘plctures accord;ng to four natural concepts suggests that’
A

" v n s . - . -

S e e

.
I e

'!.'n ST ;_k-addition, to generallze is .to- be able to Jgo beyond' theu i

—Macaem -~
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‘cflndings and the pauc1 Y of research ln thle

)

there is no dlfference ighthe generalizing ability of
‘%unger {(grade 2) children and oldet (grade 6) children
for some concepts. Studies have shown that the younger
children's concepts are overgeneralizeq (Gibson & Gibson,

1985; Clark, 1973) while other studies-suggeet that the

-older childrén'ﬁ”éoncepts are oVergeneraliged (Salté, '

B

Soller & Sigel, 1972) A recent. stully by Angl;n (1977)
vlndlcates that the yodnger Eélldren S concepts a@e both

. overgenerallzed and ungergenerallzed. : ‘_f-" \,- .

‘s 1

- \

In g@ew of the\lncon51stenC1es of preﬁ}oua research

ield, it 133.

w2

¥ . .
clear that more studles are needed in thlS areasbefore N

any decision can be made regardlng the ablllty of chlldren
to generallze conceptsu Knowledge of the extent to which
children are able to generallze ooncepts‘eould very well
1nfluence the kinds of concepts chlldren can be taughb as

well as how they 'should be taught. . Clearly, 1£ the young

&
child is' unable to generallze and Q}taln COncepts as |

"advocated by Vygotsky (1962) and oth%rs, then the present

' currlculum in the elementary schools whlch is based on the

teaching of general concepts may have to be reappralsed

A

‘The- purpose ‘of thls study is to determlne the extent

-

-to whxch chlldren are able to generallze selected sclence

concepts w1th and without 1nstructlon in .the form of a .

A

mental set., In addition’ it w;;l.examlneathe nature of the

RS

concepts children use with .and .without instruction. This

r

g e
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. generallze two SCLence concepts The experlmental or

' ‘1\ . & 5

ﬂlnformatlon has the potént1a1 of providing-greater 1n51ght

into the cognitive functioning of children and thus enabllng

educators to plan instruction and prepare chrricular mate-,

rials more appropriate %o the cognitive capabilities qf

/. ; 7
children.

N¢

.

STATEMENT OF THE PROBLEM .

Thls is-an experimental atudy which wxll datermyﬁé

IR &
the abllxty of. chlidren of three different age groups to-

treatment group wxil recelve lnstructlon in ‘the form of

a mental set. The control group will recelve no a.nstruction.
A}

The two science concepts are Insect and Anlmal. In a.dda.t:.on,

‘

: I'the nature ‘of these concepts used by"th,e children w1th a_lz\\d

without instruction will 'be examined. The 'fo,llowing.'reseércla

)

.' questlons w111 be addressed.

B TN What is- the effect of age, IQ, sex and mental

N @

get on the abllity of chlldren to generalizeA .
™

" the conceptB Insect and Anxmal? .

’

S 2. Which of the two concepts Insect or Animal is

more generalizajle within' the lmitatlong of
this study? '
3. ‘What is 'the} nature of th'e' conce'pt-'sl- Ingect and
) ) ," . - fe

a Anxmal as. used'bgn the chn.ldren? -

The’ lnstgument deﬁeloped and emplo%sd .as paét of this study

e

i
b
i

-

:{f_

N
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affords a unique and novel appfoachtto inveatigafe these

questions; Specifically; the child will be confronted Wlth

three sets of colored pictures of repxesentatlons of a

o Mmv b N

cdhcept (either Insect or Anlmal) at three degrees ‘of

. 1ncrea31ng ‘stimulus oomplex1ty * The child's abmllty to
"4 , = S
NS gpé;g the given- concept from 1nstances of each of these

‘thréftﬂegrees of co 1ex1ty will be investlgated under two

'condltlons» a) without be1 f given a prlor hental sef fbrax"‘

BRI fthe task, and b) belng given a mental set for the task. "j,7f'g'~_ﬂlf'(”
P ¢ ' - s .o < T AR .
' ' - - The three degrees of complexlty ment;ahed above

=1 )

'ihave been deflned on tne basls of the relatlve number of '3f-1¥“

h‘:criteflal attrlbutes avallable and the. 1mmed1acy of thesej SN _'k

(- 'attrlbutes to- the concept-. Thus, pictures Of complefé ‘
] representations of inetences of a concept-wo“’]-d be repre-A ‘ <H‘ b

S ' sentative’ of the’ Flrst Deg:ee of Complexlty <Pictures of’ 1n1.3{»f"'

La cd% or a hors?}would fall in this category as examples -
of the concept Animal. ' These pictures display the most

number of crltertal attrlbutes andlare of the greatesﬁ L \.1?‘:. -

ﬂimmediacy to the concept Hnlmal Plctures of 1ncomp1ete ‘:L{,

r- -

'representations of instances of ‘a concept would be repre-i-'

“, s - -

sentativeloﬁ the Second Degree o£ Complexity. A flsh'

‘ . ' ' . i I' -I -v‘ - "'
'.\gf' :;ta{T or the beak pf a bmrd would be examPleS °f 1n°°m913te

v ’ . !
» . .o
representationgkof the concept Animal. Thes% representations
e D ' C e R W
¢ ) ) X .t Coe : L : ‘.‘“ . », ) _..- N >_' 'AI_ ». -,‘,; e . \v " . ' ’ .

[N

fstlmulus complexlty Wlll be referred to ‘as just c0mplex1ty, L R
« compleﬂlty being-defined as a reduction in the salient - . . e £
"+ number - of criteriel attributes avalleble to “the sense ' R K

, perceptlon.w e U n -

§ e A e et A e s

S

I e
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present'a reﬁatively leeeer nunber of. c;iterfal attiibntés

and can be conémdered to be of lesser immedlacy to. the
concept to be attained.. The ch11d in this case has\to
1nfer tHe concept Blrd from the plcture of a beak and’ then
generallze from there to the concept Anlmal

lfﬁl;_ » s ; : f- The Thlrd Degree of Complex1ty was taken to be ;

| . :‘ ; represented by a product of elther an anlmal or an lnaect 3'-‘

l.\,

f\~t-ﬁf1 natutal(activ1ty « Pictures of.a bird s nest or a bee s

H . . o \

An;mal.z The plcture of a nest dowsfﬁot preaent the physlcal,xI}T

\'f;n:”{‘j "," presence of a blrd but implies the critekial.attr+butea 05/ ‘Blfff?

J’ 'birdness ? It also can be considgtgd to have the least i_;§5

I'J_ 'D

xmmedlacy whlle Stlll related to: the concept Animal.k Such

pictuxes werelpresumed to be tﬁ% most &Lfficult for the .

- \
Ghlld tc recognlze and ut;lize as cues to Lnfer the concept :
. ' Aﬁlmal. In thls case. the Chlld must‘flrst infar the concépt
of ‘birdness which was.. on}y tacitly melied by the presenceg\) :
R ":,|}>ff;3 of a nest and then generalize to the concept Animal‘ < R
PRSP
\T"" T the purpose of thls study, the concept An;mal ",consideréa ISP
:?f..: ﬁf-}" T- to. 1nclude all things which are 11v1ng dr whlch were‘bnce. .:”i
cLo e q
R llv&ng that.are not . plants and all parts of the hodies of N
’Tﬁ"{§-;.;',21 ~ such thlngs as well as the products of therr natural actxvities.
f%; N Thus,-lncluded in the ccncgpt Anmmal would be things like ‘a o
'"?.,“ cat, a blrd,-d'sgldepmor parts of an: anlmal‘s body, for ) '
S SO N e ¥
’ ;“ ‘[;\;_?a~ example, a bedk‘ a frog 'S hind 1imb an allxgator 8 trﬂnk
3 . . and taxl “ds well as products of the natu;al act;v1t;e§ ofA?n
t y - . = - e ‘. l . s Ve RN
j‘ ; € ‘-":\I—‘ A-I .t .- ’ . G
‘A E-: s A - ‘\ ¢ .jl : : . \." S i
Z' . , ; N :,\ e . ‘_.. ‘ 3 IA: N ‘,— \
i .. 3, '."\"‘\ A\ T = PR
A ’ VN ,
Lo e . : N
G i ::‘. K = - I >
R

T -

L h1Ve would‘be examples of this category,.for the concept : ”; ‘g'*.”l
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S anzmals, such,és~a splder 8. web, a bird's nest, a blrd' AR R
. a - . .I Y I

. RN
/\ Ve 1 CL - ' 1 :ll

) S EQgs,_ ‘the moulted skln of a reptile ~OL" J.nsect« and 2 beaver s
1‘ .i . dam.. The concepe~lnsect will be considered to include,ali B

. - th:mgs whlch are living or were ohce lwing, that are nét _ )
L . ‘ - ’ [ 4 Lo .‘:'
A plants whose bodles co,ns:.st of three parts and whlch possess Con
> ) - 5 R > [ AN ."' “ .,{’ ‘:', '.:)
three palrs of legs,las well as all parts of~ the:.r bod;.es SRR SR S

’ .
.

‘ ‘ g and the ondudts of their nat:ural act:.va.ties. !I'hJ.s WOuLd .“‘:4 el
. B 75 ‘/ [ BREEANR o.' 'J';‘.‘:“ZI‘.!» W‘«{/_)/’\
. :.nclude .\such th:mgsl as a house fly, a dre'goh—fl e, arbee,’“& ke LT
! s R . P SRR RS o
K . J\ . & S

a beetle. It would 8.150 1nc1ude an" 1ﬂsect' SR

- legs or part of its Aa z{omen as well as n?!‘sjim eet;

. - nest suéh as a. bee'ls hlve a hdrnet s)nest or an ant 3
'.: - 'l{‘ - I. ' 4 ) " _‘ I~I< - "' s AN I.‘ o
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Abstraction

v

Concept formation

3

Concept attainment

>
. Overgeneralization

/
\

information about the properties which

can be predicted of the instances of
\
that concept, that is, knowledge of its

~intention' (Anglin, 1977, p. 4).

This term is consideted herg as ‘a
cognitive process of discriminating

specific attributes from the environ-
o

ment that can be combined to form
generalized fgpresentationS'cf experience'’
(LBwell, 1974, p. 3).

This term will refer to the identification
of important relationships of objects or

Q

events which will enable one to group

’ S Y
these into categordes.

{

This term will be used to refer ta 'the

'process of finding predictive defining

attributes that distinguish exemplars
frém non-exemplars of the class one
seeks to discriminate' (Bruner, 1956,

p. 22).

R4

‘This is defined as: the inclusion of a

- . . -~ s
non-exemplar as an instance of a conceptf.




S

Undergenexalization

Production paradigm

i

Comprehension paradigm

Natural conoepts
\

Artificial‘concepté
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This is defined as the -non-inclusion
of an exemplar as an instance of a

concept.

.This is the condition where the

subject is given a concept and 1is
asked to spontaneously prqduce
instances and proﬁ&rties of the
given concept_from memory.

. 2 I |
Phis is the cOndiﬁiOn ﬁhereby‘on
being presented with-a finite, pre-
determined . group of category
instances: ihe subject is asked
to identify concept members or

common attributes.

These are concepts of-classeg of

objects denoted by terms of refer-

ence and are part of a aystem of A

hierarchically related concepts.

They ‘have both peiceptual and’
functional attributes, e.g., animal,’
mammalt doé, cat.

v

These concepts are well definéd by

L

\ o

—
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their perceptual attributes. They
frequently have no functional .
attributes and are pot a part of

" a system of hiefarchically related
concepts, e.g., Two black dots or A

triangle with one dot. -

N

Spontanecus- concepts These are the ideas developed by

“ .
children through their own mental

efforts, . In operating with spon- .

taneouslcﬁﬂcepts the child is not
copscious of them,becausé his
atten%ign_is always centered on the
object ﬁo:which the concept refers,
) ' never on the act ;f thought itself

(Vygotsky, 1962).

Scientific concepts These are concepts attained by

/ children which are decisively influ-

enced by adults as during instruction

"in schoel. Such concepts have é
certaiﬁ position and level’ of
-generality and as such forgja syé;gm
-of hierarchically related concepts,

for example, Animal, bird, pigeon.

. é
\ ! : .
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Independent Variables

Age

o

Sex

Mental set

This is defined as the numper of years and months

since the subject's birth.

The IQ of a subject will be determined from the
subject's score on Form I of the, Quick Test.

o

Sex will be defined as being male or female.
, .

This will be a form of  instruction limited to

the presentation of positive and nééative

instances of a concept together With verbal’

N

cues indicating these "as such.

Depéndent Variables

Ability to The total score obtained by summing the number

generalize

-«
of instances selected by .a subject of each of

the three degrees of complexity of a given
conceptlwill be t&ken as an index of his ability
to generalize tha£ concépt. The4highef the -
total score the greaterltheAability to

generalize.
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' The four questions asked in Chapter One together

with a review of the related literature on concept attain-

ment suggest the following null hypotheses.

1. Age will have no effect on the ability of
‘children tp‘generaliie the .concept Insect.

Z. RAge will have'no>effegt oﬁ the abiiity of °
ghiidren éo geneﬁélize ghelcthept Aniﬁgl.

3. IQ'will-havé_no éffect on thé ability of -
'childréﬁ to éeneraliie the'éoncept Ipsect.

4. IQ will have ﬁo effect on the ability of ,t
children>to generalizé the concept Animal.

5. Sex will have no effect on the ability of
children to generalize the concept Insect.

6. Sex will hav® no effect on the ability of
children to generalize the concept Animal.

7. Mental set will havg'?? éffgc€ on the ability

of children to g;neraﬁize the concept Insect.

8. Mental set will. have no effect on the ability’

.of children to generalize the conc?pt Animal.
9. There-wi%l be no difference in the ability
'Qf‘cﬁlldren to generalize thé'céncept_Insect.
and the conéept Animal.

L e, B ] VR Nen . S TH

N
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LIMITATIONS OF THE STUDY
‘ <

©
e

This study is concerned with one aspect of cognition
in children\, specifically to determine the naeure of two\
science concepts held - by three diff_ereﬂt groups of children
and the extent to which they could generalize these concepts.
The limitations of this study‘ are asA fo.llews: o

1. This, study ezgamirie’é; only"two" concepts j:hét are
. ,_llsed by children. ‘. ‘ .. : ‘
2. Onl’f 'chi.ldren in l'(indergaften,' gradé three and_'.z‘
. ‘ L g‘rade five ‘in cne school Were tested . k
| 3. The conce.pt of degrees of StlTl'lulU.S complex:.ty
is based on tbe notion of reduction in the
. 1
relative r}:nnbef of criterial gttrit‘;{&es ard
immediaéy of the ins.tances, of the concepts
- under study. Hence the s'eeond a‘xvad t;hird degrses
.Qf' stimulus €omplexity” are not guantitative in
nature. This is.because no éentrol over the
number of crltenal attributes preaented to
the subj ects was attempted ' l
4. The nl;:nber of J.nstances and Inon—a,nstances
used’ for the concept Insect is less than that
: used for the concept Animal. This d;.screplancy

may have 'resulte_d in a greater variability of.

error scores For the eoncept Animal than for

"\

.

the concep
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'SIGNIFICANCE QF THE STUDY

1 4 .
In learning, the child builds and attains new. con-

cepts and skills upon ‘those he has already mastered. Hence,

curricular activities must be segquential and be based on a

rneani‘néful, <continuity of learning experyences. Violation

-of this rule s bbund to leate gaps -i'n‘ he chil'd's hhder—,"

standmg, and may adversely affect h:. later progress.:

What often passes fbr learning may be sheer rote verballsm : \

. .Without comprehensz.on, 1n nQ subject is this more common .- SR

N

-than sc:.ence. Therefore, ihstructn.on must begln at the

-

stage wher:e the chilgl is capable of understandlng and :

utillzmg the bas ic concepts of. the dlscn.pline. The nature

.

of thls sgtage should: be determlned on the basis qf‘ sound

' emp:".ri’c;'al evidence."- _ ; Lo

[y

" A number."of stuaxes have attempted to determlne

)

the nature of the cm.ld 5 natux!al language concepts. . These

etud:t.es have mcluded the study of science concepts like

-'D og, Anlmal Insect, Flower,‘ Fruit,* Food, and Vegetable

.\.

'through categouz,lng experxmenta 1nvolv1ng a sortmg technlque ;

t: - 1

’(AnglJ.n, 1977; Nen.mark, 1974. Sal}:z et al. v 1972) or free

recall (Nelson, 1974a) Nonetheless few of these studles‘

o have: a tempted to determine the extent to whlch ch).ldren

&

_are -able to generall.ze concer;ts with some form of msvtructlon. '
-, Since the- ability to generdlize is crt.‘xc:.al to the attamment

‘of concepts (Vygotsky,_ 1962),L it ‘is difficult to see how

<o

~
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an adequate understanding of cognition can be achieved '

u.nlesslstudies in +this field‘ are furthered. The present

lstudy‘ wag an attempt to determine the nature of %Pncepts ' I', '
held by children and the extent to which they were I_able to ; !
'genera'.lize these concepts with and without instruction. | o
Th.ts study was therefofe an attempt té; obtain ‘a better . |
' understandlng of t‘he chx’,ld's capabilities and 1J_mitations
e 1n the aree of generallzatlon. A knowledge of the natuxe L

of concepts and the extent to . wm.ch ﬁlldren can generallze S e

: " L - them wltb and without instructiOn will not on].y facilitate . S

a better understandang of the chlld‘s coqnltlon, 1t w1,11 U
.- - * P (- : T C
s o alao aJ.d m the development of curr:.cular materlals and
R - - ihstruction more approgr:.ate to the chxld s cognitlve
e zﬁ»hty | - . c
. ' ) ) Lo ' . N ; . . )
' 1 N\ .
s - ¥
¢ ' B .
« R 4 1 n
. : \
} - ( ® {I “
‘ , .
' \ ,
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CHAPTER II
REVIEW OF THE LITERATURE
A review of the literature‘ reveals few studies

that attempt to détermin'e the-nature Qf concepts children

use. and the ablllty with which they can generalize these

'_ \concepts. Very few ohave attempted to determrne ‘the effect

A'of lnsti’uction on the nature of chlldren s concepts nor

its effect on’ the ability to generallze A, major-a_ty of

the earl,ler studles deal w:Lth the attainment of .artificial .

Aco'ncepts while more of the recent gtudies deal with the

attalnment of natural concepts. A large number of studies
on- the development of . natural concepts in children have .-

resorted to the use cf sort:.ng techm.ques where ch.xldren

. categor:.ze pictures of objects accordlng to some conceptual

label. ‘I'hese studies were very helpful m-provn:hng the

grcmndwork far the developmen{: of the lnstruments used in

‘thls study

The studies reviewed here can be considered under
ane ofA.two general categories.: The_ first categoéy cpntalns
studieg Tf.;l.'xat'dea\_l with the nature 'of.tl1e co_ncepts_' cnildren
.’u‘se' in ch'eir‘daily 'liv"es' 'I'he second category involv63
studles concerned with the ability of children to" generalize

concep_ts‘and the effects of age, IQ, sex, 1nstruct10_n and
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gtimulus complexity on this ability,

STUDIES ON THE NATURE OF CHILDREN'S CONCEPTS

The Types of Concepts Children Attain

Traditionally, research in concept development has

focused on how chi.'ldnen and adults form artificial - concepts,

_such as ALL RED TRIANGLES or ALL FIGURES WITH TWo DQTS,

"and the like HoMever recent research has questxoned the -

relevance of such work to 'the format:.on and attainment of

Hatural langua_g_e concepts-_ (Nelson', 19745 Anglin, 1'9?3;

" Rosch, 1973; Fodor, 1972). The resi}t has been that more

of the recent studies in the field of concept development’
. O IN o ) .
have tended to focus on the attainmént of natural concepts

_by children, i. e., ocmcepts which ch).ldren form in their

daily 1ives such as Animals., Plants, Trees, etc.
\
Natural- concepts, unlike artxflcial dnes, are part

of a system of hierarchically related concepts (Vyg_otsky,

1962 Bruner et al.,' 1956; Anglin, 1977; Lowell, 1974).

» Am.mals, Invertebrates Arthropods, Insects, Beea, would

: exemplify, such a hlerarohy. In th:.s hlerarchy of concepts

the concept Animal would be ‘the most general asg it would
subsume the of_her concepts below it. It would also be
relatively more abstract in nature. in x:elation- to the other,

concepts Thus , ‘an abstract concept like Am_m.al be:mg at

a hlgher level of abstractlon than the bther concepts

o)

o ——

I}
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\

(Lowell, 1974) and therefore demanding a gkater ability

/

to bonceptualize,‘ wquld appear to be more difficult to be

attained by young children than say a less general concept

like Insect. However, there is little consensus reqardimj

1:_he issue of the type of concepts (L.e., specific or general

and abstract) that young chiLdren are capable of écquiring. _
Welch. (1940) and Lowell' (1974) have shown that

young; children have difficulty in a*&teiﬁing highlj
. T e

inclusive abstract’ c'once‘pt's 'I‘he reason bemg that these

hlgher order abstracth%s are farther removed from the

-dquct stimulus... Welch (1940) descrlbes several hierarchical

1evels of ‘concept at!:a:.nment - The first he refers to as -
the 'pre-abstract' stage a,t Qh‘l_'ch the ‘Chlld 1earps the
attributes of a class of objects (e.g., apéle'), the concepts
at this stage belng specﬁlq, not generlc. The child next
learns that one class may include another le g fruit
J_ncludea apple) This he refers to as. the first h’ierarchy
He next learns that, t'hls class can 1nc11ide other classes,,

e.q., food J.,ncludes fruit and. apple. This he“ﬁefers to as

'th_e ,sec,ond'-ﬁierarchy and suégests that c_:hildren aged 4%

years are able to attain this ‘hierarchy. It'is in this
fashion, through a serles of consecutlve hlerarchles, ,tha\\ :
a ch:.ld's concept develops. .

V'ygotsky (1962) contends that children lesa than _

.

12 years of age are def:l_cient in forming 'true concepts'

baged upon a conjunctn.ve ‘set of aenSqry invariants. That

B I LI

1
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b
is, they are unable to deal with two or more cr:i.f:erial
attributes (e.g-. , tall and thin of the qu)btsky' s blocks)

at one time to form concepts.

He has found that the-

concepts pre—school children form on their own, which ne

calls 'spontanéous' concepts as distinct from.-'scientific'

or non—spontane'ous concepts: (which children form . in school)

lack a system of :Lnternal relatlonshlp For 'exarnplé, the

f‘

pre—school child's spontaneous concept of Plant does nbt

J.nclude the subordinate concept of E‘lower nor the concept
-of Rose. ‘To hlm theSe concepts -are 1nterchangeable and

: . there tis ne hiekarchlcal system involved.. On the otner,

hand, é scxent:.fJ.c cqncept J.rn_plies thap the.concept has

'a éex:tain p.osi}tion 'and_ level ' of generality in relation to

‘other concepts.: Thus the COnéept Rose is a subset of the
. ) « T

concept -‘quwer which is in turn®a subset of the concept

Plarnt. o : - T

L 4

Vygotsky :(1962) 'refers to the chil_d"s

concepts _as"u complexes or ‘pre-concepts: té6 distinguish them

f,rorn 'true concepts. 'Such -'spontar‘ne'ous' : cbncepts ‘may .

c01nc1de with the concepts of adults only 1n thea.r referents

" or extensién but not in their meanings or 1ntent3.on (Vygotsky,- .

1962: Anglin, 1977) ThlS suggests that {-,he processes by

wha.ch chlldren and adplts “form concepta {re somewhat
AN

dlfferent m nature. Vygots‘ky (1962) claxms that the young

P - .
Chlld s concepts are’ prlmltlve generallzatlons as they ,

are unable to form abstract:.ons. The chlld‘s concepts are .

e ——

20

‘spontaneous.’
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©an advanced nature. This :I.S because adults are cons:.dered

"‘to form conce;\:ts tlﬁ:ough a prdcess of a,bstractlon, d:Ls-\\

B 1965) . T .

classificatlon 1n the follow:.ng stages. from graphic

21

more akin to a 'family name' for groups Iof concrete objects
whicﬁ belongytogether ‘factually, suggesting that their
concepts wefe specific or concrete in nature. At th-e .
conéeptu’al level or the level of 'true concepts,' theé child
perceives an object as one instance of a class. or céte\gorir;
but at the cOncreté lev"ell'll'xe does not. On tﬁ.é other jh"amd

"

he- refers to the concepts of adults as generalizations of

crimlnata.on and generalizatlon QVygqtsky, 1962 Ausu.belh ,

Inheider and Plaget (1964) concuz mth Vygotsky s
statement that children are unable “to form (multlple)

abstract:.ons and attaln ’true concepts' untll the age of-l

- - _

about 12 years -~ Accprdlng to Piaget, it is only at the
stage. of formal operations (approxﬂﬁately 12 years) that a
’ \-

. chJ.ld 48 able to thmk in abstract terms and propos:.tlons.

’

-In P:.aget's op).m.on the Chlld prqg\resses towarda hlerarch:n.cal

collectlons where obj ecta Wthh seem to belong 1together
are placed 1n groups (e g, cmldren mJ.ght group a woman )
wlt.h a fur coat 1nstead of claas:l.fying a woman with people

.‘and a fur coat with clothes) through the second stage of

. ’_"'non—graphm collectlons' in- which objects may be grouped

Lot v

-of h:i:erarchical olass:.flcatl n J.nvolvmg dlass mclusion,

mogether on the basis of similanty dox‘ne w1thout any notlon

|
|
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-

then to classrflcatlon involving inclusion of objects he

can see, which is acqulred around the age of 11-12 years,

it is only -at +tHhe formal stage that he is able to &lassify

- ¥

.absent objects.

x'age were most 11ke1§' to brlng things i:ogether 1n a. qoncreté B

: _the essence of the concept Ball.»

~

T}'iom_son "(1241) found. f:ha.t children between‘.'9-ll

yearS’ of age were usually able to form groupings of per~

ceptually disslmilar objects demandmg abstractlon or

.generalliation. However chrldren between 6 8 years of

C g

20 [k

'fashlon, suggestlng that thelr concepts were what Vygotsky

4

Y

"’would terrﬁ pre-dconcepts and tﬁerefore concrete m nature. -‘

p_

‘Nelson (1973a b, 1974b) argues, however, that the child
forms concepts even pI‘lOI !:o hlS lea.rm.ng of language, and
when he does first learn to speak “the words of the 1anguage,
he s.unply afflxes ﬂ'l&ﬂl to concepts whlch have already beén .
well formed For" example, 1n the formatlon of the concept

Ball the child synthes:.zes from hlB everyday experz.ences

‘y

a func.tional set’ of propertles such as, a. ball roLls, . J
bounces, ca.n' be thrown, etc. which accord‘rng to her a::e‘ .
'I‘he physical attrlbute
of roundness is later thought to be abstracted ‘ Plnally,
the chlld ‘may learn a n\ame for his concept——i;_t&t ig, ABall.

,However, Nelson worked with small samples of/éhlldren (7 -

- 3

_per group) and her r;esults should be mtergreted wrth some ‘

S

caution. Russel (1956) cla:.ms that chlldren are ab].e to:

-

discr‘:.minate, abstract and generallze about env:.ronment‘al
. . -
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data from infanecy and that by the age of three or four a
child ‘'knows literally hundreds of concepts.' But the,
concepts that he refers to are at different hierarchical
levels_ 'and therefore not of the nature of 'true eoncepts‘
but rather 'concrete' concepts. In this context, Gagne
(1968) refers to ‘'concrete' concepts as those which have‘
object referients or forms to which one can point--for

example, 'color,' 'tree,' 'cat,' 'shape,' etc:

R o The most extensive studies of children's science

. A
\

conoept learning have been carried out by the Research and

—~—

beveiOpment Center of the University of Wisconsin. "The
research group at this universify report that children can
adquire simple and.abstract EOncepts at,agea younger than
v : _ would be saggested from nanrow 1nterpretatlons of the work
of Piaget and his co—wopkers. The work of Pella and Ziegleyx
' (1967) w1£l be quoted here: éhey determlned the relative
effectrVeness of ‘the use’ of statlc and .dynamic-mechanical
: ‘ g o | models in teaching 8§ chlldren from ggades 2 throuqh 6- four

&

concepts related to the partlculate nature of matter. These
\..' . . I
' Pconcepts were I) matter is made ‘up of partlcles, 2) partlcles
maklng up matter are in motion, 3) when matter is heated,

.. . ' rate of motxon of particles increases, and 4) when mattex

! ;. v “ ‘ls heated the’ partlcles move faster and farther apart.
. .
{ B . By lndlv1duql interview, testlng, teaching and retesting
P : :
y the authors ascertainednif_students were able.to explain,
- .- . LY . i . . .

observat@ons on expansiqn, contraction,‘solugion, diffuslon

¢ "y

n
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and change of phase by means of a theoretical concept."A

theoretical concept was defined as an abstractlon developed
in the human mind to explain observatlons of phenomena or
to predict the o&kcomeiof an experiment. Kence, in)asking
questions they tried to determine ,whether a) students could
describe what they saw, and b) not only explain why.it
' ’ \

happened, but algo to indicate what the materi&l wae

imagined to be like to allow‘the phenomenoﬁ to take plaoe.

The control groups were given. no instruction whereas one L0

experimental q;oup had 1nstructlon in which = statlc model

N\ .
AN

was used and inother received. 1n§fxuction ln whlch a dynamlc

model was used. Both these models gave me11c1t Lndlcatlons v

of the partlculate nature of matter.

A demonstration was performed in which-the total
volume of twoiliquids when mixed was less thanlthe arith-
metic. sum of the separatelvoluﬁee prior to mixing (aloohol

. » o . ' _ )
and water). The questions posed .were, "What happened?"

and "What could_the alcohol and water'be like for this to '

v - A

Kappen?* ‘The experimental gronp given a ;tatic nodel weret
presenteézwith a oeager full of marbles and a beaker of BB
shot (rifle pellets 0 17 lnches in diameter) to represent
alcohol and water. The BB shot wasg pouged into the beaker
fuli-of,marblest The BB's noved to the bottom of. the beakeru
through the'egaces besweenuthe marples.' Attentlon was
directed'Fb‘tﬁe model and how it explained the alqoholland

water phenomenon.

et
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"set up. One example will be given ‘here. A teaspoonful of

' children to the above guestions the authors concludé that

' do' not use abstract models to explain the obgerved phenoména

25

;./yhé experimental group shown a dynamic model were

\ presented with a c¢ylinder over which a piece of rubber

dam was stretched. A metal washer was fastened to the
rupber dam and‘centered'over a Thompson coil. Styrofoam
balls s in diameter weré p}aced in the cylinder and
v}brated. .Subjects noted the spaces between the balls.
The analqu between the balls and the partidle idea of
matter was poiﬂted out. Then;énother layer of pith balls
of a sthaller size w;s added. The pupils weme told that
this»coﬁaitidn was analogous to the water aﬁékalcoﬁbl
demonstration. The balls'weté‘vibrated'and then stopped.
The pupils observed that the spaces between the balls were
now filled with the smaller balls. N

Eight test demonstrations concerning natural

phenoména based on the concepts mentioned earlier were
sugar was added to 100ml. of water in a flask and agitated
to form a soiution. _The pupil collected a sample of the

mixture and tasted. He was then guestioned, “What did you

e LY T TIPS Ry s KR ot

see happen?" and "What do you think the material is like
so this can happen?"” Based on the responses ‘of these

the grade .2 and grade 3 subjects unlike the.older children A

Y

but can be taught to do so. They conclude that children

from grades 2-6 can form theoretical (@bstract) concepts if k J

v - - 1N e T
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provided with concrete experience analogies.

. Andexrson (1965) also a member of the, research group
from the University of Wisconsin carried out a similar
study to that mentioned above. He ‘tested 180 children %
from grades 3 to 6 for their ability to form mental models
of an abstract nature to explain observations of natural
phenomena. The children were presented with demonstrations
which illustrated the féll@wing phenomena: 1) A ﬁixture of
alcohol anad Qater occupiés less space than the sum of their
separate'volémes, 2)'An appgdpriate increase in temperature

causeg ice to change to watexr, 3) Anp appropriate increase

in temperature causes water to change to water vapor,. 4)
Surface tension is present in water,  and 5) An increase in

temperaﬁure cadseslwatér Eo expand. Along with these

! demonstrations questions were asked to ascertain.thg child's

ability to formulate a mental mddel thﬁt,would explain what 7
had been observed. Next a mechanical model of alcohol and .

A C. o
water was presented. This was the same as described earlier

in the case of Pella and Ziegler's (1967) demonstration of
a‘SEatic model, using a beéaker full of marbleas and BB shots.
After the demoés;ratiop the child was asked why this could
happen. Theén thelde@oﬁstration bf mixing alcohol and water
\ ",: | was reviewed again and'the child was asked if the marbles

and BB’ shots gave him any idea about what alcohol and water ‘ 1 2

could be like so that alcohol and water take up less space
N . * ]

) -

. ‘ N .
when they are mixed. The responses of the children’to this

/
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- guestion were claséified as to whether they were a)
atomistic, i.e., the liquid was composed of small particles,
\ . b) non-atomistic, i.e., -descriptions which did ot include
» the idea that the liquid was made up of particles, ¢)
magical and animistit, and d) no explanation. Based on
these responses Anderson concludes that the ab;lity to
\ formulate atomistic or abstract models increased with age.
Hibbard & Novak (1375) attempted to probe thé
‘ . cognitive differentiation limits of. each of thé:192 firét
W . S grade ch;idrenfs concepts of éoIids;'liquids and air, which
‘tbey had developed on théi; own érAthrough fdrmal‘instruction
. . by-way of aUdio—tﬁtorial means. - They report thgt the
w inst;uctgd'childfen used - somewhat better explanatory models
‘ . ) o for comparing the molecu{ar'strueture of 501ids; liqui&s
| ‘ ;Q and air than the uninstructed children, indicating that‘
‘ v these children had Ehe abii}?y of understanding abstract .
\ ’ concepts. In another study carried éuﬁ by Povey and Hill
ii" _ . © (1975), they report that childneﬂlafoﬁhd‘ihe agé‘pf 4 years
L. . ° . ‘ T

p are capable of forming generiec concepts. ggfty-six children

aged 2.4 to 4.10 years were administered two instruments

L T DU R - LTS

| : . whithA;easured the éxtent to which subjécts had acquired .
1 A spééifig-and generic concepts; Each subjfct was-pr?gghted
with 18 pictures of common objects which could be sorted into ' {
two g;oups under the hea&ing People‘and Pooa. There’Qere v .

>

also an equal number of distractors. To assess the child's

M e aigeo S N

' N .
. grasp of specific concepts he was asked to identify the
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/ '
pictures, e.g., 'egg,' ‘girl,' 'spoon,' etc. To assess the

degree to whio@ a subject had acquired a generic concept

he was asked to select the pictures which depicted a certain

N

concept, e.qg., food, from amongst a number of distractors.

The pictures used were drawn in ink on a white card. They

3

' found that most of the children identified the items corfectly

N

guggesting that they had acquired qpecific\conceﬁps, and
half of the'subjects responded appropriately to the generic
concepts, They conclude that this indicates that these’
subjects are able_to‘attaip géneric éoncgpfs.. ‘

saltz, Soller and Sigel’ (1972) working with children ‘_ :
aged:5>12 years on a sorting téchniqﬁe to categorize inéténcesv
and noh-insiances according to six cbncept labels found that
the younger éhildren}g cbﬂcebts were gubconcepts of those
attgined by older children. This dgpendence of'younger.
children on percéptual- attributes was interpreted as a sign
of . the concreteness of the younger child's concepts. .Théy
found that with age the child's copcépts becamé more abstract.
The inference hefq is that‘the yodngér“qhildren'q concepts

ate not as well deﬁeloped and therefore cénérete or specific

\ . /- . ‘ ) .
in nature compared 4o those of the older children whose N

- :
‘concepts were of an abstract nature.

Concept Typicality

' One ¥inding that had  been consistently reported by
. . _ “ . .
various authors regarding the nature of the concepts attained

4 . R a
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'attributes of core 1tems -or Lnstances may be erelevant to
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by children is that younger children tend to select more

of the typical or central'insﬁances of a concept compared
to older children and adults. In the case af the category
Animal, mammals have been found to be typical instances

of this concept (Smith, Shoben & Ripps, 1974; Rosch, 1973),
while non-mammals are atyoical or péripheral. "Rosch (1973)
suggests that semantic categories possessg an intcrnal
structure dominated by a 'core meaning' derived from typical
or ¢tentral ékamples of-the category. 'Shé maintains that

the formal def1n1ticn1ofcr1teria for a category Four~

’legqedness is conslderea to be a core attrlbute of animals

in the case of younger chlldren._ It is,- however, irrelevant

to the ﬁormal definitlon of animal, "In addition, Rooch'
found that adﬁ;ts also considered‘certain>ihsqghces to be
more typical of a given gonceot than other ingtancés.;_she
dcmOnstrated that aduits took a longer time to verify
statements such as "a butterfly is an énimal" compared to
aistatement like "a bear is an animal."’ In the case of
yOpng children, -a robin,'qu exaﬁplé; was oot cohéiderea

~ 1

an animal‘ nelther was a butterfly nor 3 bee an animal.(

.Such instances were. considered to be atyplcal or peripheral

lnstancgs of the category Animal, the' typical animal belng
. o :
considered. as a four-légged furry creature.
Anglln (1977) reports a similar fxndlng in hls work

W1th chxldren aged 2-6 {fors\old. "The younger chlldren would

. -
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~E
not include a praying mantis or butterfly as animals.

They included a horse, dog, tiger, which were familiar

" mammals as well as an armadillo, aardvack and anteater

(unfamiliar mammals) as instances of the concept Animal.

Furthermcre Anglin found that aduits were willing to rate
or .scalé instances according to the ‘degree to which they

represented exémplars of a given.concept. These findings
further support the notion of concept typicality.

Saltz et_al (£972) found that younger chlldren _

P

teﬁ&ed to-fragmeﬁfffdult categorles Lnto 'core’ and non-_

cbre' subclasses The core 1nstances were those’ that were

_selected by 75% or more - of afi the chlldren.- The adult

superordlnate concept label was applled to only the core

"

items, Thus the younger children generally selected four-

‘footed mammals as animals (e\g., cat, cow, lamb, lion).

However, the younéer children‘selected a duck, a rooster,
a turkey and a turtle less frequently than the older‘childreh;

Baged on thesé findings, it appears that the core instances

Iafe mainly those rated as tybical or central while non-core

b

1tems are those rated as atyplcal or\peripheral. p

Plaget s study of class inclusion problems 1nvolv1ng v
l'\\'

'the animal category could be 1nterpreted as support1ng~the

notion of.concept typicalxty. Inhelder and Piaget (1964)

reported a: discrepancy in class inclu51on questdons thOlVlng

[y

animals: They found chlldren under 12 years could not answer

ciaSSéinclusion-questAOns 1nvolv1ng anlmalsybut most B-year=-
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. 0lds could answer class-inclusion guestions involving
plants. ¥ They agttributed this discrepancy to the fact that
children had lEttle practical experience with animals and
that fhe category 'gqimél' was more abstract than the
category 'plent'. However, other researchers eeplicating(
Piaget's study (Ahr & Youniss, 1970; Kohnstamm, 19%63) found
no_such‘discrepancy ip sEPdents"answers to the clase—
inclusion questions ipvolving-'plantf end 'animals'. These
two feeearchers_used ehly mammals in tHeir studies (except
for one_question) wﬁereas'Piagetrheea:seeeral exemplars A
of nbn~mamﬁals, e.g., duckszana.btﬁer birde. Thus the - t
dlscrepancy could ‘have been due to the ch01ce of atypical.
as against typlcal exemplars of the concept Anlmal.\ Carson
and Abrahamson1(1976) give conclusiye evidence that children
(aged'?—lO) exﬁerience grea;er difficulty in answering
class—inciusien qdéstions involvingLatypical animals such
-as eees aqd flies ?han geeéiith'knvogving typical animals
such as dogs, horses, eec: Thide finding supports Fhe
contention that the discrepancy mentioned earlier was in

o
fact due to the use of atypical instances of the concept

’ r

Animal.

Overgenerallzatlon and Uﬂdergenerallzatlon in
Children s Thlnklng ‘ S h

What is the ryfture of the concepts children form,

\
‘are they overgenerallzed or. undergeneralized? Evidence from
. . » : R . v C
various studieés seems to suggest that the younger children's

N
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concepts are both overgeneralized end undergeneralized.
~~..Brown [1958)‘argues th;£ with age concept diffexentiation
occurs enabling theAehild>to view cateéories with the same
referents as an adult. Resulos of diary studies in which
_the young children's words were recorded along with the
‘contexts in which they were osed 13 offered as evidehce for
the abowve contention'(LaoPOLd, 1948; Moore, 1896; Stern,
1920) These studles show that chlldren aged 2-4 years
tend to apply bhe term "mama’. to many dlffe ent women
(LeOpold 1948),.the term 'bird' to apply tj\cows, dogs,
cats and other animals (Moore, 1896) Stern {1930). indicates
,that h;s Son used the word."' p2ee' for le;veS/ treeS'and
flerrs_and the term 'bebau’ for ell anihalsA Children
.afound the age of two years or so have applied the term
'daddy’ to all\meo (Gibson & Gibson, 1955). 1In fact, the
Gibsons‘suggest that ohiiqren-;ystemgtiqally-overgeneral;zeﬁ
their conceptsf
Saltz\gt al. (1972) found that the younger'children :
in their stUdy (5-6 years old) o;ergeneralxzed the concept
Animal more than the olaer (8-12 years ol1d) - chlldren. This
théy did by selectlng noa~1nstances which were perceptually
31m11ar in general apgearance ‘to instances of the concept
Animal (e g., a teddy bear, and a stuffed\gonkey) They
' malntaLn that in general the older children overgenerallzed

- moyxe than the _younger chlldren over all the six concepts

For example,\the older chlldren lncluded pictures of a lamb

'
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a lion, a turtle, a ?elephone, a wheelbarrow and a watch
as instances of the concept 292_. Overgeneralization or
overextension is defined here es the inclusion of a non-
exemplar As an lnstance of a given concept. Undergeneral-
ization or underexten51on is defined as the non=-inclusion
of an exemplar as an instance of the concept. Saltz et al.
(lé?Z){found'tbat the younger children selected less '
frequently-a duck; a'rooeter, a turkey and a turtle'ae
<§nstances of kthe concept Anlmal than the older Children
Slmilarly, the younger chlldren lncluded items such-as an
ice ¢tream, aAsucKer, and_cOokLes ‘less frequentl; phan the\
older chilaren, a; 1ns£ances of the boneept Food: ‘ Saltz
et al.,interﬁret -these results as 5ugge3t1ng that the younger
chlldren s concepts are fragmented. These results, however,
also suggest that the younger ‘children’ s concepts are under;
'generalized as they were frequently not lncludlng exemplars
as instances of,rhe concepts under study.
Nelson (1574a) analysed the verbal.responsas madé
by chlldren aged 5 years and 8. years with regard to the

compoaltlon of nlne natural language categories. These

’ categories were Anlmals, Clothes, Colors. Elowers, Fruit.

Furniture, Insects, Tools and Vegetables. "Shd * found that

for the category Flowers, 5-year~olds overgenerallzed giving
10% of non- 1nstances which were- from related classges as

‘compared'to only 3%‘6£ such responses made by‘SLyear-olds.
On ‘another category, Insects, both groups of chlldren
) . v o = ' . !
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overgeneralized to tne same extent by naming instances
which were not insects but members of a related class (e.g.,
worms) .
. In a series of ingeniously designed set of ekperi—
ments, Anglin (1977) examined the nature of the pre-school
child's concepts with respect to overgeneralization and
undergeneralization. Anglin presented pictures of -equal
numbers of instancee énd non-instanges of tnree genergl
concepts, three intetmediate concepts and three specific
cdnoepts to three‘groupstof subjects‘(la per group), aged

¢ :
2~-4 years, 4 -6 years and college undergraduates.. The .

general concepts were Anihal Food and Plant -The:concepts‘ e

of 1ntermedi&te_genera11ty were Dog, Frult and Flower and .

the specific concepts were Collle, Apple and Tulip. Under

these conditions there was equal opportunity for under-
géneralizing or overgeneralizing a concept. Every subject ,

was shown a total of 120 pictures. A given subject ﬁaa_shown

10 instances oﬁ-a concrete concept in one hierarchy Aha 10

non—iﬁstances; he ‘wasg - shown 20 lnstances of an lntermeduate

concept from. a different hierarch¥§and 20 non- 1n8tances.‘

‘Flnally ‘he was shown 30 1nstances of the general‘COncept in

the hlerarqhy as well as 30 nqn-instanpes. For every 1n3tance_

or non~1natance of a glven concept ahQWn to-a subject he was

asked whether it qas an-#nstance pflthe concept beihg tested.
t An-analysis- of the.;esoits aho;edéthét-al; of the

childr P'underéeneteiiéed'the concept Animal. to some extent.

. \‘, )
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: Chlld 1n-questlon, 2) The bondltions under which the chil@'
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The children would rarely include pictures of a praying
X ¢
mantis and caterpillar as instances of the concept Animal.
No subject included a picture of a woman as an instance of
. . ' o -

the concept Animal. Anglin suggests that\ggligfep were'

’ undergeneralizing peripheral instances of this concept based

"on the assumption that typical or cenktral instances weré

four—legge& furry mammals. A similar result was obtained
in the case of the other general concepts.- He'also'found

that these general concepts were overgeneralized to a- small

1

extent.i The adults hardly undergeneralized or: overgeneral-

-1zed these concepts. The lntermedlate concepts Dog,’ Flower )

’

and/Frult were both. undergeneralized and (o} ergenerallzed

4

~

p by the children. although the concept Flower was more over- .

generallzed thayfundergenerallzed The concrete concepts

‘Collle and Tullg were difficult for the children to ldentlfy

and therefore the fesults cannot be 1nterpreted with any

certalnty ’ \

I

" make more.undergeneraiizatidn responees-than overgeneral-

A

lzatlon responses compared to»the 4 —6 yearaold group. In

addltlon, for Chlldrdh (both groups) as well -as for adults,'

o \

-the number of undergenerallzatxon»responses is greater than

the number of overgeneral;zation responses. Whether a

>

chlld's concepts will be overgeneralized ob»undergeneralized
: ®

s
e o
" ' LT L . . e

Anglin concludes that'in-genera; the younger.cbild;en'-

' 'seems Lo depend upon at 1east four factors 1) The partlcular e
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terms_of reference are studied, 3) The nature of the

concept under study, 4) The.‘nature of the instances\aad‘ Tar T

‘non-instances available for inclusion {Anglin, 1977).

In discussing the first factor mentioned above, it
j,s contended that no two chlldren are:the same in some

respects. Each brlngs along with' him a relatlvely dlfferent

- gtore of knowledge angd’ experlence It rs, therefore,'’ qurte

plausible to- contend that some chlldren DAy undergeneralee
/ e

an\oE:ers overgenerallze and yet others neither under-

genera. Lze nor overgenerallze the same terms The second
[

factor refers to the condltlons undér whlch ﬁhe child'

RS N ,_
‘

'terms of reference are studled Anglln (1977) is. of the N

J"

view that overgenerallzatlon wxll be more obvious when\the

production paradigm is used and undergenerallzatLOn .more’

empha31zed in comprehen31on etudles. In studles using the

production paradLgm the child's llmrted vocabulary will

result in stxetching a word to- lnclude cbjects ‘or events for
\

Iwhich ‘he ‘does not have a namer‘eYen though he may not really

thlnk,that the object is, approprlately deeignated by that

L\ "

term (Anglln, 1977) For»example, when a’child refers to

N N

a caw, a’ sheep or’ a goat as a dog. Hls concept of dog w1lla.‘

thereforp. be. overgeneralize4; ‘On the: other hand, in ¢om- Rt f\\

prehensron studies, when presented w1th 1nbtancea of a .’

) concept, undergenerallzatlon w1ll be more striklng 1f the

)
subject does not selébt these asllnstances of the concept

~For example, when the Chlld does not 1nclude a hutterfly -'wg
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r

or a-praying mantis as instances bf the concept Animgi.
His cd&cept wlill thus be undergeneralized.

The third f;ctor is the particular concept that is
stpdied. Certain éoncepts appear to be more often over-

generalized by cHildren whereas others are more often

undergeneralized. Thus the concepts Flower, Insects are 1,

overgeneralized by younger children (Nelson, 1574a) and more

génerai concepts like Animdls, Plants (Anglin, 1977); Clothing,

Fobd, Furniture‘(Saltg, i972; Nelson, 1974a) a;e‘under-
generalized. The coﬁcep£ Aniggi is also overgeneralized
(Saltz et al., 1972) by y&unger children. The concept Bird
which is less general than ‘the cgoncept Animal is also
undergeneralized;(Englin, 1977) . There is, theréfore, no
pattern to suggest that general concepts are unde;generalized
or that less general concepts are overgeneralized.

Perhaps the most potent factor influencing over-=.\
generalization or undergeneralizatién of concepts in children
seems to be the nature of the instances and non-instances
of the concept being studied. Items considered typical of‘
or c;ntral to the EOncept being studied were always included
by children as instances of the concept (Saltz et al;, 1972;
Rosch, 1973; Anglin, 1577), be they familiar or unfamiliar
to the children. Thus for the concept Animal children

®

included familiar instances such as a-dog or a cat or’
N\

.unfamiliar instances such as an- aardvark or wombat with

> 2
equal frequency {(Anglin, 1977). However, instances considered

9

»

\
. .
. .
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atypical or non-core (Saltz et al., 1972) or peripheral

to the concept were not included regardless of whether they
were familiar, e.g., butterfly or ant to Animal, or unfamiliar,
e.g., centipede or hydra to Animal, thus’leading to underJH
generalization (Anglin,.1977).n '

It appears that in most cases of undergeneralization
AN i
the problem seems to be conceptual rather than perceptual

- ——ag the children were able to identify the Fnstances correctly

but were unable to categorize it to the cobCept under s&udy.
<)

———

Thus, a .picture of a butterfly was recognized as a butter-
fly but- it was denied that it was an animal; a duck or a

‘hen was -identified as such but were.denied that they were

K
birds. h

bl

Non;instances of a concept have been overgeneral-
ized as instancé&s of a concept due £o perceptual similarity
. (Clark, 1973; Saltz.et al., 1972; Anglin, 1977i, assocliation
| 'thxoughbcontiguity and functional similarity in that order .
of importance (Anglin, 1977). In most cases where non-
instances héve been included as instances of a concept has 4
been where the non-instances were Berééptually similar’ in
éeneral appearance to. exemplars of the concept (Clark, 1973)
or the similarity may be in texture, parts, sound movement
or size of an instance of the concept (Anglin, 1977). Over-
Y generalization dug‘té associati;n‘;hrough\contiguity} i.e.,

the non-instance has been seen in the presence of -an instance

of the categéry has beéen q@oted by“several ‘authors (Vygétsky,
) . : )
\

®
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as food. They disregarded such' items as a sucker, an’'ice-
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1962; Moore, 1896). The;e overgeneralizatio;s have been

made by very young children (2 years old); e.qg., calling a

daddle a horse or a lunch bag a piece of bread. Functional - l
similarity, i.e., the non—instapce serves the same function

as an instance of the concept has ndt regulted in(many such ;

overgeneralizations and is considered rare.

™o» <
STUDIES OF CHILDREN'S ABILITY TO GENERALIZE .
-
The Relationship of Age and the Ability N

to Generalize Concepts

Saltz, Soller and Sigel (1972) working with 72

ch;lar?n féom kindergarken, grade three and grade.six asked
the children (individually) to.select pictures which they .
thought were 1nstances of each of six different natural

concepts. These concepts were Food, Animal, Tran5portat10n,

U

Clothes, Toy and Furniture. They found that the conc§pt5

attained by younger children were fragmentéd sub-concepts

of those held by-older children. Thus féﬁ the concept Food -

older children included a greater variety of items than_the

youngér children, who tended to include only meal time items
o

cream cone arnd cookies which for these younger children

formed a sub-concept 'Snack' which apparently was ;ot con-—

sidered-as food. /In general, ‘their results‘spow that Ehe

older children selected a significantly greater pumbgr of’

instances of ‘the concepts mentioned earlier than the younger
- \ . i 4
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ghildreﬁ. This result is interpreted to suggest that the
older children had algreater ability to generalize than the
younger children.

Thompson_(l94l) gave the BRL Test modified from
Weigl's Sorting Test to 60, grammar school children ranging
from the first to the sixth grade. The BﬁL Test consists of
34 objects‘which vary in size, cqlor, form, use, material,
eté: In P;rt I of the test, in response tQ six key objects,
the subject is askéd to form groups of objects fhap he
thinks belong together for a re?son. In Pa;t 1x, thé
subject interprets ‘the geheral basis- for grogps of objectg‘
placed together by the examiner. Based on the fesponses'

of the children on\Part I of the test, she found that

v
AY

youngef childrenﬂ;ended to form groups of objects related
in.specific Eonarete situations, for example, a game to .
play in kindergarten, hammer to ring the bell, etc. Tha
older children tended to make more classificationg of objeéts
into cafegories, for example,‘tools, toys,‘red objecté; and
according to use, for example: to get the table, to smoke,
et&. than tﬁé younger -children. - From the responses of the
children’ on ﬁhrt;.II of the t;_es_t,- she found that the younger
child;en-*-viere able to gsee fewer general relationships between
objects'than élder children. Th% averaéé pumber of cgfrect'
generalizgtions givenvby the olderﬁchil&ren was 6.3 and by o
the younger children, 4.1. ?Qe concludes that there was a

4

significant difference between the ability of older and -

!
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younger children to generalize the basis of pertinenée of
the categofie§ presented.

Goldman and Levine (1963) carried out a similar
study. They examinéd the ability of 104 kindergarten, first
grade, $econd -grade, fourth grade, sixth grade, ninth grade,
college students and sgientists} a) to sort dissimilar
objects according to some given criteria, andlb) to general-
ize' the basis of categorizatibn for groups of objects placed
together by the expériﬁenteé. The materials used were.
thoge givgp in the GoldsteiqTSChéerer pbjec; Sorting Tebt
aqa consist 6f 33 common items. Some examples are geometriéal

figures of diffeieht shapes and colors, padlock and two keys,

two sugaf cubes, cigar, two cigarettes, pipe, bubble gum

cigar, toy fork; knife and spooh, red rubber ball, etc.
Subjects were tested indibidﬁally. In the first part of
the test the subject was asked to find things which had
something in common with & given object, e.g., a pencil.
The subject was asked to explain the reason for each item
selected. In Part II of the test the subjectewés asked to

generalize the basis of pertinence of 15 groupings of objects.

. Examples of such groupings were, Edibles, Toels, Teys, etc.

The responses of'thé subﬁec;s were categorized into three
major groupings. The first was part-whole relatiohships, \
that 1is, when onl? a.fraction of the stiﬁulus items that
made up a category were selected or when sorting was Saéed

éxclusively on items which were identical (e.g., two sugar

3
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cubes). The second was fo.\r the concepts which were actually
employed (e.g., Tools o; . 4“'etc.) that is the precise
response, and the third waé for formal characteristics of
tﬁe concepts, where the subject's conéept is independent

of immediate perceptual qualities of objects (e.g., for
Téols grouping--a response such as "They are Tools and they

‘ ~ have a silver c'o'-lor) o -
\ .- . Based on the above categorizations, the researchers
found that the ybunger ‘children's concepts were fragmented
in nature in that they were only part of ichavxt‘ the adults'

q . ,~\ ®
concepts comprised of. This finding supports the results

'of Saltz et al. (1972) _who(also\ came to the game conclusicn.
Il‘. E . ~ '‘fhey also found that the precise response or the .correct
\ . _ generalizations made by s'ubjects increased with age. This
‘ ) . e suqgests that the ability to generalize concepts increases

, . 'with age. In the case of .responses of the formal character:-
\ . istics of concepts (i.e., where two or more crite_,ria were
| abstracted from the objects‘ displayed, to form a concept)
‘ they found that yeunger children were insensitive to multiple
‘ ', possibilitiies ~inheren‘l: in any group.ing. The ‘inciden.ce of
‘ r . such responses was found to a great extent among‘ collégel

studeénts and scientists, suggest‘ing that the children's

concepts were of a more gpecific nature and more perceptually
) 5 .
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Elkind et al. (1964) studied the ability of 195
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children 4 to 9 years in age to perceive both parts and
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76 subjects in grade 2, grade 6 and college, to sort 50
"plctures with respect to the class labels Food, Things to

Bat, Clot’hmg ahd Things to Wear: The first and third

wholes in drawings of common objects wherein both parts

and wholes had independent r_neaninés. An example of the
stimuli used is a picture of a scooter made of candy or a
picture -of fish made of carrots. They found that parts

(e.qg. vgaﬁrots) were recognized at an earlier age than who]res

(e. 9 fish) and part-whole integration deveIOped with age.

" They:also found that older chlldren' were more able to

recognize parts and wholes than younger children. This

that the older ch:}ldren had a greater ability

category name from the stimuli presented

than the younger hlldren Although tHey interpret their

results in the light of Piaget's theory of decentration,

their findihmrt'helees Jlend support to the notion of -

' the fragmented natfire of the young child's concepts.

Neimark (1974) on the other hand in replicating
the study of Salt et al. (1972) found no;supporting evidence
indicating that- the younger child's concepts were sub-

coﬁcept-s of_ those held by ‘blder children. Neimark asked

categories and’ the general procedure employed were the same
l

as that used by Saltz etal. The second and fourth categorles

are synonyms of the f:.rst and third categories but were

A
used to test for effect of label épecificity. It was assumed

that for adults, Food and Things to Eat should mean ' the same

-
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thus they would include the same set of specific items
under each of -those labels. However, if young children
did have fragmented sub-concepts; they should include more

. >
or at least different specific items under the category

Things to Eat than under the category Food. She found,

howevér, that the classes Food and Things to Eat are v

functionally equivalent at allAaqés. The category Clothing

and Things to Wear were functionally the same for sacond
‘ ’

graders. There wasr'hdwever, a decrease in the size and

~

composition of Clothing wﬁth age. These results do not
suggest that the ¥ounger subjects’ concepbs are fragmented
nor‘that concept iﬁte&ratipn takes pfébé with age.- ﬁowever,
her results show tﬁat for Clothing sixth graders and college
students selected Téwer,instances thgn grade two subjects,

or Things tg Eat sixth graders and second graders selected

ignificantly fewer ‘instances than college students. This
suggests that for the concept Clothing the older subjects
generalized to a greater extent than the younger children,

whereas for Things to Eat the' adults generalized to a greater

extent than the‘gixth and second graders.

éarson anddAbrahamson (1976) in exploring the effect ™
of concept typicality upon performance on clhss—iﬁclusion
tests of 896 children agea\between 7-10 years, report that
their findings show no gvidence for concept integratioﬂ with
age. This finding was obtained from the children's sorting

. of picturas into six categories identified by the following

\
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cancept labels: Animals, Birds, Buildings, Clothes, Food

and Plants. Since phey found r;o differences in the responses
of children for each of the six concepts it is, suggested
that the children were generalizing these concepts to the
same extent. That is, there was no difference in the ability
of children age@ 7-10 years in generalizing the concepts

mentioned above, from instances which were represented
n
pictorially.
(N
All the above studies have ,used a comprehension or .

Q.

performance paradigm in that the experimenter presented

. positive and negative instances of a concept which the

subjects‘ identified or sorted according‘to their ‘notiOns

of the -(:Olflcept. Ne&sor,z (1974a) used 'a production paradigm,‘
i.e., students were giv‘gn a concept label andrchildren were
asked to name items from semantic memory which they thoﬁght
were in'stances of the concept. She ;asked 13) children aged

5 years and 8 years to verbalize instances of nine concepts.

These concepts were Anim;a.ls, Clothes, Flowers, Fruit,

Furniture, Insects; Tools ahd Vegetables. The' children
were tested individ.}',ially- Her results show that the younger
childremnpon the average gave half the number of items given

by the éder children. - G
.However, she found that although the c&tegorlies of |
the younger children were smaller, they sho.w_ed mrore diversité? -
of membership. Based on these: results she c¢oncluded that

. e ' -
the young child's concepts were not fragmented in nature, ,
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nor was there concept integratig_n with increase in age.

Her results .indicate that the greater number of instances

cited by the older than the yéunger children was a function \
of the greater répertoire of knowledge held by the older k'
children. In addition, since the older children gave more
relz:nt instances of the concepts than the younger children,
it may be sugéested that the older children's concepts were

more generalizable than those of the younger children.

é ¢

Studies on Con‘cept.Ai:taiLment . /

A .
A great number of studies .which were reviewed also

examined the effectl of age on the ability of -children'to

attain goncep.ts. In a recent review of res\garch .studies

dealing with concept attair:}mt, Clark (1971) reports that

of 19 studies using age as an independent variable 16 of

these studies found it to be a significant variable, in that

ease of concept attaimnment was found to increaé-le with age. \
Osler and Fivel (1961) in studying the role of age

and intelligence in the attainment of the concepts Bird,

Animal and Living Thing by induction, fdund age to preduce
significant éifferences in péfformanqe among children aged N

6 yearé, 10 years and 14 -yeafs old. The measures used as

)

the dependent variables were the number of trials to criterion
and the number of successful cases of concept - attainment. . '
L * .

Both these measures were significantly affected by age.

Osler and Weiss (1962) found that age again s'ignificantly

1
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affected the performance of children (aged 6, 10 and 14
years) in the attaimment of the concept Bird. ’I‘hé stimuli
consisted of 150 pairs of pictures, one member of each pair
representing a positiver instance of the concept and the
other a negative instance. This study was in fact similar

to the one carried out by Osler and Fivel. The results were
analyzed in terms of three measures of performance: a) the
mean number of errors to .criterion, b) the number.of subjects
who attalned the criterion, and ¢) the number of subjects

\
who verbali;ea the conclept at’ the-;pOint of success. The.

criterion of guccess for the two studies mentioned dbove

was_10 conSecutive}éorrect‘responses. Theé results showed

‘that age significantly affected concept attainmént on each

\
of the three measures of performance.

Other studies have shown that age appears -to
influencel the selettion of criterial® attril;utes of a éoncept.
Blelow 3 years' of age, the form of the object appears to be
the dominant criteria; from 3 to 6 years colour becomes
doninant; from 6 years onwards, form becox_ngé dominant again
(Suchman & Traba,‘sso,'lgeé; Lee, 1965). Howgver, with further
increase in a'g‘e dominance of physical characteristics gives
way to dominance of »funqt‘ional characteristics (Nél'sc;n,
1974a);. saltz et al,, 1972).

It appears that the majority of studies ma{ptaih
that age significantly affects the abiijléy‘to generalize

’

and attain concepts. However, there is some .doubt as to

t L)
' \
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" to the process of growth.-.

. ~ _
what extent age actually influences the formation and

This feeling is echoed by Piaget

attainment of concepts.
(1964) and Gagne (1965). Piaget is of the opinion that

growth or maturation and experience both social and material

is more likely to influence cognijtive development in children.

Gagne (1965) maintains that for a child to attain a concept
he muyst possess’ thé prerequisite knowledge to do so. This
knowleldge may be gained under certain conditions, some of‘
which-were internal to the learner (i.e.,.his motivation or

—_—

He does not consider goncept attainment as simply ascyibable

N
t

U

The Relationship of IQ and Ability to Generalize

N¥o study has examined the effect of IQ on the ability
to generélize concepts. However, a ma‘jo::ity of studies have
examined the effect of IQ on concept aktainment. While it
iqu.uite réasonable to assume' thai; intel’.ligence anci concepj:

attainment a\.re highly Gorrelat.ed. such a rglationship has -

-not been cox}sis;téptly demonstrated. ,0sler and FPivel (1961)

workéd-with 180 children. -aged 6‘>year‘s, 10 years, ‘ana‘ 14
. , L i z
years at two levels of intelligence, X 110 =101.6 and XZIQ
\
121.3, on concept %tainment tasks involving\a hleraz:chy of

three. naturalistlc concepts V1z, Bira, An:.mal and Living

~ Thing. They found a slgnlflca.nt effect of mtelligence on"-

the ability of children to-attain the concepts. 1In a

desire to learn)and some external -to him (e.g., instruction). ——
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: J_ntelllgence children were on' the sa.me foroting ln "findlng

.predictive defming attr:.butes that d:.stlnguish exemplars

attainment ¢could very Well .be possible. . There are not many : <\ ’
authors who have distmgulshed c0ncept formatl.cn from concept
attalnment in the:.r studies. “.In add:.tion, there are nqt\
N . ' I \ ~
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replication of the above stﬁdy Osler and Welss (1962)

confirmed the‘ea‘rlier finding of the significant effect

of int.ellig'ence on concept attainment. However, _whén the \
nature of the task was explicitly defined to the children,
it was found that the effect of intelqligence' disappeaxed.

They concluded that\high intelligence gave subjeci;é' an

'adva.ntage in problem definition but not in the concept

attainment task. .

AN

It is the author s oplmqn that by exp11c1tly

def;nlng the nature of the task the expera_menters could
\ : .

-very well have ind:.cated to the chxldren how to form the

coricept. What lt arnounts to is that OSler ‘and - F:wel were

' exam:.ning not only concept attamment but concept formation . ,

as well, and Osler and Weiss in the second part of the l '

experiment, were studying concept attaipment per se., This

would mean that intelligence was significant in the abstrgc‘—\ . ¥

tion of attributes for concept formation. .That once the 3
o \ |

conceptv was formed for the children, the normal and high r

£xom non—exemplars of the clas's one seeks..to\dlscrlminate“
’ . . . . .» ‘ - .
(Bruner, 1956) o at-tain tbe concepts. That the- authors S

. .
failed to distinguish between concept formatmn and concept
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many “who have been .able to _distinguish Between the two '
processes (Anglin, 1977; Bruner, 1356).

! We:n.ner (1974) in hJ.s doctoral dlssertation on concept

N i R C I 93

atta:.nment found - that J.ntelllgence was sa.gniflcant in t;hé

Y

) "attainment of concepts. That intelligence affects the
ability to attain:-concepts not only in childremn' is alluded

to by Niéholson (1966) . who,_’in his unpublished doctoral -

dlssertation, rep0rts that ma\le hJ.gh sc:ho'o"l freshmen 8 abjlity

. to- attam canCEpts was. slgn}flcantly affected b _%ntelllge nce. . o

[

\. e Osler and Trautman (1961) i_.ﬁp/eterminln tﬁe- effeqt

of atlmulus complex:.ty upon chllaren S concept Et‘éinmeht

at. two levels of :Lntelbn.gence (xlIQ=101 3, szQ" 119. 7).
found that lntelllgence produced no’ sxgnlflcant effect on

the performance of 120 childrlen aged 6,. 10, and 14 years. '

9

However, in a replication of the above study, ﬁolff_ (1967
found significant effects of ihbelli_éence on the ‘performance

of 66 subjects of ‘mean age 135.8 months, on the éoncept_:"\ Lo /
attainment task. He"attributed-'this discrew\pancy in the

reshlts to procedural incons:.stencn.es on the part of. Oslerf . -

2’

and Trautman, in prov:.ding ncnequal numbers of negatlve _ ) C 1 ‘

-_atlmull't;o the control and experimental groups. of subjects.- ‘

‘ It thus appears that J.nEelllgence is sens:.t:.ve i - . -

‘.

‘gome cases to the condxtlons undexr which }t operates. I't T

o . appears.to be unrelated to- the abllity of percelving par

t

v

~'whole perceptions of. naturallstxc 'concepts (Elka.nd, :L96“4)'_'- wt ‘

Neither doks it ‘seem tq have a signl\flcapt- _e_ffect in thel .. .. )
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identification-of instances’of natural concepts from stimuli
with reduced number of cues (Gollin, 1960).. Intelligence
was again insignificant in its effect on concept attainment.
under conditions of partial reinforcement of responses of
children aged b years, 8 years, 10 years and 14 years

(Osler & éhapiro, 1964) . However, it appears to have a
significant effect on the formation of concepts (Katz, 1968;

Inhelder & Piaget, 1958).

The Relationship of Sex and Ability to Generalize

Of the studies re;iewed, only two determined the
effect of sex on the ability of children to generalize
concepts. Saltz ét'a&. (1972) found no differences between
thermean numbers oé pictures selected by male”and female
sugjects for’each concept label studied. Nelson (1974a)
used a production paradigm to determine the composition of
nine natural language categories held by children aged 5
years and 8 years. She found no significant differences

due ‘to sex.

. Clark (1971) conducted one of ‘the most comprehensive

reviews of research on the relation of sex and concept

. N ) ) ‘ . o
-attainment. He reports that ‘of 14 st“gles reviewed by him, .

10 found sex to be insignificant in its effect an concept
. s . . .

o

attainment.

|
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The Relationship;of Instruction and Ability to Generalize

No study has examined the effect‘of instruét%oq on
éhe ability to generalize conceptﬁ. However, in studies
on concept attainment, instruction may vary accofding'to
purpose, method of presé&ntation, amount of information
presented, specificity of the information presented, and
amount of non-verbal guidance (Klausmeier & Meinke, 1968).
The method of presenting instructions may be aural, visual,
or audio-visual.” Instructions may be givéﬁ: a) to acqugint .
subjects with the specific stimulus materials_or responses
that are desired Qy ci&rifying the nature of the task, 'b)
to provide additiona} information in the form of a method.
or prinéiple designed to facilitate'performaﬂce, and ‘c) -to
\broviée a sét to recall or use information or abilities or
to manipulate the level of motivétiqn of subjects. . -

Osler and Weiss (1962) studied the effect of
instructi®n on 180 subjects aged 6, 10 ahd. 14 years to
attain the concept Bird. The control group was given no
explicit'insérnctions whereas the experimental group was
giveﬁ explicit -instructions as to the nature of the task.
They found that instrpctions produced a -significant diffe;ence
in the performance of the 6-year-old suﬂjects. The older
eubjecis perfofméd 5ust as well wiPh or without instruétioni
due to a ceiling effect. yl '
Anderson (1968) tested the ability of 53 first’

.gradéﬂewfg,attain concepts involving three attjibutes

p = P T W Lt -
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(number, color and figures). There were two treatment
groups and one control group. One treatment group was
trained to solve concept attainment problems by a small-
step proérammed part-task method and the other experimental
. '
group received instruction oh how to attain concepts using

the whole-task method where the subject attempted terminal

problems early in training. All® the subjects (treatment

and control) were then tested on concept attainment problems

which they had not seen before. Their resylts show that

'the part-task method 6f instruction was superior to the

whole-task method. But what is more important is that

subjects who received instruction performed. significantly

'beé;er than the control group.

\ -
Other studies whicg'have shown that instruction

N

has significant effects on the ability of children to attain

concepts are those carried out by Pella and Ziegler (1967);
Anderson (19655; Hibeard and Novak (1975). A study by
Klausmeir and Meinke (1968) shows th?t instrucfidn‘sig—
nificantly affects the ability of adults to attain concepts.
The Relationship of Stimulus Complexlty and
Ablllty to Generalize ) .

N

¢

3y

.No studies have deteﬁmined the-effeét of_stimulus
complexity on the\ability tao gene;aiize; Most stuéies have
studied thls variable in relation to concept attainment_
However, before a dlecuasion of the literature on- the«above

issue is entered into, 1t is perhaps pertinent that the °
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4

\ notion of criterial and defining attributes be explained.

Brune¥ (1956) defines an attribute ag 'any discriminable
feature of an event that is susceptiple of some discr;minable
variation from event to event'. Thus colour, @%ze and weight
are attributes of apple. However, if Ehanges in the values

of any particular attribute do not re%EZt in changes in

‘the probability of an’ object or evenizbeing called what it

is, then that attribute 1is non-critér'al. Thus the weight

of an apple is_noﬁ-criterial.as a-change in weight willlnot
affect its béﬁnQ}referred to as an apple. Howev;r, colour
and éhape would be criterial as a change in these attributes
wouxﬁ affect an apple.béinglcalled an aéple. The criterial’
attributeé are the a?tributes which the individual con=-

N

siders” as pertinent to the attainment of the concept. The

defining attributes of an object or event are those attributes

considered 'officially' defining the object or event (Bruner,
1956). Thus, feathers and beak are defihing attributes of
a bird. They are also criterial attributes. A feather or
beakxiﬁ a signal or cue for catégorizing. It is the signal

of the whole, concept of 'birdngss' and therefore results in

[}

»

Archer (1962) suggests that concepts become more

complek'and tﬂefefore more difficult t0‘é$t§1n,(h) when the

( :
non-critical attributes or irrelevant information is increased

in proportion o the relevant attributes or information, b)

when the criterial attributes or ‘relevant information

¢
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increases in proportion to the irrelevant information.

Clark (1971) in a review of relevant literature comes

up with some general stateme:?E regarding criterial attributes
and concept attainment. Generally, as the criterial proper-
ties of a concept become more obvious (Archer, 1962) 6r

show less variation from instance to instance (Saltz &

Sigel, 1967) ease of concept attainment generally increases.
A ‘ ) '
'Decrease in the number- of non-criterial properties or

attributes results in an :increase in -the ease of concept
' ) ! \
attainment (Anderson, '1966). In other studies in this area

-

various Qtimuli (words, nonsense syllables, pictures, objects,

etc.) have been used which have been assumed to present

different degreeslof difficulty to subjécﬁs in identifying
objects (Gollin, 1960), abstracting (Lowell, 1%74), forming
,concepts (Katz, 1968) and attaininé concepts (Osler &
PTrautman, 1961). The use of such stimuli has been referred
to as the condition of stimulus complexity.

In most cases, increasing levels of stimulus com-
ple#ity have been obtained by the addition of irrelevant
cues or attributes (Katz, 1968; Archer et al., 1955; Reed,
1946) or irtrelevant diﬁensions (Osler & Trautman, 1961;
Wolffﬂ]367) té the relevant.information presented as stimuli
in the concept attaf%ment task. There is only one study

!(in the writer's knowledéej where stimulus complexity has
.been-achieved_by a redubtion in the_number"df relevant cues.
or é;ﬁribu;eb. Gollin\(lgéb) ach;eved incfeasipg degrees

"t
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of stimulus complexity by reduction or removal of contour

lines and internal details from representations consisting
. of drawings of some common objects like an umbrella,

" elephant, etc. Each object was represented five times to

provide a gradation of completeness, frem the most }educed

representation consisting of only a few contour lines or

internal details to répresentatione of the complete object.
Hig study wae in the field of .perception. He found that
there was no difference between the abllity of -children
around 5k years old and adults to identlfy the objects from
representations of the most reduced~ﬁype‘ These two groups v
of subjects, however, differed significantly from the younger ‘
(2%j4k'years) children.

The format used in Gollin's study was adapted,in ¢
the preeent study to obtain three sets of ingtances, eaeh
set displaying a progressively decreasing number of attributes
and immediacy of a concept. This afforded a novel format of
examining the extent to which cnildren could generalize a

given concept.

. SUMMARY OF RELATED LITERATURE

A great deal of attention has been given to research

on concept attainment in children. Studies q9ncern1ng the
nature of the concepts attained by children suggest that

the concepts of young children are more fragmented and.con- |
1 ' { « I

l
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crete, less general -and are tied to perceptual attributes
more than'those of older children. -In addition, young
children appeaf to make more use of perceptual attributeé
than functional'criteria to atEain concepts; with age,
however, functional dominance takes over.

In general, it appeaxrs that the abiiity to generalize
concepts increases wi;h age. Furthermore, young children
botﬂ overgeneralize and undergeneralize theirdconcepts more
than older childreh. The difference dependiﬁg upon ‘a number
of factors, such as the igdividuali£y‘bf the child, -the
researdﬁ strategy and methodology eméléyed) the naﬁure of" N
the concept°studieq and the nature of the instances and noA—
instances of the concept under investigation (Anglin, 1977).

Various other factors have been known to have an
effect on the ability of childrén to attain concepts. Age
seems to belthe most important variable in this contextl
However, ;Pe extent_age influences'the attainment of cqggkpts

is a guestion yet to be answered. There appears to be a

controversy with regard to the effec? of intelligence on the

. attainment of concepts. That intefiigence should be strongly

related to concept attainment is based on the assumption
that abstraction of critical attributes\is a skill requiring

the uge of 1ntelligence (Vinacke, 1951). Thus in studies

.deal#ng with concept formatlon per se, wheranabstraction of
attributes is critical, 1ntelliqence seems tb be a significant’

. variable (Katz, 1968). Where concept attainment is the only

(7- v '
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_concept. ﬁhe inatancéa'éhat-have’usually Beeh ised in such
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A

task involved, that is, information is given to the sybject
on how to form a concept or the subject is aware of the
concept, intelligence does not seem to be a significant
variable (Osler & Weiss, 1962f. In other studies where
th;re is pno differentiation between concept formation and
concept attainment, intelligence appears to have a variable
effect in that it 'may or may not be ﬁignificant (Osler &
Trautman, 1961; Wolff, 1967; Osler & Shap;ro, 1963; Osler ’
& Fivel, 1961; Gollin, 1960).' - ‘

| Sex haa'been shown to be .insignificant as an
independent variable in concept attainment studies. Never-

theless, it Js oféen includ:ifo a variable in such studies

as its 'inclusion does not efitail any extra physical labor

Y

\ ~

and there is aiways,the possibility that it may be significant
in some context as yet not inq;stigated. It has also been
found that instruction has in general significantly influenced
the ability of children to attain éoncepts.

-"For the mosé‘part, attempts to determine the nature
of the pétural concepts attained by children have beeh based

on sorting techniques (Anglin, 1977; Saltz, Soller & Sigel,

1972) or free récall (Nelson, 1974a).of instances of a -

studies appear to be pictures of common objects familiar to .

children. In some studies the.instances have tended to range
. [ ) LA ) ' '
in complexity along a gradient of assumed difficulty of

usage for inferring a.concept. This condition has been
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"has been attained through a reduced number of cues or ,
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referred to as stimulus complexity. In most cases, stimulus
complexity has been. obtained by increasing the amount of
irrelevant criteria or dimensions (Archer, 1962). Only one

study (Gollin, 1960)-is reported where .stimulus complexity

relevant triteria. The pregent study will attempt to
determine the naturé bf selected science concepts used by . |
children and the ability of these children to generalize

these concepts from instances di‘s‘piaym:ihgreasingly !

-reduced number of criterial attributes.

’
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CHAPTER III

" DEVELOPMENT OF INSTRUMENT, SAMPLE,

PROCEDURES AND METHOD

This chapter deals with the development of the

instruments used to measure the ability of children to

\ \

generalize the concepts Insect and Animal. It also dis-

cusses the reliability and validity of ?heég instruments,
as well as the instrument uspd‘tolmeasure the IQ of the
subjects. Thig ;ﬁ,EOllowed by a statement of a pilot study
carried out earlier usiﬁé the above instruments. The popu-
létion and sample used in thié‘study are déscribed together

with the operational procedure, statistical design and

method of analysis employed in this study.

.The Development of the Instruments

Recent reséargh'én concept attainmeqt has suggested
. that the copcepts of young childfen are more concrete and
less‘generai than that of older children, Salt, Soller & .
Sigel (1972) suggest‘that>younger children are heavill
g ‘ deéendent on perceptual attributes in identif§ing a concept

and that with age functional and abstract attributes become

more- important.

Qo

N e e
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It was therefore reasoned that a subject having a

Q

good understanding of a given concept would not have much
difficulty in identifying that concept from instances which.
displayed abstract attributes. For example, attributes
which only implicitly suggested the given concept. He
would, therefofe, have even less difficulty in inferxring
a given concept’ from representations which displayed some
or all the attrlbutea of lnstagces of that concept. .

A subject whose concept was not well developed, and

’ , , \
who therefore was heavily dependent on perceptual attributes

" in identifying‘a'zencept' should experience little difficuﬂty

-

in 1dent1fy1ng a concept from'representations dxsplaylng _e\\\
all o! some of the attributes .of instances of the concept. N
However, he would experience greater . dlfflculty ‘in general-
izing a concept from instances which only implicitly suggested
the concept. ‘ : - (

An instrument developed along these lines would"
enable one to measure th exteqt'to which ehildren could
generalize a given conce:>.‘ This study attempted to employ
this novel format to_éetermine the extent to whiqhichildren

. . v - S

\ R .o .
could generalize two hierarchically related science concepts.
S . oo

The concepts were Insect and Animal. Two instruments were

developed, one measuriné*the abi%ity of children to gerneralize
0N I “\ .
the concept Insect and the other measuring the ability of -

childﬁen to generalize the concept Animal. Three types of

instances ‘Ware to be used. These ineﬁpnces were to\gisplay

2 )J e B s, e,
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a progressively decreasing number of attributes and imme-
diacy of the concepEs under study.

It was hope; that in this way the instruments would
be simple ehouéh for the youngest group of children to work
through but at thersame time dlscrlmlnatlng enough ta dis- !
tinguish between the generallzlng abilities of all the
children in -the study:

» Three degrééé of Stimuyus complexity were posited
~ based on the relgtive‘nﬁmber oﬁ attribputes displayed; and
. the immed_acy'ogkﬁhqsé stimuli'to the condep£ dndérlaqudy.

The stimu}i for éqéﬁ concept, thereforé, consisted of three

v .sets of instances each more difficult than.thé other. The

' 4 ‘ ‘ ;o r;
firast. sft of instances consisted of pictures of the whole 1t
. l .

insect or animal; “t ere referred to as instances of
the First Degree 4f Complexity. The second set of instances

consisted of pictures showing part of the insect or animal's \

body; these were referred to as instances of the Second

Degree of Coniplexity. ‘The'third set of instances consisted.
. 4
- o~ .
of pictures of products of the natural activity of insects

schiipoctione iy

or -animals. These were considered to only.implicitly imply
the attributes of the concépts.. Thede were referred to as

q\
instances of the Third Degree of 'Complexity.

First Degree of. Complexlty R : . . \

j-' . It was consxdered that plctures of complete repre- l .. jﬁﬁ

sentations of lnsects or anlmq;s displayed the most number -

Y

’ ‘ 4
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of criterial‘attributes of each respective concept. These
pictures_ were also of . the greatest 1mmedyacy of the concepts
under study. As such, .these pictures would be eas;est for )

children to hecognize and use as cues to infer the respeotivei

concepts. Such stimuli were referred ‘to as instances of

the First_Degree of. Cdmplexity.

'S
. -

' Second Degree of Compleklty . A ' . S y
Plctures showing part of an insect's or animal's
body were considered to be more complex than plctures of -

the’ complete representations of insects ‘or animals.. This

WaS‘considered'to be due to»a reduction in the relative
' A
number of criterial attributes available for categorihation
and the fact that such representat;ons obvaously were of a

lesser degree of immediacdy to the concepts being-attained.

Examples of this category of instances of the concept Insect

v

and Animal were a butterfly's wing and a bird's‘beek:
respectively. Thus, a cbil& had to 'f£ill in' the other
criterial @ttributes to recognize the specific insect or

animal and.then generalizé to the concept Insect or Animal.

Such'stimgli were referred to as ins{ances of the Second

Degree of Complexity.

Thlrd Degree of Complexlty R

~ Plctures of products of the natura; act1v1ty of

insects and anlmals.were-considered o be representative )
.'\ s, . <l DN

- .

e
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concepts to be attained. Furthermore, it was contended that

™

\ ' 64

of the Third Degree of Complexity. These stimuli were ,
congidered to be more complex than those of the Second Degree
of Complexity, as these representations were considered to

be relativeiy more 'distant' in terms oR immediacy of the

a picture of a bee's hive or a bird's nest onlj implicitly
suggests the attributes or knowledge of.'Beeness” or.'Bird~'
ness'. ‘There 15 thus greater cognltive stra)n\involved in,

1nferr1ng the SpelelG 1nsec§ or anlmal/fr5"suchmst1m& ,&.

respectlvely, "and then generallz1ng to. the concegs_lnsect

~
[y

Animal. -One dlmension of this. study was the‘development

.lof these'two instruments. One, to measure the abllity ~to-

W

‘generaiize the concent Insect and the other to m;asure the

-vl

ablllty to generallze the concept Anlmal

Q
J]
\ 1

Measu:e of the Abillty to Generallze the Concept Insect

The' Stlmull used in this instrument consxsted of 20

colored plctures of znsectp, imsect parts and produote of

: Lnsects, cut from nature magezxnes. Specxfically, ther@

s

‘were 10 pictures of instances of the Fxrst Degree of Com—*

-

. were ‘5 plctures of inanlmate objects perceptualLy simiiar 1QN;

f.

plexlty and 5 plctures each of instances of the Second and
l

Thlrd Degrees of«Complexity \ None of these piotures were

o
\

repeated as stlmull for' the concept Anlmal. :ﬂ': /. - '3;
N Included in: the instrument were ‘an equal number of

‘ \ - . "n\ - l_.

}non-znstances or distractora of the concept Insect There

e ‘ ,\1

R

»

C e

’:(‘--:
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genéral appearance to instances.of the concept Insect.
Examples of these include a dragon-fly made out of paper;

a paper bettle and a metal buttexfly. There were 15 pictures

1 of. animals other than insects, such as a worm, a spider, a

’

beaver and the like. - The pictures of the instances and

o non- instances allke, were randomly placed six to a page

e

9.5" x _11.5" in size. The pages were then randomized and v o

~

-organized to form a book of pictures.

Measure of the Ability to Generalize éhe Coneept Animal ,
The'stimuli used in this instrument consisted  of
52 colored pictures of various animals, animal parts and
éreducts of animals,.cuf out from.nature magazines. Spéé;
\ifically, there were 24 pictures of 5 varietyfof animals
"including 1nsect3, which formed the instances of the Flrst
. . Dearee of Complexlty. There were 1B pictures of 1nstances

. . of the Second Degree of Compléxity and 10 pictures of instances

of the'Third'Degree of, Complexity.

, Also included in the instrument-were an equal number

. of non-instances or:distracﬁoqs of\@he concept Animel.. There
- were .three types:of aistraetors in alﬁgst equal numbere.

v ‘ .There were 18 pictgkes of. inanimate objects such.as a clock,
fan, etec. ‘There were 17 plctures pf varlousrtypes of plants

4

- and 17 pictpres of ‘inanimate objects perceptually éimllar in

’ '-;T - -\

, © 7 general appearanceAto inetaneiafgf the concept Anlmal.-
L [ % T .

- ’ ?.: ’
. u:Examplea of,this_last type of dlptractor-were a_relndee; -

[N

N "t Ty
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-

and a hippopotamus made out of peanuts, a glass horse, a
. plastic dog and iﬁe like.
As was done in the firgt instrument, thg instances
. ' and‘non—;nstancés alike were randomly selected and placed
// 6 tQ a page measuring 9.5 x 11.5". These pages were then,
randomized and organized to form a book of picturés.

“
N

validatichfof the Snstruments Measuring the Ability to
Generalize- the Concepts Insect and Animal '

 ———— .
e o L AR R

) To select the best pictureg'to represent insténces
of the First;ISecond, and Third Degrees ofAComplexity as
Well;as the distractors for eagh concept, an inifial pool
c. of 138 pictures of‘the concept Animal aR? 40 pictures: of
the:concepg Insect was presented to a é;bup ?f-five”judges,
three elementary school teachérs and tyo univer;iﬁy pro-
fessors. The stimuli to be used in the mental sets were
-élso presénted»to these judges. The-judges were asked to
rate the extent to‘which each picturé was representgtive of

Py

the different dimensions of éomplexi;y along a seven:point

N scale (see Appendix B). The average .ratings for Jeach picture v
¢ “ . Were computed. Instances rated greater than 4.5 élong the ‘
. « . '_\‘ i i . ) 4 . . ﬂ
- dimension gi/fepresentativehess were only used in the .;
. " instruments. This resulted in the rejection, of 34»item$ - v
. ' " . ' R S o ' N RN
1 of the concept Animal. = ..~ . R e 2 S A “J%;
B -’ "
\ N
o “« ’
. S : n PR
. ., I' . ) ' \‘“ ;: U, .‘(“‘.:A / k.
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Reliability of the Instruments

The reliabilities‘of the two instruments was deter-
mined by a test-retest method. Two weeks after the initial
testing eight subjects (4 boys and 4 girls) wexre randomly

selected from each of the three grades for retesting. The
. A

objective of the retesting was to provide evidenée of

reliability of the two instruments used in the study.f The
- o T, ’ . "
criterion for test reliability used in this study was that
> . T 1

. retest bérformance would be identicai to or slightly below

or above'original tast performéﬁge. Thus, a high correlation

!

Y .
coefficient was expected between the original and the retest

performance of these chlldren on each of the two instruments.

The results show that the Pearson product- moment
correlation coefficient between the test-retest.performance
of these children on the instrument~measuring the ability

to geheralize the concept Insect was 0.88. This value was

highly signifi ant (p ? Oddl) Furthermoke, the reédits of

c.a scattergram naly51s carrled out on/the data showed that

' ﬁ;chlldren .on uhe 1nstrument measurlng the abillty thgeheralize

"the concept Animal the Pearson product—moment correlatlon :“w

" the slope oﬁt he/regression li.

s 0.96.  These results

indica;e tha there was indeed A "high relmabi%ﬂty between

~

the\test-rét t performance of these chlldren on the above,r.

lnStrument. | : ,:'ij;n-xrr.

. I\v_ - . : s -

In t]e case ofrthe test—retest performance of the

1 -1 .

"ﬁﬁobtained was.o 97 (p 0001) A scattergram anaf§51s of

LT ‘J‘ﬂt’;[ﬂ)‘é A r&x;—-«‘\?»‘ "',::“G(_T ,u.:’
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the data revealed-that the slope of the regression line was
1.07. Again, these results indicated a high reliability

between the performances of these children on the gecond

instrumendé. The two tests were therefore considered to be

rgliable.

Other Instruments: The Quick Test (QT) CTe

) ’

Description: The Quick Test is a screenlng 1nstrument used

for measuring verbal- perceptual lntelllgence. It'is an
1nd1v1dua11zed lntelllgence ‘test developed by Emmons ang
Ammons (1962), The QT is published in three single forms,

.,

Form 1, Form 2, -and Form 3, each compfising a set of four

~ pijctu¥es {line drawingé) and 50 word items listed in the

order to increasing difficulty. The forms can be administered

“_séparately Qr in conjunction with each'other. The QT pro-~
' vides norms for ohildreh ofsmeﬁtgr age 1.5 years to adullls

‘of mental age- 18 years and above.

Validlty of the QT i o '.,F

The val;dlty of the QT was establlshed by Ammons

and Ammons (1962) by comparlng lt w1th the Full-Range Plcture

' Vocabulary Testa They also reported correl tions b tween

/“the,FRPV and several other 1nstruments measuring ldkel—

[N

S llgence. The correlatlon between the FRPV test and the T

{ =

QStanford-Binet test 1a .73 bhat with the Wechaler—Bellevue

AT

) Vocabulary test lS Q@SL: UBLng these correlations as a validlty

C g

- crlterlon, they report correlatlons between the QT and the I,':‘n,
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) ‘ . .
FRPV (Forms A and B combined) as follows: Form 1, .79;

r Fomﬁ 2, .80; Form 3,..64 and Forms 1 + 2 + 1_;9 .82, 'i‘ljxe
two tests cover simiolar mental age Eanges. The minimum ;
being lUS years and the upper Limit l;eing 18 years, af_.‘t‘er )
! . which adult IQ norms are used (Standburg et alj.., 1969) .
In this study only Form 1 of the QT was adxninistered#

- .
|

Reliability of the QT .

Ammons and, Ammons (1962) indicate that scores on
.4 - :

‘single forms of the QT are suitably reliable for Bcreening
' " intelligence at single age levels qndiéry éfflec ive where
wide ranges of ehility are bei'.ng handled. Direct and.
indirect estimates”3f reliability of the three forms
\ indicate a high r ranging frem .60 to .96 for mean inter-
form. For two forms the v i-angés from .75 to .98 fer '
',.prel-s\chool children to adults.  Burgess (1959i ;vor}t;ing- with
- : ‘ klnderg’arten sub]ects in puvate schools found a correlat:.on '

..

f .73 for mean interform ’ . o
C. - v

A . K

" }';. . 2ilot Study -

A - P . N \ , ..
, . - .\, The'pilot:sthdy served\two' functions: 1) ‘tordetexmine
. ' q;he approprlate proto ol of task preseptauon for all grade
1}

»
v

T r .
: m the admmistratlon of #r,he two ::.nstruments measurlng the

“h Y
'~ab111ty to. generalize the concepts Insect and Am.mal and .

)

EN

.the’ instrument measuring theic IQ Slx spbjects ﬁ-om each

e i e R R L A LT G

levels, and 2)" to determme what? problems would be encountered

Ly N - . L - . - v ‘4_- -A "':"»<~ I.L \ I X '
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“ to five at the St.\Petet s Elementary Schoel, Mount Pearl‘

70

-

of.the grades kindergarten thrcocugh grade five of the St.
Peter's Elementary. School, 'St. Johg's, were tested. The
pilot study was conducted over a_périod of ona week.

The investigator was conéérned whether the younger’
childien would be able to idéhtify‘the stimuli used as
instances of the Fiwst, Secoﬁd, aﬁd‘Third»Degrees of Con-
plexity. &t was foundlfhat‘iﬁxgenefal most children were
abié_to recognize ~the pictures of the ingects and‘énimals.
In cases where, the ChiidrenBQeré unsure as to_whatua‘
particular instance was, the specific name”of the‘idstancg

was shpplied. There were a few items of the Second and

- 4 . ‘ v - x
Third Degrees of Complexity which the younger children could

A

" not identify. These items were subsequently substituted

with more illustrative examples. o .o

]

"?- . u . S ' :
. PQPULATION AND SAMPLE .
‘. X - 4 ’ - -

The populatlon from whlch a sample was drawn cop-

AN

T MY

sisted of elementary school chlldren from grades klndergarten

°

Vewfoundland The sdbjects formlng ‘the sample were 1(4 - &

chlldren randomly gelected from klndergarten, gr;de tQ?ee

ana grade flve classes. Fortyhelght chlldren (24 boys a.

24 glrls) were thus se&ected from each of the thfee gradee.

- 1 -

The subjects in each grade were randomly ass;gned ‘to control .
]

ﬁ and exper:.mental groups. . The. ma\s and standard devxations o

———— A

S vy —————— et
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" were seate& at a tdble, adjacent to each other. The child.

“Thié was Zo éut the child at éase, and at the same'ﬁime

' going to play a game, wlth pictures and at the end ‘of the

'game, I am goxng/to give you a- prize. He was'. then shown

71

of the age and IQ of each group of children by gqrade levelA

. P . . -

and experimental treatment gre summarized in Table 1. ‘Ta?le
. ' » h

2 gives the mean age of the subjects by sex, grade level

and experimental treatment. Table 3 gives the mean IQ of
P .

‘the subjects by sex, grade level and experimental treatment.f

Thexe were no statiétibally significant (p = .0l) differences
: ' : . . v o
in IQ between all groups. , . ol
. o . . o
‘ TESTING PROCEDURE - e
. - : N -
The protocol to be-descrfbg%jbelow was refined and ~

improvea upon the one used in a pilot studﬁi_ Bach child

- was tested iﬁdividuélly in a room in which the eXperimenter

-

and the subjeét were alone. The subject and experimenter - }

. was routinely dsked fqr»hié namé'andffavorite t?levisiqp

1.,‘ ) . R
programme and if he watched Sesame- Street ox Mr. Dressup.,

\

) I

SOllCit some\}nfqrmatxon as to whethef the child watched

the. two educational proqrammes mentioned'earlier.»_
- The experlmenter then sald to the suﬁject, “We are
N, \v
L
- P : f

-

a box fllleg wlth toys The experlmenter next. said,

am going to tell you a. word and then show you some pictures

‘in ghls book (showing hlm the' bodk), then I\want you to 901nt .‘ Vuﬁﬁ%t
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TABLE 1

AND STANDARD DEVIATIONS OF THE oE AND IQ OF THE SAMPLE

L

- -Group

Kindergarten -

Mean

_Five

SD Mean - 5D Mean SD

Y

... EXPERIMENT

+

~ “Bge .
*{in months)

'—IQ'

Age -
(in morths)

Q0

3.1 - 102.8 . 8.4 \\\/126.0 - 5.9

103.8" 10.1

—— — ——————— T ——— e e S T e ek Sl el B o o o e e o o o o o o . o

126.2 7.7

11,3 105.535 l0.2
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ol - THE MEAN AGE OP SUBJECTS BY SEX, GRADE LEVEL AND E?éﬁRgﬁENTAL TREATMENT .
Ly _ REATY]

L o (AGE 1s GIVEN In MQBHHS) - . u
SO R “T;\\7 e ' ' . ‘

T o '.,’ -’.}"_ . . > "‘:".' .: . - N PR . )
e T ' _K-ih‘;zﬁgarten ; . Phree¢ - S Five
e, t - ' :

O Y - oL Male Female Male Femdle, . ‘Male Female
J .- .“_ .. - = " . . R -

' - S - ' : . . .
G_rc_:ouﬁ.— ~~ Mean. -SD Mean SD Mean SD Mean ‘SD | -Mean ©SD Mean SD

o - . - - g
T 107 L . : T v . . . . ’ ®
PR e T, LT e T . .

' .  EXPERAWENTAT,  63.5 2.9 65.1 3.2  104.8 11.1 100.8 3.8  124.5 6.9 124.6 4.6
,:.'u'_-__:!" - '_.’. N . - - - Sy - ; ; .
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S THE MEAN. IQ.OF 'SUBJECTS BY SEX, GRADE LEVEL AND EXPERIMENTAL TREATMENT : .
ST o (IQ IS GIVEN IN %) - :

O T

i
At e
v

1

_ GRADE : .
e T I B K:.ndergarten Three Five

|l
o
4

R 3-‘5f'A'j "4, Male. ¥+, ,Female . Male Female Male Female

Mean  &D Mean sSD Mean sSD Mean 5D Mean  SD Mean  SD

fTAL,  107.8 9.9 104.0 1B.6 109.8 . 14.1 106.3 42,1 105.1 12.1 102.4 7.9
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to all the pictures in the book that you think "go' with

the word I give you." He was then shown a card 3" x 6" on.
which the>word Insert was written in bold type. He was
then told; "The first word is inaedt." He was thds given
an auditory end_a visual stimulus of the codcept label. (He
'~ was next asked‘to name any inse&gé that he knew. His answer

_ : | i

™ .was recorded. The above question was asked to ascertain I
. )

}

a that the subﬁect had-some rlotion of the conceétAbeind ‘
‘investigated. If a subject was unable to name at least
one correct instance of the concept he was eliminated froﬁ
the study. However, as it tu¥rned out all éubjects tested
were able to name at least'twq correct instances.

For the control Qroup, the child wasithen shown 4}

the pictures in the instrument designed to test the ability

to genera%ize the concept Insept;" The subject was then

told, "Now point to the pictures that you think ‘go' with - .

the wo?d\insect[“ His selections were recerded. The
. LA . .

-

‘subject was not told_if his selections were right or wrong.

N

The subjects wexe not helped in any way. However, occasionally
‘and. when the eXperimenter deemed-lt necessary, subjects were'

asked for the 1dent1ty of certain atimuli they had selected : y

1., - L I

and why they selected them. Half the sub]ects were shown

.the pictures from left to rlght and half the otheramey round.
JThe same procedu:e was éspeated\wlth the 1nvest1gatlon ofv-

s v o LT
the concept Aﬂlmalh‘ Agaln half the chlldreq 1n each grade‘ R

e & . “

-, were tested on the 1nstrument determlning the’ ablllty to- oy
) .. e .

N
".r.-
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tpld that the pos;LtJ.ve instances 'go' with the word insect.

" test of " the a.blll.ty to general‘.x.ze the concept E 1 and SRUR TN A

the sa.me procedures undertaken eanller to avoi& order effects

——— N
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~ - »
generalize the concept Insgct first followed by that testing

the ability .to generalize the concept Animal. The other

4;

half ‘of the children Were tested on the concepts the other

way around, i.e., Animal first, followed by Insect. Thisg 4t
\ ’ }

was done to avoid order wffects. .- -~ N

In the case of t\mye)tpenmental group, after the

subject. had gn,ven one or more. examples of the concept Insect, o j ‘
he was shown plctuxles of equal numbers of J.Pfsta.x{ces and - i :
non-instances of the concept Insect at each of the three

degrees. of' complexlj:y. The positive’ and negative instances

were pointed out to the subject and he was specifically )

The plctures shown were not included in the testing instru-
W
ment. The purpose of showmg the positive and negat:.ve

instances of the concept Insect was to give the subject a_ BN

'

mental set and to en_sure that the’ subject' unders‘tood the .
task. ‘ . : . : .
A - ~ B

The subject was tkhen asked to point to all the ' RIS {
plctures in the mstz:ument that he thought ‘went' witﬁ’th‘e B I
word q.nsectt. Ris selectlons wera recorded and again as and’ ] . S
v A I", : '

whetr deemed necessary the. subj ect'. was asked to J.denta.fy -the K C

st:.mulj\he had selected and why he selected them. Once e

- again the subject was not told At his select:.ons were A Ry

correct or. not. The same strategy was repeated for: the : L Vo

S P
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were repeated again.

The subjects were also individually tested for .

their intelligence on Form 1 of the Quick Test. This was
3 ~ ) :

essehtiglly a -verbal and .perceptuei t_es.t_‘o'f' -intgl_ligeh‘c.e

.and was carried out- a week after. the childr'é_'xi/ had been,

e

"tested on their abi,Iity'tq_ gen‘eraiiz‘e_ the;conéepté._ Insect .

- ———— e —

and Animal. ' “_A T QO . o L. o 1
\1 .o [N - . . . . ot . TS ,/,‘\7 /.‘w.'
N : 4 . o ' - (/’/ NP o
S - - C - STATISTICAL -DESIGN Lol . 4
_ N
. . ’ This study attempted to determ:.ne the nat%re of ¢
X . < two concepts used by . chlldren and khe1r abxl:\.ty to generallze
¢ these concepts ﬁrom 1nstances of increasmg complexlty,
. " |
\ o O ! r ;under .two cond:.tlons: a) w.xthout a-mental ‘set, and b) after. A B
beJ_ng glven a mental set of the task. A'iﬁosttest—only
\ . . = - y ’
e ! ¥ ) ,coqtrol group des.ugn (Desa.gn 6) as presented by Campbell
' 2 » and Stanley (1966) was employad in- thls study Thls desugn -
* [}
' s a ! \ .
Sy e 13‘ part:.cularly BtrOng in* 1nternal valldlty since random
o K ass:Lgnment to two gropps controls tlpe effect of - the ~ .
- : . t )
s T N \extraneous variables that could possibly affect the results e -
EECE N . “ . [N .
¢ N of th).s study._ N . . »
« by . W Ty v ’ 6“ . f&,- N N ‘
i N . ' ‘..\f co v ’ o 2 O
PR A ME'I‘HOD OF ANALYSIS , o CL LTI e s
W o e X s T CL Ve S
. Ll \ . ‘ S L ‘n_. - ‘_ P ." k ". o Y A T . ]
Y Lo '-\‘ . - . J . LT . . RIS ":‘\ oL . N 1
: .;‘ ‘:_"A_A:A::"‘ o I SRR DX .:‘.,‘w'.:‘\ ° _. {.A‘ Do ) "
; tom All scor\éa obtamed on the mst;:uments m@asurlng KN
B C ‘ . v ¢ - =t 11 -'..l s . . "
.o 3 ' )‘ Y n
{ %he ability to gene:c'all.:se1 the concepts Insect }nd Mmal
"t ! :.‘, .t C . .Iv} o - . P N e et . o fa
i II‘_.‘I; . . ) B ‘ i I ,: l._'. )
l.‘;)"rf - v ' :.’\-' .'31 I ’@ ) A < R -
17 . ~ e n e »e .
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were subjected to a Guttman Scale analysis.

of the abllity"to /generala.ze a concegt on age, -IQ,.- sex and

"var:n.ous hypotheses about the poPulatlon in questlon. ' R
e Since the mdependent varlables used in thls ,etudy Lo &

'“'were measured on (hffere?)t un:Lts (e.qg., age ‘ih months,-JO

\stantla,rdlzed regressz.on boefflca.ents also known as beta P

,wea.ghts wer‘e used to. compare the rdlata.ve effects of each R

78
w"‘b’ To-oe .

This was done

. N

to establish that the organization of items in the two

ingtruments eonstituted valid sEEles. The composé¥t scores L

obtalned by\each subject on ‘each of the two 1nstruments

' were analyzed by means of multiple regress:.on analys:.s. ) . A 1 -

- {

,Regresznon analysls allows one to obtain an accurate esta.mate - X .',.. .\
of the: effec::' of one orx more independent or predictor vari- ‘ \
ablesJ on t.he dependent or érlterlon‘varlable, while taklng e “- 1
into account or cont}:olling —for the effect of ome or hore. ]x

o : IR T et

of the J.ndependent variables. -

- In this study, mult:.ple la.near regress:Lon was . a

v v

-employed as a descrlptg.ve tool by which the llnear depehdence ‘ 3

’

mental set was determn_ned It Wa's’ alsc"used for eixaluati_ng S

« > R

»
%y e - <

1 . 5

v .. .

H

in percentages,\ sex and mental set in catego‘r:.cal umits) BENEEN

~
’ .
- P ®

7

't/" .

NS

i:Lndependent varlable on the dependént vanable.-. These évalhes

N3

was minmal

K

..,..'_‘. L,

TRl A

#“1“"-" - o

,squared dlfferences between tha estlmated value of the.p
k"‘ .

-Idepen\dent variable and ,tts observed vaLue for each qese y -

D)

were obtai,ned based pn the assumptlon that the sum of the

- .

.l'
]

e ):‘”ih:'\’-:

T T
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Statistics Wwere alsp computed which indicated the

.strength and direction of the relationships between the

7

”~ . ' independent-variables and the depeépdent variable}\'Thus_the

proportion of_dariahde in the -dependent varienle accounted
for by ditference% in the independent{vari&bie(s)_taken :
one at a time or together oas indicated by the"coef.ficierit';t
ofﬁdetermination or'Rz;\this ié'the square - of the corieiation :

x between an independent varlable and the dependent varlable.-
. _(’
-The slgn of the correlatiOn r lndicated the dlrectlon of

,“- . N “ . . W . . - . - .‘. _' - v ".
" the relatlonshlp.¢ : » Cte e e e oL

N,

The signlfloanoe of the contriboteon‘ot any one

: ;}vareable ln the presence of - the other lndependent variables
”ﬁwas obtalned by computlng an F ratlo of the squareg mult;ple
'tcorrelatlons (R ) of the approprlate regre551on models.

The reader is referred to Nie- et al., 1975 for a more .
,/fdetalled discusslon of’ the analysms. Slnce the regre331on
.-analysis tells only if there is a sxgnlficant dlfference,
;one has - .t0 reexamine the means’of‘the cells,ln the design to
. determlne where that dlfference lles. In thla context, t—'

ﬁtests (p = .05) and Scheffe tests (p = .05) for contrasting '“

paira of means were computed for ‘the data

v A

\

-usxng the Statlstical Package for theaSoc1al Sc1ences pro—"
‘gram (SPSS)- - Tha SPSS manual.ls avallable through the‘
“fNewfoundlhnd Computer ServiCes termxﬁhl at Memorxal

"University. - i fﬁ:;:_.ifAf.”»fg i

é.:" - All calculatlons 4in. the study were done on a computer f_f“'

~
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: CHAPTER IV ‘
. _ ' ANALYSIS OF DATA .

Overview

L ) ‘:, o The purpose of . thls chapter is fourfold.. Firs%;'-.' }'.

to preSent the resu}ts of ‘a Guttman Scale ana1y51s carréed :,h'f'~}_‘¢‘

mental set have upon the total mean percentage scores

\

!
s e

:and Anlmal. Fourth to examine the extent to whzch the

measurlng the abilxty to generallze the concepte Insect X ;Lf‘

¥

' L

- out .on the data to establ;sh;whether the organ;zatlon of -T - :__;ﬁ

items-ln each of the two lnstruments meeehrlng the ab;ittyﬂl“‘t‘- 5

/ : t° generalize the concepts Insect and Anlmal constltuted | B

f o .a Valid scale. Second, to examlne a) the\correlatlons that {;ie:r”- é
-i ’ o ‘eX1sted~between the dependent and the 1ndependent varieoles, | ‘{:
% b) between the set of 1nde£endent varlahles themselvesr>and‘ ?
{_ c) betWeen the set of dependent variables.f Thlrd, to géam;ngﬁ“ :;ﬁ

% .li the. relatlve and simultaneous etfects ‘that age, IQ,_sex andl) }@

&

S | concept7 Ié&got and Anlmal were undergeneralihed and over-
R 'f generallzed by the chlldren 1n‘thls‘study.- Pearson product— -
r f\ moment correlatlons are used as the measuree of associatlon .
a between ;ariables and regrekslon analysls ia uséﬂ to identify T, gl
the relatxve and 51mu1taneous effects of the lndependent -
v ) variables on the ability to generallze the given‘eoncepts.;h ' . %f
: a Flnally, where t tests or Scheffe tests are u3ed for maklngk
f;J . B ,' " ;§5 ; : T{>'1 L
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" . N

o . ' mult:.ple comparisons betWeen contrasting pa:.rs of means, e
. i . ) ,

" a, PrObabllltY 16‘761 Of P .05 was est‘ablished a,ls.necessar'yj'-

5

for s:.gr_uncance. .

A - . RESULTS OF THE ANALYSIS ‘
) p i '.'. . .. . . . : E .‘ . 5: ) | ( . . ' - - . ‘ «

A R The analyels to be presented 1n this section deals

R \ first instrument ,measured the ability to generallze the . y
o concep{t Iheect., ,The second meaaured\the ability to general- -_::‘

T . »,\

v - determined the extent to which children could infer the e >

ST S N R « DAY \ .
K each set displaying a progress:l.vely decrea51ng number of i
- ‘ : e attributes 5\2 the tw0\ concepts. b ‘ ; IR ” . \ V
' o These three sets of rEpresentations Were referred \
‘ to ae 1nstances of the Flr;t, Second -and Thlrd Degrees Of S

Complexity,, respectively, es explained J.n Chapter III.; b
‘ ‘ ) T L P:Lctures of the complebe 1nsect or an:.mal were cons;dered

' ‘ R f{ to represent‘ 1nstancee of the Fi‘fst Degree of Complex:.ty.,.

:‘ : ;\ T 'I'here inrere 10 euch p:.ctureswof 1mseqts and 24 gictures of T
N . N A .',,_ '
AU RN y animals. P.icturea showing part of an msect .8 body or an
o S ; R AR : r\
vy i

oo an:.mal's body were taken to represent inetancee of the S,e9°’.1d -

. _ Degree of Complexity,-. .There were f:.ve Buch pictures of
. . S R ’ N\
[ LT of the natural activxty of n.nsects and animals were taken-‘

s w:l.th the responses of l44 subjects ¢>n two J.nstruments..’v The 'f

f oy concepts Ihsect and An:.mal from three sete of metances, ‘
2 B

._u;.'i--; e RN _,_nset:ts ,and 18 pictureg of animals, : Pictures of pr'oducts DEPEFEEIAE

i
} Sl ‘_-vlze the concept Am.mal. . SQecifically, the instru:ments S

> 6 "’Vr- AL

xy\.. _,‘_,
AR

‘.,‘




o ".:,;b"‘.‘ - For every corz‘ed:t lnstance of a. concept that a

T e R T
AT °. L i K
N N . oo~ i X .:‘_..l ; I o :

v ’ 1‘. L B \ ‘:'_ ,v‘l, - v T ' _“ ) . b\—l-: i St ’ s I“.:.
to represent instances of the 'I'hJ.rd Degree of Complex:.ty. " o by
There were: flve such gilctures of :.nsects and 10 of am.mals. . B :
It should be borne 1n mlnd that an 1n.sect 15 also an am.mal. f . R .
As such, pictures of J.nsects were also J.ncluded as instances
of the concept Am.mal hoWever, no 'plcture of an. 1nsect used s R
es an 1nstance of the concept Am.mal was repeat}d as ‘an - - \

' » E - . . et ‘e .. a0 ""\ .:.' "..- II ‘. L
. J.nstar\ce of the’ concept ‘Insect. B ) ~\»a- L L
) , ‘—-—-—‘-—-—— .“.".:"I"' . ".v‘-_' “\ - . ."‘:' ) T
: ". K . . " v ".', ‘,-"-Itf ‘ Ve
Method of Quahtifylng Resporwes ‘ \ IR :.'j KA

; - ﬁ»

T.hus the maxlmum

subject selected, \he was awarded one point.

"\ . - LN i

number of po:.nts that a subject could obtain if he reoog—

nized all the a.hetancee of the concept Insec‘t was 210 S ny >
That .:Ls, 10 f.or the F:.rst Degree of COmplexlty and ‘§ each .J' :
Jfor the‘ Second and 'fhird Degrees of Corqplex:.ty., Slmllarly v

for the >concept Animal the maxlmum score that a. subject 'I/)‘ 1.'-‘:;:'_:-;.,? J

could obtaln if he selected a11 t.he instahces was 52

“

Y,

19' 24 for the First Degree of Comg,le)uty, 18 for the Second q- "2,

) Degree of ComPlexity, a.nd 10 for the Th:.rd Degree of Corn—‘ / I

plexa.ty. S o EPREEE S \‘ : ]
S : . T S e e .
.I\.I‘ . i . . ‘, n ’ s I >
' " : " ‘r. N -
l» l’; . .
extent to wh“icl'{ generallzatiqn to the concepts Insect and T
i An:.mal would take place as a funct:.on of exPeriEnce\swith FRCTI S
R A stlmulus materlals (1 e., the menta,l set) and as a functxon / , s
RS L \ o ‘ ER . . P . NN ) e - l\
i.. . - » ' . ol -.“j' \ _j," 3
g Bk R \]’
l N ; L :
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'_ deg'rees of complex:.ty have an onde: of ;ncreaslng dlfflculty "

thl.s case, a Guttman scalingvanalysis was used to determme
if the organlzation of the two instrument,e constmtuted‘
NPT TR ST ’ N )
VE(lJ,d scalea. - : - :
PR Gutt.man Scala.ng e MR .,: .' C ﬁ ;
. . . '\ Guttman scale analys:Ls is. a means of analyz:.ng the £

\,"-II‘ \A., ~\)

. ° W .. . ‘ .
: I 7 \ ;
r N ’ ,f‘l- - 5 . 4 L bl ¢ B ;‘ o R :'\_
S RS . L DR :
. ;’ of varlous develbbmental cr:,tex.‘ia,l age\and IQ, as well as ’ SR
L séky 'i‘he score obtalned by a subject on - each degree of KR
“‘._ ~ '._ N SRy . N } - l :
) complexlty was cons:.dered to be a measure of the subject s Lo
abillty to generalize a \given concept A compos:l.te score . A
, obtalnea by summmg up an 1nd1vxdual 5 scores on each degfee ) .
.\\ R of cormplex:Lty would then be an overall\ crude measure of the R '
‘ e extent t.o whlch an 1nd:.v1dual was.r able to generalize *a T -.ﬂ- _
conoept. .Thls is based on the assmpption that the three RO N
- ., o Al * ’ . ‘ . ‘\ ) . S . 8 I‘ .

. Support for this asgums;tlon wauld be ptovlded :Lf the data

'. ,' conformed tp ’che requ;rements of scaling procedures. ».“ In '.\

underlying- operat;ng cha:acterist:.cs of ’three or. more 1tems

in onder to determine lf then.r intex;relatlonships meet

R e P AT \,:

several spec:.a], propef‘tles.. &‘hese propert:.es are as T

follows~ First,,the -scale must be unldimensionaf{_ith S -

. component items all measm-’llng mOVéme“t toward‘ °r away f)rom K \f i

”..the same single underlylng object“of Bt\ldy Iﬂ i‘-hls Bt“dY | :.,‘
it would be abil:.t.y tcl genefallze. : Secondly. {;he Sc)ﬁ‘le ¥ . : * ‘-
must‘be cumulat:.ve so thaf: all the component itema are




o . PR D \ \

N A . ‘ < . N -',l

. - - ""_,. - . .'
e 1n th:.s study), the 1tems of the ’I‘hlrd Degree of Compleguty

U Ibemg con51dered more dlfflcult than the items of the \..:_:'-.{,- :

A f.Second Degree of Complexity, which :m turn are con51dered “*‘, ;

. 1

‘ '_more dlffﬂcult than thOSe of the Flrst Degree of Complexlty...

R A Thls organ1zatlon 1s determlned by the coeffm:.ent Of
RGN S _'scalablllty. S ;'—;. SOe e ' .
Thus, 1nd1viduals fall.mg 1tems th.ch are less

,,'J'rdifflcult are not expected to pass 1tems \whlch are more

3_"'fd1ff1cult.,_:,. Conversely,_ ihdividuals pass:Lng more dlfflcult

\

e -"_'-,"J.tems\ are expected to pass the: less dlff:_cult ones.. Further—' A ,

-"more each ;Ltem 1n a Gu tman sca\le must be ordi,nai to the

N
,-degree of having the pacity of beJ.ng d1v1ded at some

! ..,_I',."'point 1nto two Portions——pass or ‘fall The cutt:r.ng pomts ; \
B ERER. e used in; th:.s study were theomeah scores* on each degree of

; than the selecte uttlng po:.nts are cons_tdered to have

JAT ‘_ - are considered to have falled_ the 1tems.:"\ - )

L N _ ' .l ﬂf a: scale s valid that is’,‘ 1t .1s truly um_dlmen-'""'mm |
| . .-::_':'sa.onal and cumu‘hatwe, the coefficn.ent o":‘ scalabllity should: N i

T K "i}-;"jl__l"-j:-be over 0 6 (Nié et a1. , 1975) : An addltlonal statlstlc g

A

l o ':j'_which may be used to determine the validlty of a scale 1s

'-‘v_complexlty‘s : Thus s\:bjects hav:.ng values equal to or greater'

A

A G the coeffic:.ent of reproducibllity ﬁenerally a coefflcient'j 3
1— ’ _"‘f*The means m‘re used as- cuttlng po:mts because 1t was felt
i ' . that more .than half. of items cor{rect indlcated an under--""
: R S standlng of the concept T e e o] o
‘ s ?l
| ! :_' . . e . . .
v P - S
. ; - g .
L st N . ' e R A L




:'- \ '-.\.:t A \ . -,_ \ . J N
T of reproduclbility of a.round 0 9 J.S consxdered to J.ndioate L
SRR at valld scale (Nle etfal., 1975) PR o ' “\ e :
b \“‘.':.'::'”‘ ‘ The r:esults of the Guttmen analysis performed on‘ * e ".‘i A
. ; [ I'-I' the data of this study are displayed an Figures l and 2 N
- . l v 'As can be seen t}ne data conform to the requn'\ements of the - : ‘
.Guttman scale. The coefficient of sca,lability of the 1tems 4
(‘ ,5for t.he concepts Insect and Animal are’ 0 61 and 0. 70, ; | )
\ _.\'_;respectively.v -‘I‘he coefficlents af reproducib\zlity for he . 2N
o ,_(instruments meas\iring the ability to genera.lize 't:he concept

“i

Ins‘ect and the concept Anlmal were D 875 dnd Q 90

_,_.,‘qu:u.‘ed value of 0 9 for the coeﬁficient of reproducibi'lity

RN | for the concept Insect, it was condidered sufficiently hlgh \

s T enough for the pdrposes of this study.

':':\. ‘_..'Q. Since the data of thJ.S study meet the requirements
o Gt . [ ¢ " \ - N
- L '> \ of the‘ Guttrnan scale, a total; score obtalned by su.rmning up

s of complexity can be cons;dered to be an mdex of the extent

Although the value of 0 875 15 slightly lower than the ::e-'

A y SR LA S I

i L
: the acores obtained by a aubject on each of the three degrees .

-',_ to wh1ch the sub]ect could generallze a’ g:wen aonCept, an - ,I.j"I,I,

l'i

emmvma—

”':', S ) ‘_ i / \-
Bl k O AR ihdek being any measure which combines the Values of aevera]_
e % I.‘._I';'A-i:jvariables or x.tems 1111:0 a composite measure.:‘ Thj_g meagure
2 N ‘ A I_J”_ o . A.i', ] o B
o could the‘n be used t° QtediCt or: gauge BOme underlying‘
"."'t T N ‘continuum, for example, the abl.llty to generahze, Whlch 13 \
'.»v"; . ! I"- g -‘- : i y [ "
R 4 only partially measured by any LSitem, set pf :Ltems, or Vari--_ 2
t ! . ablea which are. included :m the :.ndex. In thia case, 11;, .‘f{"l '
FER T w‘ould be each degree of complex:.ty . Thus the basic déftum -I'.;i
g o ) X R ’ — '. ' Y Y

Te e Wi - »

1 H "A- N - 3 -

- ;;.: ‘{\,'. ) B -‘

T 7‘4'#\‘?{1 R , —

respel,ctively‘ R -
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G e e used 1nathe analys:.s was the total sc/:ore obtamed by ‘a. A :
l A " )\", _- .E.:- '.’ . "-'.““,‘
BRI SR :subject of all the three degrees of comple’xlty _'1'9- - A

fac111tate compﬁrlsoqs of the ablllty to generallze across
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concepts, thé total percentage score of each subject was K
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Relat:LonshJ.Qs Between Dependent and Independent Vanables

'I‘he 1ntercorrelat10ns.that are dlscussed J.n thls
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3 a) The correlatlon between CI and sex.. BTN 5
‘ _A‘.'.II " Q‘\ ,— AP ‘J ) l.‘~ R :
o \b) ‘I‘he correlatinn between CA and seﬁ
P v 4. .}a’)' Ther correlation between CI and mental set.t;\.f S BN
N TR A AR -} O 'I'he COrrelatJ.on between CA nd mental set.ﬁ.l»_‘_ A TER A B
’:\ N Lo .. R . N :.‘__' - ‘.‘ ERRP SN Cf _.- ; " .,n:‘ ) . ~ ' — - bl. ' ~ ] “; C
Tt 5o . The Relation h].p Between the Dependent Var::.ables e MR L
» I CI CA, and; Ageg ' '. N e A : Y
N . ‘| RS N . . o . e “‘: “ ¥

. R f-, ,"-.'.-‘« \- ,'t_
s ',_._',.";',._- ) 'I‘he correlatz.on between age anﬂ the to)'.a,l mean per—;_._ s

Rt centage score on the test of the ab:.l;ty to generallze the

-.A\ ~ [T

concept ‘Insect was 0 57‘.‘ ‘I‘he t;orrelatlon'between’gge and

y‘_.,

L D AR
the total mean per\:entagé score _on\the test of the ab:.llty P

"_ Both coefflcignts ’

. - e we-re Sil;gﬂlflcant nt the p 6 OOL leVel ‘I‘his data eupn" 2 i ,
- \l ?‘thg resﬂ]its of other etudies:,‘ suggestmg thaﬂe’ﬁge would . '
L ' -conttln.bu};e s:.gniflcantly m the regression equatlons ‘ofx “
- ‘ ’ :;he scores on the .tests of the abillty to generallze the » '\ e
) | I concept Insect and the concept \Animal.‘ 'l‘ne posltlve reld- a o
- _ g The Relatmnship Between the Dependent Variables and IQ SRR T
’ N “,":j: The ':corz,'el?a.tlons between IQ and the total meazz/: per--‘t.'l‘:»-;"' / |
‘ ‘ c\entage scores on the tests of the ab:n.l:.ty to genefallz e ER
‘_ . the. concept Insect and the concept A.n:.mal v}e\re r‘ather low . ‘.
L | and negative' ih‘ lnetu_:rlel.ljl They-‘ wete not slgniflcant.'; hs "'.'E
& . .‘ '--.-~51‘Jlggests tha{-: IQ d’oé‘s not have a- signlf)\?‘ant effect‘on ‘the‘l \ P O
3 .:'—-_. ‘ abllity to genetelrllze the concept Insect and the cpntept nn:.mal..ll :/
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"z'f“-:'The Relatlonshn.p Between the Dependent Varlables and Sex . .
: R The correlat;\.ons between sex and the total mean S A
I . T . ) s s . A ; , \.__.‘ ‘ N byl
) Sl l_,peICentage scores on the tests of the ablllty to generallze

' .:'the concept Insect and the c&cept Anlmal were low and :tn- 3

" " sugmfmcaht. ‘I‘hey Were O 09 and 1-0 04, respectlvely Thls

'Izl'data supports the flndlngs of previous studles on concept : " 1
L S . R |

'-attamment whﬁéh state that there 15 no s:.gnlficant rela- ;I:::;,

¢ L]

' '-'f%'_'tlonslup\ between sex and the abllity to attaln conCepts.'

N N : 1.,
S . - 4 S _'”'._" L . ] B

‘jf'_-'l‘he Relatlonship Between the Dependent Varlables and s :
_{I"Mental Set e R Lo et I CEe

L] e

1

The correlatn.on between me/):al set and the total

- ":'mean perc'entage score on the test of the ablln.ty to general—"'

ot .\r L -

"-"-ize the concept Insect was 0 lS.A Thls was s:.gnn,flcant at
"'-‘...the p 0 05 leve], The correlatlon between mental set VTR

--'.‘}-and the total mean percentage score on the test of the

”
.'.. '-\’ . -
p—

) 4ab:|.11ty to genere};llze the concept Anlmal was 0 38. ' ThlS \ '

':"_'-was 51gn1flcant at the p —'- 0 001 1evel. Thls result mdlcated

) L ..that mental set would contribute relatlvely more in the

:-:r.,'-‘.;.:..-'.';regresslon of the/sccres on the test cf the ablllty to ', T e, kL
o ;--".'-jgeneralz_ze the concept Anl.mal than that of the concept Insect. | .
The Relat:.onshlps Between the Independent Variables /
: The r‘—‘]-atimShlPS between th\e 1ndependent var:.ables B Ly
' N .j_'age, IQ, sex and mental set are.c~ a].\so presented J.n 'l‘abl :_ _
-:,It can be seen that there 1s a low negat:.ve correlatn.on of SRV
_.'—0 04 between age énd IQ whn.ch J.S inSLgnichant. . Age and ‘. L
A N \" I L : A .
. ' -:__t' ~ : $ - .'L :..: -
: R e SR




wT T TABLE 4 o \

SRR INTERCORRELATIONS BETKEEN THE VARIABLES USED TN . fHE Stopy i
*.: OF THE ABI\LI‘*I‘Y TO GENERALTZE:THE CONCEPTS. INSECT -AND' ANIMAL-._',,‘.';,:4',"._.,‘-;'-""-

»Variable’™™ CI - “ CA. .  Age Mental Set TIQr . Bex i

Le

R e 5§529~:f0:573-1*fc rseri;fédioiO e osf:'

L o R .oorf--f Ve ;'o 509 _~‘ o. 388 | ’.'l‘d-‘d‘;'sg 1.70.040°
G age et ool

.-0 005-

LT meneAlset 036 U001 (- 8 o oo

R R TR - ;S 0 1919

Note- copreiatlon ooefflca.e,,nts are above “the d::.agonal
R ST ._'-,"J.eVels -of - signifwa’nce are below the dlagonal
' H '~.‘C-I-'.-'* TotaZ{e n percentage saore on: the J.nstrument
; u g
pt

A

‘meas ng the ab:Lllty to generallze the

| P :o/nc Insect _ o _ 7

) o '. CA =’ Total - mean’ percentage score on’ the’ J.nstru_ment
: T ‘‘measuring the ab:.lxty to generaiize the L
,‘:‘;._"_ ‘concept Axu.mal. e A : s
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' sex did not sghow any correlation nox did age.and mental. set.
) There is a low negative correlation between IQ and mental
’ . set;'howeverf it is net significant: Sex showed a low
e .postitive correlation’with IQ which is significant at the
/—b | p.= 0.01 levelJ "‘Except for this onle low but significant
L e correlatmn, all the othér correlat‘lons between the 1ndepen-
.-,-'_' — <* dent var/iables were low and in31gm.f1cant. Thls data suggests
Fﬁl_jviy N that .the regre551on analy if§. will not be confounded by the
e w '-"_ S A . < .
N L S effects of multlcollrﬂg;;fty (Nle et al., 1975) N
S DAY . L Coe . ' . B <. \ = ‘4 - - oy e ) ’ )
‘< K ‘2 S . . »_.-I A “.'.. N R N N ‘ . , .. .'\- . X . . -
} Lo .'. ., oo . . -_‘ N I\.‘ >
T 'i‘he Relatlonshlp Between the Dependent Varlabﬁ.es R A
}gflz-_},_. :-,'-,'»' ' Tbere was a moderate but- p051t1Ve cbrrelation of
. R T e 5£2between the total.m n percentage scores on the»tests -
’:(' :;;‘ i o] the ablllty to gene ‘llze the concept Rﬁsect and the.
N ’ 1S ‘ «
C b . canept.Anlmal. Thls correlation was slgnlflcant at the
. . - A——._ 4
. S .
. p ='0. level. Thlé suggests that the two teats evaluate
- .- M . ,‘ ) l . A . . -
o . :3 a somewhat reléFeQ,ablllty. R - Sl
I \_ -t 2 . DR B ﬁ' N o
o iy SRR - o . . o ) - o
R . The Effect of Ade; IQ, Sex.and Mental Set on the Ability .
B . ko’ Generallze the- Concept Insect and the Concept Anlmal
i, $"TA‘5';"> In an effort to degﬁrmlne the.effects of the indepen—
AN e — T H / ’
i~ ‘dent variables on the ablllty to generallze‘the concept
" ? “. a .‘ /Insect and the concept hnlmal, separate regression analyses.,,
IR Ta i .. ‘
fx_ oy , were carrled out on the data for the two concepts. The
3 A e .
X T e o ‘, : toteI Q?an percentage 5cores for the two concepts obtalned -
e A B ' o :
;ﬁ"f3;*‘ . By subjects in epch grade with and W1thout a mental set, .

G, C e
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}
g% . T ere ‘used -in, the analy51s. These scores are dlsplayed in 7
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Table 5. !f the.variables explored (age, IQ, sex and mental
set)‘only.age and mental set proved significant in influencing

the ability to generaliie the concept Insect and the concept

¢

" “Animal. - . . .

\
AVEN

The Effect of. Age on the Ablllty to Generallze the
Concept Insect . - .

) Research in the fleld of concept development has
R o
qulte consistently shown that age is sxgnlfxcant in influ--

enc1ng the abillty to generallze and attaln concepts

¢ . [

(Thompson, 1941, Clark 1971) -The results of the regre551on

analysis of the scores on the test of the abillty to gen-

o~ v o

erallze the concept Insect reported in Table 6'showzthat
age was 31gn1flcant (F %'71 . p= 0 001) 1n lnfluenplng

the abillty ‘to geheralzze the concepﬁ Insect.. The value of -

. the standardlzed beta coeff1c1ent (B) for age was 0. 57

ThlB was - lnte:preted to mean that aJone standaxd

- Thls value 1nd1cated the relatlve extent to whlch .age

Eae

lnfluenced the ablllty to general:ze the concep? Insect.

P

iathh-

unlt change 1n the age’ varlable produced 2 0 57 standard

’

deviation—unit change “in, the dependent varlable.‘ Fu:ther—

2

hore, the4value of R2 for aqe was equal to 0. 329,. This

lndlcated that when a11 other varlables were held constant,

Ok .

‘age accounted for 32. 9% of the Varlance in the dependent : J;T,

Oarlable. AR “.? ﬁ; o f ,i . u;.:? o

y

e -t ans <oy

it M i
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TABLE 5_‘§j_,v.‘ }.}, S ]

a : TOTAL ME'AN PERCEN‘I‘AGE SCORES OF THE ABILI’I‘Y IO GEN’ER&LIZE THE - CONCEPTS INSECT

] AND ' ANIMAL BY GRADE LEVEL /AND. MENTAL SET ]
S
£ S L Scores on Abll:.ty to Generallze
ST . T Z:" GRADES
e - ¢ Kindergarten '.I'hree . © Five
.Concept "~ "~ Grouwp . | ° Meani * 'SD ,H‘Mgan © 8D Mean . - 8D
v SO . 66.94  23.53. 39 31f‘ 10 31' 95.69 8,43
.. . ~INsECT = . o o N - . .
ST 66.25° 20.32 ° 76 53. . 12 09 91.94  10.02°
T _ o K o L ' -,
T e PR e Sttt mmme—— s
L ' Mental Set . . © -66.21 . 14.44 - °.78799: .11.78 8.73  8.36
C e T ¢ No Mental'Set . . 54.84  16.82. . -.--66.91 . 9.89 .  ° 74.33 11.95
S o ’ I % P :
“ S0 . S - e o
% i - - -T" N
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. Constant
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S omoou32800 L0 S

. . R - . "_:_..:'- _"' . ' .‘-' ‘.‘ ‘ : AN FE
0.41883 0.57271 .. | .0.04982  71.525  o0.001

35:77259 - S SR I . ’

0.0220 -
0.3510 S L

B
. X
Y *.
' “ -
X B i
5
r
e
. i - -

i T R2 o _..»\.’-, Ea B i B}
- R - e A L S -
W B - . AR . o 4
N - ; = ~
‘f .. -‘ “-' } . faa -
Tere A +

%

!




-
AN
<
-
.
Y - .
, K
PR
. .
1
4
- 1
r
~. 2
s P
S
- o=
Y
AR |
1 b
s
¥
W e L
~ o, . )
o ’ T '
h [ .
. . KN
r
-

v [

e S e e et e A e et
. I . R Lot ) . el
UTo- ., . B ;o . -

f

) 1n the age variable produced a’ O 50
'f{“Table 7 summarlzes the results of éhe regnesalon ana1y51s._ ‘

'fﬂheld constnnt)Was 0 25.

ichlldren to attaln concepts

-:mental set has been found to 31gn1ficant1y affect the
;:'-__Golln.n, 1960)

-:}generalize thé concept Insect
fwas 4 943 and thls was siqnlflcant at p —,.OOL level._
'standardized beta coefflclent

L \Thia meant that compared to age (B

{ .
H N\ -
.

The Effect of Age on the Ablllty to Generallze ¢he L -,?

ConceBt ég;gg;

Age also had a 51gn1ficant effect on the ablllty to

'\

generalize the concept Anlmal. The F value obtaiped for -

'.

age was - 6l 083, thls was sanlflcant at the,p =0, 001 level. RIS

J

The standardlzed beta (8) value. for age was 0.50.

~

ThlS was

' 1nterpreted to mean that a one standard deVLatlon unit change,

<

standard dEVlatLOh unlt S

I R o Yo

change 1n the abllltyrto generalize the concept Aniﬁal

- o l » L

1
[

L

' Mental Set and the Ab;lxty to Generallze the Concent Insgct

No studles have examined the effects of instructlon D
o .

vy

on abllaty to generallce, however, a. few experlmentai studles:

}have examlned the effechs of lnatructlon on the dblllty of

|2 N PR 4
Y 'Ww
In each case lnstructlon or :

o \

‘chlld's abllity to attain concepts (Osler & Welss, 1962,

R

"In thls study the results (Table 6) show--

zefqthat mental set signlflcantly affected the abillty to

~ 7

" I& g ) » . - )

(B) for mental set was 0 15.

3

0 57) mental set was e

.‘;.?The value of R% for age (f‘e.,'when all other varlables are z:f?:“:5
mhls 1nd1cated that the age varlable;w;“; .

'&ccounted for 25: 9% of the varlance 1n the dependent varlable._‘”

The Favalue fo: mental set ;q';lﬁ'
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RE%ULTS "OF. TH.E REGRESSION ANALYSIS THE EFFECTS OF AGE AND MENTAL SET ON THE TOTAL .
MEAN PERCENTAGE SCORES OF THE ABILITY TO GENERALIZE THE CONCEPT ANIMAL oo T -
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. P - s, o 2 3 _—

Unstandardlzed Standardlzed
Beta Coefflc;ent L Beta

. 0%.04060; 7 613803 .00l

135.645".".001

12 60369_ ' -7 2t11106

»chstant c - - 38 42692 e
" R2:(age)r a0 0.2597 " 2 N
(mental setr 0:1507:" N A
- o 4104 ‘ e
ol

- S - el
. . ‘ q
SRS -
; .- . L.
b ¢ -




.\: . .l‘ i ,- . . ._"‘;i', R : . . ’ ‘ -, ;
1" ‘.’.,'4. ‘g ™ ",~ (‘.‘. - ‘ - Lo
i oL N 4 - s Qlln- .. -
, K e ' [ 0
'... . .’b : : "\_-,'I ‘;* 3 o
R 8 "\ yery much less effect1Ve ln influenCLng the abllity to ﬁ? ”=';.;:‘{f S
N - : LA O T R '
. generallze the concept.Insect., The R2 value for mental‘set,b ;,:f_;ﬂéﬁn;q),,
v S w1th age in the equat;on, was 0 022 Thls meant that mental I S
e L set explaxned only 2 2% of the varlatlon 1n’the depeﬂdent ,f'lh. MRS TR
- - .. ”iy- T B
A Narlable, companed to the 32 9% of varlatlon explalned‘by “1qeggiﬁﬂ A
. Js.fﬁ",;{ age., Thus, the two Yarlahles age and,mental set, 51mu1— S I
e :
- e taneously explalned (ﬁz ﬁ 0 351) 35 l% of the varlatlon 1n
“"l" B )
- _'—'f'&“ . .
TR and mental eet.ggoﬁ' ' v
S Mental Set and the Abllltz,to Generallze the Concept ég
: ‘T;;nff . A regreSSLOn analyele carrled out on the data for
, the concept An1ma1 ahd reported ln Table 7 shows that the
F value\for ﬁental set was 35 645 & ThlS was 51gnif1cant ."42
e . R YL
- “:J\at'the p = 001 1eVel The standardlzed beta coefflclent I
2 (B) for mental set was 0 38 ; Thls valpe was only sllghtl“
PR lower than the value of/O 50 for age._ Thls lndlcated that. e
- - [ . R . 7 . B " ..'_ .
P K ' although mental.set was signiflcant 1n influenc1ng the s N
L A S e v NS O .'._ s
Coolm ’~\ab111ty to generallté the concept Anlmal,'lts influence C AN
J by _i . ’ -'._. : } i
R “5'was sllghtly less than that of agei. ;“,» ( L
" o ' '"-f"ﬁf The vaiue of R2 for mental set, when the other 2
é'” :Q' 'f;This 1ndlcated that 15% of the varlance in the dependent ft*;LC:TJ}f.i#'Tl
ol varlable was accounted for by the mental set,_ ompared to YRR B
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G
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Abllity to "general_lze
the concept Insect'_ :

_' AMOUNT OF VARIANCE EXPLAINED BY AGE'AND MEN'I‘AL'"
' SET- IN THE; scqm-:s OF"THE mann'! TO GENERALIZE
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v L :j: .+ 100,
. the . 25 9% accounted fomgby age. Thus both -age and mental

Vo e z.;;)/set 51multaneously accounted for’ CRZ = 0. 4104) 41% of the
; . oL - ’ . .l,._

L% ,,

A:*',%fg'] dependent va?!able by age and mentalvset..,,. L g[uc”:

fDetermlnatlonuof,the Specific Slgnlflcant Effects
of.Age and Mental Set yu s --g ”.,5“ }}w

(p f,.05) maklng multlple comparlsons of the total mean‘ﬁfw

,'1‘

.:_., JRAE

the concepts{ Insect and Anlmal Were computed for a) sub- -

. jects not glven“a mental set (i e{“ the conﬂroI“group) and

b) subJeCts
These tests

':dlffered 1n

Say e

S e e e S PO Ad do, MELS b ¥ e P R )
. ¥ . .. - <A R .

varlance 1n the scores of the ablflty tocgigerallze the "}y
3fconcept Anlmal.‘ Flgure 3 also preSents a plqtorlal repre- L

--sentatlon of the'amount of varlance accounted for in the RERA T

.njlg percentage scores on the tests of the abillty to generallze o

Rl S P R ..




O ABILIT "TO GENERALIZE THE CONCEPTS INSECT
SN = S L AND ANIMAL

" . . Concept iﬂ_,N’

s " scare 'of ‘control .group. .7 .. i . L

' RESULTS OF % TESTS COMPARING .THE TOTAL MEAN PERCENTAGE S
’ SCORES OF CONTROL AND EXPERIMENTAL GROUPS . ON.'THE

e ...:,'_.'.' l

df'u t. . oProb.
'-tv '- . . .. '

-

B

o INSECT.: rihgergérteﬁV/ ff7

"0 016;"ﬁh"""

f"fGrad 3'_f}” 12, 08" }j‘QAG;]_-3 91" Jb ooof@7“ -
LR Gr@d%:S f"f;[fﬁ,;14:40“3 “ider a.gt 00000 v

'sb*‘. EIEARTN S A »;1"f' R tt-kﬁ

,Klndergarten ll 373fﬂz_54§#?”-2a51

N

Lo *leference'e mean % score- of. experlmental group—-mean A

Number of subjects per group 45, galiii;ti:”UV.mz’ ij:j-‘4nfl\:
. . 4 . ) . ,--' o Ty ‘(S,;.‘,__" . . A
f

. ’rx'
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1. fhe Specific Effett of "Age’ on thé. Abilltﬁ to! Generallze

Py

:.'..'

The total mean percentage score on the test of the n“' £

‘R-J:ablllty to generallze the concept Insect was 66 2 for the

.U5;3 klndergarten subjects. .The correspondlng scores of the f:}j'

!~ - ‘ A ‘ .'l L I' o g
‘ .. _-.-'--TABLEB - T

~-f the Congept Inggct for the Control Group of, Subjects f?;;fihﬂiffaq:wf

’thlrd graders and the ﬁlfth graders werel76 5 and 91 9,?-'¢f§§'ﬂff“.“'
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) \ s
. A : was 31gn1ficantly dlfferent from\that of the klndergarten |

>

:and grade three subjects. - ﬁ' T N
G ,\ -

ST ; ﬁﬁﬁ ' ThlS squests that without & mental set, the
- Vs v . .
klndergarten and grade three subjects dld not dlffer 1n N .

f ‘ .
. P
ar e e e A

- \ . oy '. . ”lA
o _ \g thelr abillty to generalize the d0ncept Insect The fifth -
f{,: }3, e ," ‘ graders on* the other hand showed that they had a grea.ter~ A “ﬁ' ?
IRETIRR e ablllty to genexallze the concept Insectycompared to the-.f R A
Sosra { N - PR -"q” Ty "
:ﬂ-ft klndergarten and grade three subjects. . e e
U K e L Y |
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i ;T R - the Concept Inaect for the E;perimental Group of Subjects

‘”k_.n‘.ﬁfﬂ T?:'I;”'T" The total mean peroehtage score obtalned by

. . ff klndergartenegs on the test of the ablllty to generallze :§g;;o
- . . . .', ‘ -

_ the: concept Insect was 66 9. The correspondlng scores of S )‘S-i"‘f
T 7 : L P

the thlrd graders and the ﬁifth graders wa5/€9 3 ana 95 7,<T
w Sy

_ respectxvely.: Table 5 summarizes the above results Tﬁe ot

s ° EJsefo" resul%s ‘of SCheffe tests comparlng the above ‘means’ shpwed S B

’ "-;'-" ‘o ‘,\'-. '».‘.,'\I'.‘~ \""w o ‘ . L

o that‘the scoree of the thlrd grade and flfth grade subjects ”ljff.ﬁ‘“L

53?.ftinj- ﬁ:uia dld\not dlffer signlflcantly1 These scores, however, differed i;,_ .;
ST ,{;“f“'ﬁi signlflcantly (p < .05) from that of'the kindergarten sub— SEERRRN |
f",’_" ‘-‘-'-,,:\ R R R . ""’:': -,‘\1.7'~

- jects. Thls suggeBts that the kindergarten4pnb3ects had

,! HERNCII a legser ab:.l:.ty t; generai‘ize1 the concept Insect compared RIS .

-f“}'g."”ff to the third ehd fifth grade subjects. The thxrd and flfth }?:-tgl
Fon T f.i»““ : ‘“”“f‘kﬁ‘ff
) grade subjects who had been glven a mental 3et dad not dlffer 0
R q 5 \ I L . A'.“ ,1 q . _—\: s
G R AL in thexr abllity tq,generalize the conqept Insgct _“””_'.‘“" S IR
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The klndergarten subjects obtalned ‘a, total mean A
| *“ 0l -“ D

percentage score of 54 8 on th test of the abllitx to L

N

five subjects obta;ned scores of 66 .9 and 74. 3, respectlvely

- . ».w,zScheffe tests comparing these means revealed that there'waa

\
'fA o \general}ze the concept Animal.; The grade three .and grade ‘fo :Z;,}:”if
1
| ‘\&‘(.&s s . ;‘ E

; - :+' "@;gnlflcant dlffefence betweeh the means bf the grade ) T
f;f | e However,“these means were-ﬂiﬂ;fflb o
?;i 5 ?ft;t. that of the klndergarten :I
| . ;ti. subjects.y This suggestedilhat of the cﬁlldren who.were
f ; lesser'ablllty to,generallze the cqnéept Anlmal compared

)‘é

"'}f'..f‘ to the thlrd and flfth grade Bubaects, who drd not dlfferl'"'“

l N H‘ 4L N N PR ‘-"" " AN \-.‘»‘
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o The Specific Effect,of Age on the Ablllty to” Generallze_ ) 37';
'.;1f; the. Concep_JQgég=é__or the Expe §imental Group o§ Subjects.ug-

T

e LN
\-,J; The klndergarten subjects obtalned a tota& mean ﬁ;

. '.

percentage aéore of 56 2 on the test of the ablllty td

e W

generallze the COHCEPt Anlmal The grade three sub]eats Af‘”ﬁ"'“

had a score of-78 9" while'the flfth graders obtalned a score’ {Z’_; ;Jif*;‘

- - of: 88 7.J Table 5 summarlzee the abdve results., A,Scheffe, ;f{}‘ g:h
?E L ___r\test of mnlti%le comparlsons/otithe eboYe medhs revealed L fiigjé o
;éf 1{;f~§; that thesé*scores were signlficently Aifferent (p < 05) -df‘fiﬂ .
:EI {F v :”‘ ‘fr;m eaeh other.}_%Qﬁ}Ajtl ;LQiﬂyif-;;;ﬂif‘ﬁf];,\‘: ,q( E;Q;iﬁi ; :
J%T Py T:. s This suggested that of the subjects who were’ngen H”ﬁiéi}zﬁik ffj

T PR e a mental set, k;nde:garten subjects had the lowest ablllty ?ff-fﬁxfg“ifff
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o . A T N N
P N the hlghest ablllty and the third g;aders haa.an ablllty
’ Y . . v - /-‘ S-SR N

v to generallze thls concept whlch was between thatrof«the .
' e, i s Wy '
S hlndengarten and grade flve subjects.‘ In other wprds, Tor
L ‘ ’ s ,: .

_? f' f:'\"f; subjects glven aﬁmental set the ablllty to genera112e the

- el SRR L - con P LR
L 1’*’11\< i concept Anlmal was a functlcn of age.,.:“, uiﬁ_agk TR
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k”r:{i“igf{wcuf“ Thé' speclfic Effect of Mental Set on. the Abllity to ‘ 2 L
=;,:1?-3“,juj Generallze the Concepts Insect @nd ‘Animal - L pigz”;j,“.n-"“‘

. .: I." - .‘. 5 ‘ 0 e o1 RN
o J;~;QL.¢$,;- .The results pf two separate regress:on analysea

13;””‘7“;;?;; repénted 1n Tables 6 andvj showed that mental set Biénlf‘yfj@~;32j~: 2

.\_

icantlyraffected the abfiity to generallze the concepts

.

B T Insect and Animal oIn an,effort to détermlne whlch group

';,g'ff':  df sub]ects were 31gnif1cantly affectzf by the mental sets,,bwgﬁz

. ;;f;hgi-' t—tests (Nle et al.. 1975) were computed comparlng the .
g . r’p;ﬂgllmeans of subjects who were glven a mental set and tbose.;;; L
';1ﬁ¥5; f\fQQ'i who were not glven one for each concept, at each gre&e level.-a-'§ﬁufﬁd
. ! N "
.). , - ". ‘J
'f? ﬁ““ to Generalize the Concept Insect/ \A, t‘. “px - \.{ ‘;:
et H"‘; g "}.;' e ‘, - /‘/-; - LT ’\‘.. O
: : ri The t-teste/fggealed that there was no 31gn1ficant ;?a, '
dtfference‘hetween the; total mean percentage scores on the Do
) - I~ . - I ‘|' . 1;/" ,L, 'I - " n i
' test of the abillty tg g eralize tﬁe ccncept Insect of .
. klndergarten subjects-gpc had been glven a mehtal set and '

Both_groups of subjects had

fthose who were not glven one.
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L :effect on the abillty of klnde;ga%ten chlidren to generallze *j:efkiléiilgji;}f

."‘..,',) ‘ - - ‘\‘ i -~ -:.' 3 . ‘f '-‘.. 1
R the concept Insect.- In other,words,lthese kxndergarten“f~v§._ Sy }&f; :
- - . P AR PR

ichlldren ‘were unable to benefit rom 1nstﬁccflon¢\ Thls'; TR bl sl

L)

: "'icould be due'to three reasons. One, that the 1nstances 1",: ;'E\.‘{[ o ’L“
=5]‘presented 1n the mental set for the concept Insect were - ;3;L-1#;f”:‘_5;}“gf
v ” L RTIREN Mo

f?vu”f:'v”f??fllmlt“nq in: nature and therefore narrow in‘chpe for tﬁefwf:
! ) - R
o e e beneflt* two, the chi'dren preferreg not t%%;(

-'?”j:jw{jﬂ.fmake use of the mental set',and _rea» %he chlluren didlnot
: " ¥ \\. N

:‘w possess the’ability[to make uae oftthe mentgl apt. “C
f-jﬁl;&'Jflﬁi Gré&é tn}ee chlldrenuﬁho hLd been glgeé‘; menta;
“"&ﬂ}fset aiffered slgnlffcantly‘(p < 0001) from thelr peers 1'f~
| 1who had nol been glven a- mental et. - Thelr respecti&e rA;‘::i;{~ﬁ: o

3‘ch11dren

‘;L;tffawlt ftotal mean percentage.eCOres on, the test of the ablllty to ‘?,?ﬁﬁli;lf'f\l;
\'1 .\' :.Thigenerallze the concept Insect were 89. 3 and 76 59 Thls-; gﬁf?‘}':ﬁh?;- “ilu
%;nfggi'.ﬁf;f'suggests that the mental set smgnlflcantly affected"the ?;;?T:T' B A
'?‘mjﬂhl;-fﬁkvfabilttQ of - these chlldren to. generalize the conoep«XInsect., » féf‘
B s Gf:'In other wordsu these chlldren,?nnllke the kxnaergattene;;?“v ua { S
S -E, were able to’ make use of the mental set to 1mprove.thelr

*5_*32 ‘ablllty-to generallzelthls concept._ Thls they di@ by i

':# hj 5 fhcluding more instances of the concept Insect than their

ER 53 ﬁ;“ peers'oho»were not given a mental aet..ff ,\ "ﬁ 'T;X:Qf}uvég?ji}"

ﬂhere waa, howeVer, nq sign1f1cant dmfference

PR A _“~v"between the total mean pe:centage scoraﬂ of grade flV&
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sub]ects wthwere glven a mental set and thoib who‘were not

. -
v .

given one,u1mhe1r respectlve scores were 95 7 and 91 4‘;\ ﬂl"
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These are compdratively high scores resulting in a ceiling '

effect. This suggests that the instances were easy for

-

the fifth graders and the mental set made no difference

to their ability to'generalize the concept Insect.

The Specific Effect of a Mental Set -on the Ablllty
to Generalrze the . eoncegt Animal

It was earlier shown ¢hat mental set had a sig-“

7 R

’ nrficant effect on the abillty to generallze the concept

Fl

_Animal.- In' order to determine which groups, of chlldren

beneﬁitted ﬁrom.theumental:set, t-tests were carried out
’ U . P D : . . ,:_. I ‘ ) . Co '
on the -data comparing the-  total mean pércentage scores of
. ) - Do . . : :
subjects who were given a mental set and those who were

"4

not given 025; The}reeults of the E;téstS'ere reported rn
Table 8. e ' e

. The total mean percentage scores on the test of
the abllxty to’ generallze the concept Animal of klnder-
garten subjects who were glven a mental set’ and. thoép who

were_not'grven‘one were 66.2.-and 54.8, respectlveiy. Thése'

scoresxﬁere significantly different at the'p <.0 05 level._‘

"This suggests that the mental set srgnlflcantly affected

the ab11rty ‘of these chlldren to generallze the. concept
g

Animal. : In' other words, the klndergarten subjects were
-able to make use of the 'mental, set ‘to include more 1nstancee
of the concept Animal. and thus 1mprove their ablllty to

generallze the,concept.
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Grade three subjects who. were giren.a mental set
. . . . ] .
and those who were not given one obtained scores of 78.9
and 66.9 on the test of the ability to generalize the concept
Animel. _Tnese scoﬁia were significantly-differéﬁt Ft the
b <..001 level. Thrs again suggested thaE‘the méntai set

significantly affected these children's ability to geperalize

. the cdncept‘Animal. ‘The grade threé’ subjects thus improded

"thelr abllrty to generallze as a result of the mental set.

{.score of 88 7. ThlS score was 51gn1flcant1y greater (p < Oﬁl)'

s

The results show that the flfth graders who had

'_been given a mental set obtalned a-total meah percentage

A

than that obtarned by grade flve subjects (74 3) who were_

not "’ glven a mental set. Thus the mental set also affect%h

"the abllity of these’ chlldren to generallze the concept

Anlmal.‘ They wére able to improve thelr ablllty to generaiize

thls concept as a result of the ‘mental set. 'The mental set

‘was therefore effectlve in enabllng all the chxldren to

)

_lmprove upon thelr ablllty to generallze the c0ncept Anlmal.

The Abllity to Generallze the Concepts Insect’ and Ahimal. ¢
m————_
as ‘a Functlon of the Degrees o£ CompIexlty

The total mean percentage number ‘of correct lnstances-

© of a given concept selected by a subject was taken as a

‘ \comparison of this score fdr two subjects only tells if ;: 573;‘

2

'groas lndex of the abllxty to generallze that concept A

‘.there ds a dlfference 1n thelr ablllty to generallze the C

given concept. It does not tell ln thch partlcular sets
SN Yoy - . . N N
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~of instances of the three degrees of complexity the two

and’ the concept Animal.

. of Mental Set and Degrees of Complexity

) or.wlthout.a-mental set. The.resultspof‘thls analysis

108

eubjects differed in their selections. To determine wpere‘
the actual differences lay, a detaiied‘analysis of the
acores-obtainedvby'eech subject for each degree of com-
piexity was computed for eéch of the two concepts.  Table

. :

9 gives the mean number' of instances of each degree of

complexity selected by subjects for the concept Insect

< N

S .‘.’

N

Abilfty to Generalize the Céncept:;g§g=£ ag a Functlon C

L o
e T tests comparlhg the wean percentage numbers of

i

lnstances of each degree of complexity of the concept Ingect

_selected by control and experimental groups of subjects in

- each grade were computed " The results of the t-tegts are .

-

summarizea in Table-lo It waS'found that there were no
significant dlfferences between the means of each of the T
three degrees of complexlty pf kandergarten subjects\ylth

further support the'eailier:resdlt that there”maﬁ;np

. significant difference in'the ability of.xindefgarteh'childrep_

to generalize the concept. Ingect, with or without' a mental -

set..
In the cage of gradé three children, . e‘similar-
series of t—tests computed on the mean percentage scores o

of thesa chlldren revealed that the sub]ects who were glven

-a mental set selected ‘a 91gniflcantly greater (p < .001)
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A RESULTS OF T4TESTS COMPARING THE MEAN' SCORES OF . EACH. ‘DEGKEE.-OF. COMPLEXITY OF
B CONTROL AND EXPERIMENTAL ‘GROUPS FOR THE CONCEPTS INSECT AND ANIMAL
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~:i3:Degree of e
{_,Complexity '.GgaQe;_'

- "Jt . probability

0.847
0.828

 Kindergarten . .
;Y Kindergarten:. = ~1.° e
“;Klndergarten?gfﬁl._.9./h=“

f"FThree '
.. Threé =~ .~
'?hree_{yi

0.449 .
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.« 0:000

- 0.323

,_fﬁKlndergartenf{j\iff;“7 ( . -.0.487
7~ Kindérgarten .. .:." 7_EL*.ZO 021

: C 0,003
0.05 .
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0,015
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respect:.ve scores were 92 5% and 75 8%, P '-.

'glexity than hose who were not grven a me{xtal set_

SN,

}i‘ﬂcd'r p'n*\ A

number of 1nstances of thek Thlrd Degree ‘Of Complexlty than ,

SUbjeCtS