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. ABSTRACT

Childrén (3.4 to 5.3 yea%é'old) were éSked to render bi-poiar
jﬁdgménfs of several sets of stimuli which fell at pointS‘of intermediate
value‘along-théir respective stimulus dimensions,r The children con-
sistently shifted théir judgments away from seté of extreme-valued
énchdf_sﬁimuli which were introduced just.prior.té?théir actual jﬁdg—.
menfs; Strong judgmental shifts 69§urred:re1ative,£o anchor stimuli of
'A bothlpoleé of every diﬁepsion. The>shifts appeared to be virtuali&
independent of the agé of‘the‘children, the.seéuence in which the
opposite anchor stiguli_of a given dimension were presented, the’
ﬁresence or absence df'a memory prép, and the order in which stimuli
were asked to be judged;' The childrenbalso teﬁded to exhibit relatiopal,
. judgmentél shifts consistent with the small étimulus changes among'the'

; intErmediaﬁe-valued étimuli, The‘same essential'findings_wefe'

»replicated with a éample of retardates,

viii



INTRODUCTION

The ptésent research was desigﬁed”and condutted to test the-
tvalidity,pf'a thepreticéi'dogma and an empirical finding supporting

that dogma., Piaget (1928, p; 91) states that young children are
éhéracterized.by an—”incapacity for even the most elemeﬁtéry relativism
- of thought." Piaget intendslthis étateﬁent tt apply with complete
générality'to the entire universe of things and thoughts which can be
compared one relative to another. "Iﬁ the casé of country as in that
bf;family;,bfVbrothers,'gnd right and 1eft;[severa1 of the elaborately
described examples from which Piaget géneralizes], realism,.duerto the
child's egocentric habit of sticking tb the immediate point of view,'
:entailsba complete lack of telétiVity, or what comes to the same-thing,
a cémﬁlete inability'torhandle thetlogic of relations"(p,.ISO)a' Piaget
emphasizes that some conéepts are igtrinsically relational though
children cannot apprehend-their reiétional nature, "The child does ﬁot.
© realize that certain‘ideas; even such as are obviously telative for an

‘ adult‘are-relations between at least two terms; Tﬁus he does not
realize that a Erother mustrnecessarily be the brother of somebod&; or
that a partrmust necessarily be partlafra whole, but thinks oanll these
K_ notions as ex1st1ng in themselves,: absolutely" (p. 131) It shouid.be
'noted that Piaget con31ders all of these relatlve concepts to be of

_equal difficulty. "The evolution of the,ideas of right and left is as



-comp lex as‘that,ofvother relative notions, and obeys exactly the same
"laws (é, 112)."

< Piaget states that relational thinking progresses throughcthree

"f:4ideterminaﬁt stages highly corrélated with age. '"There are three very

‘definife stageé in this eVblutiQn of right and left. During the first
the child places himself’at_ﬁis own.point of view, dd;ing the second at

:ehe point of dtﬁers,.and dufing the third at a eompletely relatiqpal
:._ﬂpoint of;viewvintwhich accoUntrisrfaken of'objects in'fhemselveed(1928,
p.. 112)," Piagetﬂestimatee-the first stage to begin at aﬁproximately
age 5, the second at about age 8, and the third around ages 11 or 12.
: Though ﬂeﬁacknewledges thaf reseerch-may alter the exact ages ee which
fl{these etagee afe‘belieVed.to'begin,.he statee.that " . . . The o;der
Aiiﬁ'which the‘stage5~follow Qd.oﬁe another will remain the same . . .
(o 113). |

Although Plaget does not-explicitly reafflrm his present’ . .

Z'adherence to these:assertlons,'he doeslnot seem to renmounce them or :
:'subsﬁantially departﬁfromdtheﬁ in his more recent werk (Piaget, 1968).
'tThe astute‘reader may wish to verify for himself~that'the six aniecedent
' Quotations have_ﬁot.been liffed:ffom contexﬁ so-as to misrepresent

'}lPiaget'éfpositidn in any way., Appendix A furnishes the reader with each .

'-"Quotation~in'its original context for this express purpose. -

Rellly and Steger (1970) report that chlldren 6 years and

-older formed relatlve Judgments of a series of 5 weights, i.e., they

.f;:ordered them correctly in the absence of an anchor (serlatlon) and then

'-jshlfted thelr Judgments of the entlre series when an anchor was



.introduced:(iﬁterpreted'es evidenee’of ttensitivity)q However, they
reoort that 5 year old;ehildren ":, » » could not order the series_or
 use thefanchot as e;poiht offreference (p. 1097)." O'Reilly and-Steger
interptet theit results as heing generally consisteht with the research
of others in the.domainiof cognitite development (Btaine 1959; Piaget,
- 19683 Smedslund, 1963) although they point out: that the age at- whlch

; subjects were' able to perform these relatlonal tasks was lower than has
been noted befote{ The empirical finding germane to the present research
is that "The 5 year olds did not re‘fl’ect any. .awareneSS of the anchor -
(p;'1097);"5 In Piegetfs terms, the 5 year olds judged:absoiutely,_not
'reietively,: k - | o |

| ‘Social ju&gment theory (HeiSoﬁ, 1964; Sherif and Hovland, '1961)

and social 1earn1ng theory (Bandura, - 1969 Bandura, 1971; Rosenthal.and

n~White 1972 Rosenthal and Zlmmerman, 1972) hold that judgments occur

vagainst;an immediate and prlor contextual background of stimulus values
~‘relevant to the dimens ons being gudged According to this formuletion,
all judgments, even those by very young children, occur not absolutely,
-'1but relatlve to. arbltrary though variable frames of reference. Hence,

a substantlal alterat;on of past experiences and/or a ‘strong shift in
»immedlate contextual propertles should result in a similarly powerful
‘dlsplacement of the Judgments of any given stimulus values falling '
somewhere-between the=9ﬂd*p01nts of eny partlcular stimulus dimensions.,

'I'he present researeh Snght to demonstrate that very young-

Vk:chlldren (the youngest avallable) would shift their Judgments of stlmull '

'alonglauvarlety of very diverse st1mu1u51d1men31ons'relatlve to
S



different, very briefly experienced stimulus contexts, Additionally,
the experimental procedures were repeated with a sample of retardates

for comparison purposes.



| .METﬁOD |

Fivé stiﬁulus dimensions 'were chosen for five experiments to be
run concurrentiy with the same subjects. Care was taken to insure that
each dimension_was pgre, i.e,,,unconfbundéd with- other aimensiOnSanot of-
- interest, Fof example,-since thebsize of a squére is confounded with
- its area, squares were deemed impurevand potentially confusing° The
five dimensions chosen seeméd_to:bgfdimgnsioﬁéll&hiure; obviously
different one.frombanofher,Aand easily studied with unelabérate stimulus
- materials. The dimensipné-selectéd for the five experiments; in the
order of their actuai preseﬁtation and performance, were (1) light

intensity, (2) texture, (3) facial happiness, (4) height, and (5) weight.

Experiﬁents I to'V
-Subjects |
Thirty-tw§ childrén enrolled in a pre-kindergarten_scﬁqol in
- Tucson were use&baé,sgbjects,A Eight]ﬁoys_and eigﬁt girls were rahdomly
»choéen from each of fﬁqlage gfoﬁpé; Tﬁe younger group ranged>from 3.4
to 4,2 'years old (ﬁean-= 3.8 yeafss at ‘the beginning of the study; the

older group ranged from 4.3 to 5.3 years (mean = 4,6 years). .
 Stimulus Materials
The nine sfimuli.nece9sary for each experiment (dimensioh)vwere' 

 chosen arbitrarily except. that care.was'taken to insure that three



6
.stimuli (equal in wvalue) élearlylfepresented one pole of a dimension in
contrasf to th?ee other (equal) stimuli fepresenting the opposite poie°
The only stipulations for the'remaining fhree stimuli were that'they‘
clearly fall at values intermediate to the other six and that they be
‘discriminable one from another by adulfs.' The extreme valued stimuli
were called anchor stimuli; the intermediatev§alued stimuli were called

test stimuli.

Experiment I: Light Intensity. The nine stimuli were circles of
4vinch_diameter drawn on 7 x 7'iﬁch squafes_of'white posterboard with a
thin,'black pen. Thrée_circles were péinted flat black, three,circleé

'wererpainted white, andrthrée circles weré painted three slightly
differing shades of intermediéte'grey. The black circles were found to
reflect approximatély 3.8% of all natural sunlight striking them; the

i white‘circles were reflécting 88.5% and the grey circles 16.0%, 24.8%,"
and'36;9% of all natufal'sunlight; Thé dimensién of interesf_waé light
intensity; the poleslwére.iabeled bright and dark; and sensory stimﬁla-

‘tion was wvisual.

“Experiment II: Texture. The nihe stimuli were 4 i 4 inchbsquares
" of aluminum oxide abrasive paper centered on 7 x 7 inch squaresbof.whife
postefboard, The abrésiﬁe papers used were 600-grit wéterproof (three
“stimuli), 36-grit regular (three stiﬁuli),»gnd 80-, 150-, and 240-grit
regular (one stimulus of each-grade). The dimension of interest was
VteXture;_thevpoleé we;é;iabgled rough‘and smooth; and sensory sﬁimulation

- was tactual,
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Experiment III: Facial Happiness. .The nine stimuli were circles
: . { .

of 4 inch diameter drawn on 7 x 7 inéh sQuares of white poste;board with'
a thin? black pen. Two black 1/16 incthots, 1 and 1/2 iﬁchés apart
~were placed symmetrically on eithef side of the vertical biseqtor‘and

1 inch above_the horizontal bisector 6f each cifcle to give the appear-
éhce”of‘a mouth. In each case, theé arc or line was drawn‘so‘that the
cofﬁérs of the mouthIWerevseparéted by 2 and 7/16,inches,. Tﬁ;ee arés
"were of 1 and 1/4 inches radius.concegﬁric with the 4 inch’ciréle (very
happy féces}° - Three idéntical arcs,wére inverted with their centers of
curvature located 1 and 1/2 inches below-the center of the 4 inch.

circie (very_sad fa_ces)n One arc'Wasgof‘4 inch radiﬁs with»the center
of curvature 3 and 3/8 above the centéi of the 4 inch circle (slightly -
happy face). An identical arc was inverted with itS»cénter,4 and 5/8
) inches below the center of the 4 inchcircle (slightly‘sadhface), A
straight line was drawﬁ 5/8 of an inch below thercehter of the remain-
ing 4 inch circle (meutral facé). rThe:aimension of interést was facial
happiness; the poles were labeled hapfy and sad; and sensofy stimulationv
was visual. | | |

Experiment IV: Height° . The nine stimuli were strips (lines) of

1/4 inch'wide’ﬁiaqk embossing_tape,placedviﬁdividually on pieces of
ﬁhité posterboard 14 inches high-and 7 inches wide. Each strip was
centered Verticélly'oﬁ.the.posterboafd-l inch from the bottom.,  Three
11ines wére 12 inchesfhighj_;hree liﬁesiﬁere 2'incheS'high;'andbthe
'remaining iinééxﬁeré;6; 7, andIBQiﬁéﬁéé,high, Thé dimension of interest
, Waszheighﬁ;_the péiésv&ere'labeléd té111aﬁd short; and sensofy stimula-

tion was visual.
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Experiment V: Weight. Thé nine stimuli were weights; constructed
of small orange juice cans (2 and 1/8 inches in diameter and 3 and 7/8
inches in hgight) and va?ying amounté of lead. The cans were painted
flat black and the tops were covered with taut pieces of biack c1oth
vsealgdidown with black fription tape to give them a homogeneous appear-
ance, Threé of the can%»weighéd 2.50 pounds; three weighed (.06
pounds;‘énd the remaining cans weighed 1,06, 1.25, and 1,69 pounds.
The dimension of interest was weight; the ﬁo}esvwere labeled heavy and

light; and sensory information was kinesthetic/proprioceptive,

ExperimentalvManipulations

The study consisfed of three phases épread over time during each
of which all children were tested on all five experiments in series.
The serial ofder of the experiments (listed>at'tﬁe beginning of the
, methods,section) was determiﬁed‘randomly before the study began, was the
same for all children, and remained constant across the'three-phases
(I, II5>and III). Only'the firéf two phases were. in any sense crucial
to fhe study; Phase III Was*performed.for supplemental purposes and was
anaiized separately., - The_temborél delay ambng phases differed»éomewhét
from child to child from ﬁragmatic necessify (i.e,, abseﬁce froﬁ school);
but was never allowed to be shorter than 1.day, nor longer than 27 daysn
Phases I and II occurred an average of 19,6 déys apart for the thirty-
two children; Phases II and III occurred an.average of 8.1 days apaft,
Cblléqtion of data_through‘Phase IT was completéd 26 days after the
first éhild Qas:Seen;,data:throughfPhase III was completed722:days

later,



Children wefe asked to judgé eé§ﬁ of tHe'fiftéeh test stimuii
once in- each phasé aécordiﬁg»to one of'fw§ test orders. The test
orders (TO-1 and TO-2) were randomly determined such tﬁat the three test
sﬁimuli Qf e?ch dimension'Werevjudgéd sﬁcééssively with the-test stimu-
lus of médial value alwayswpreceding the other two. The successién'of'_
the test stimuli for TO—1 was as folléws: (1) median,-Brighter, darkeﬁ;
(2) mediaé,'fougher,'smqother; (3) median, happier, sadder; (4) median,
. taller, shorter; ahd (5) median;,heavier; lighter, Similarly, the
sucéeésioﬁ of stimuli. for TO—é was as follows: (1) median, darker,
brighter; (2) median, sméother,.rougher; 3 median, sadder, happier;
(4) median, shértef, tallef;'and.(S) median, lighter, heavier. Test
' 6rder was invariant for a given chi1d across the three phases., Thus, a
child who recéived median, brighﬁer, darker always was presented with
) ﬁedian, brighter, darker-brightnesé values, alwayslfeceived_median,
rougher, émoofhef'textﬁfe values and so forth,

In Phases I and II, three identical, relevant anchor stimuii
‘were presented serially'fd the children just before they were asked tb_
judge the three tést sﬁimuli_of any.dhménsion. In Phase III, the test
. stimuli were judged in the absénce éf.any anéhor stiﬁﬁli, A randoﬁ:'
procedure was uéed to determine which anéhor stimuli would covary with
 _ea¢h»other across experiments. Anchor sﬁimuli were presented'according
~to ome of two ancﬁor sequeﬁcés kAS%l aﬁd AS-2) ﬁo’eqﬁél>ﬁumbefs”of.'.
qhildren of each sex and age'flevel° Children in AS-l.received fhe"x
bfight, smooth, happy, short, and heavy-anchor stimuli»(thfée of each)

in Phase I, and the dark, rdugh,_sad,?téll, and light anchor stimuli_

!
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in Phase IIL. Children-in ASf2 reéeiﬁed the dark, rough, sad, tall, and
light stimuli in Phése I, and the bright, smooth, happy, short, and
heavy‘stimuli in Phase IT,

»7 The visual eﬁperiments were readiiy amenable fo the‘proviéion or -
-omission of a ﬁémory prop. - Children in_viéuai'sténdard (V8) present
' judged all of the visual test stimuli (Experiments I, III,-and IV) with
the 1asf, relevant anchor stimulus present aﬁa clearly wvisible.
Children in VS absent judged the same test stimuli with all, relevant

. ) o /
anchor stimuli unavailable for immediate comparison.

<Procedure
| . Children were seated across from the'expérimenter at a small

table in an office adjacent to the main playroom at the school. The
stimuli wére,presented to the éhildrenAone‘at a time (E holding ;ard
.upright»on table or childrlifting can) for approximately 5 seconds with
a 5‘t§ 8 éecond intervél between presentatiéns,"Anchor stimuli (exclud-
ing weights) were discarded in a pile face down ‘in front of the child
except for the third anchor in the VS present condition which was left
face up; fest stimuli were judged while still upright (or, for’weights,
‘inbthe.child’s hand)}and discarded in a pile adjacent and to thé.left of
the anéhér piie Kfrom fhe,child‘s perspective). 'When a new dimension
was beguﬁ, previous stimuli wéré cleafed facé.down to a large discérd
pile at the edge of tHe table (to the child'é right), Weights femained on
‘the table aftér they wére lifted,but childrenlwere not permittéd to re-’

examine them. Care was taken to insure that the. anchor and test stimuli
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were nearby in the VS present cpndit£on,although the-anchor»é;imuii were
lying on the table and the test stimuli weré still ﬁpright in thé :
experimenter‘s haﬁa. The instructibns were virtually identical across
phases except for prefatory and closing remarks and the eliminatioﬁ of
anchor-relevant instfuctions in Phase III. Physical stimﬁlus presenté-
tion was contiguoué with the start'of a new or repeated.instruétion. A
bipolar, categorigal.judgment'was ébtained_for every test stimulus before

proceeding to the next item. The -instructions are reproduced below:

Okay (child's hamé), we're going to play,éome;games and.do;some'
things, | |
Look at this ci;cle,
Look at this circle,
Look at this circle,
Now look at this circle. Is it bright or dark?
 Now 1o§k at this circle, is it bright or-dark?
Now look at this'-ci.rcle° Is it bright or dark?
Now we‘11>doisomething different, Close your eyes,
Touch this, |
Touch this,
.Toucﬁ this. -
Keep &our éyés closed and-géw'touch this, Isvit rough or - smooth?
Now touch fhis, Is it rough or smooth? |
”Now touchgtﬁis,',ls it rough or smooth?
Now we'1l do'a neW'thing;jfLook at this face,

Look .at thisiface,,
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Look at this face,
wa look at this face. Is it happy or sad?
'Now look at this face,.’Is_itbhappy or .sad?
Now look at tﬂis face. Is if.happy or séd?
ﬁet?s'try sbmethihg else. TLook at this line,
 Look'at this line, . |
Look at this line.
' No& look at this line. 1Is it tall or shor;é
Now look at this line, Is it tall or short?
NOW‘lOOk at this line. Is_it tall or short?
" Okay. Now we'll play a very’different game, Lift-ﬁp this:éan;
Lift up this can. | |
Lift up-this can. -
Now 1ift up this.qan, Is it heavy or light? .
:wa lift up this éaﬁ, Is it heaVy or 1ight?
- Now 1lift upAthis cgn,» Is it Heavy or light?

'Wondérful, (child's name), we're all done, etc.

Iﬁmédiately after-a child completed the requisite number of judgments,
the experimenter thanked him (herj aﬁd allowed him (her) to put three
coldfed:starsron the c§rnérs Qf a triahgle dravm on a piece'bf papef to B
keep éspéAsbuvenir, This>£riang1é'task Was,éimply to draw the child's.
attentioﬁ“éway from ﬁhe.gaﬁes béfore he was,retufhedgto ongoing

‘activities with the other children.
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Design

Children wére randomly assigned té an anchor sequence condition
(AS-1 or AS-2), a test order condition (TO-1 or TO0-2), and a--visual
étandard.conditibn (VS present or VS absent) with the.only constraint
being that age and sex variatioﬁs be equated across cells, The overall
statistical design'ianlved a complex 2(age) x 2(an¢hor sequencé)
vx 2(téstgordérj-x72(visua1 standérdj b4 é(phése) factorial deéign with"
visual standard absent as a'variable in the analyses of the twﬁ_eiperi-
. ments not involving visual stimuli,' There was one child of each seﬁ in
every cell of fhe visual experiments, It should be noted that sex was
intended to be merely. a coptroi variabie;'éex was not deemed of present
~concéétua1 interest. All tests 6f significance were based on two-tailed

probability estimates.

Expefiments VI to X

Sﬁbjeété

| Thirty-twb adult retardatéé.at a training school in Tucson served E
Vasféubjécts. Thevschqoi hadrdiQidea‘tﬁese students intorlbw and high |
.ébility;ngups, a work.skills class apd_é pre-vpcational tfaininé class
réspectively° The éixtéen subjects from the work skills class ranged

- from 16 to 30 yeafé old (mean ='21,8 yea;s); the sixtegn‘frbm the pre-
'Vocafional ciass»fanged from 19 to 36»yéar§ old (mean = 2552-years)°

~ Eight persons in each ability group were male, and eight were female,
'5Proceduré‘and Design
The study followed the exagtiéame format as was,deééribed for

Experiments I to V except that it proved pragmaticallyvimpossiblé to
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eqﬁalizé sex~ac:osé all,cellé, and abiiity group was substitﬁted for age
'as.a‘variate;L'The mean time bet&een fhases I and ITI was 15.8 days; . the
mean time bétween Phaées iI and TII was 18.8 days...Total elapséd time’
'from the beginning of the study through completion of the data for Phase
III was 53 days. Subjects wére'not given anything to distract them from
thinking about;the;games (i.e., the triangle/star task was omitted),-but
. were éentAback-td,finiéh‘taské'they had been working on béfore;entering :
' tﬁe experiméﬁﬁal situati:on° In all other respects, the procedure and
,dééignbwere identicél to tﬁose followed with the children in Experiments

I through V.

¥



RESULTS

The child and retardate samples were‘considéred as being
independent and distinct, although.éf interest for purposes of geﬁeral
comparison. Dimeﬁsions-of experiménts within samples were considered
to be operationally separable, but qonceptually congruent, Hence, the
eﬁperiments were analyzed independently although within samplés'the.
resﬁlts'unequivocally fit together as unified packages of research,

RN A Meah'Perceptual Contrast
¢ o o for -Both Samples

Table 1 presents Phase I aﬁd Phase II mean percéptual contrast
by experimental dimension and anchor sequence for both the children and
the retardates. A mean of 0.000 represents perfect judgmental assimila-
tion to the.relevant anchor-stimuli§ a meangofn3.000 represents peffect
judgmental contrast to the anchor stimuli; That is, 1if, fof‘Phése.I,
all children in AS-1 héd judged,all fﬁfee test stimﬁli as bright'(i,é,,

 ithheir judgments ﬂad beén assimilated toward the bright anchor
: stimuli whichjwere pfesented), then their mean perceptual contrast wqpl&
have been 0.000;’ Convérsely,_if all of theée.children had judged‘the
v_test'stimuli és'dark (ioe,; if tﬁeir judgmehté had beén contrastéa with
the bright anchor stimuli.ﬁhich were preéentéd); thén their mean per-

ceptual contrast would have beén_3,000°
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Table 1, Mean Perceptual Contrast for Children and Retardates,--A mean :
of 0.000 indexes perfect assimilation to the anchor stimulij;
a mean of 3,000 indexes perfect contrast.

Experim?nt N?mber o | '  _Anchor' Phase T Phase 1T
and Dimension A Sequence
I: Light Intensity = o 1 2.688 1,187
2 1.187 2,375
II: Texture - I - N1 2;438 1,375
| R 2 1.875 2,375
ITT: Facial Happiness B T 2,438 1,875
2 2.125 2,375
IV; Height | . 1 2,750 2.687
| 2 2.687 2.375
V: Weight - SR S 1.813 2.500
. | | | 2 2,562  2.125
VI: Light Intensity 5 . 1 2.500 - 12.000
’ | 2 1.375 1.938
vII: Texture : S | 2,188 1.437
| | o 2 2,375 1.500
'VIII:'Facial‘Happinessv ' | L 1 o 2,063 | 1,750
o | 2 1,625 1.875
| IX: Height S S 1 2.313  2.500
| | ) 2 2.500° 2,063
X: Weight ) - | o ‘_L 1 2,063 2.312

9 2,125 2,188
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VAnalyses Aeross Phases

Scoring and Interpretation of ﬁata

Bright, smooth, happy; short, and Heavy were arbitrarily
eeieeﬁed as the end-point etaﬁderds against which to score the appropri-
ate,lbipoler, dimensionai judgments of Phases I and II. .If a response
judgment,was congruent with its'staﬁderd, it was scored zero; if it was
discrepant, it was scored one;- The three judgments along any one
dlmen51on in any given phase were thus added to yield scores that ranged .
from zero to three° The set of these summed scores obtained from any
onelexperiment, i.e., including data from both phases for each stimulus
diﬁeneion,rconstituted the.féwydata for oﬂe separate analysis of
Avariance,e'Effects were furthe?'analyzed by means of Scheffe's S-test
(Sche££d, 1959).

The main prediction foﬁ,ﬁhe,several experiments Wae that subjects’
fromebdth'samples.would exhibi£ judgmeﬁts contrasting with, and there-
.efore relatlve to,. the ‘anchor - stunull they saw just prlor to maklng thelr '
'Judgments, In this statist;Cal_analysis, such an effect would emerge as
.anviﬁteraction between phaeee_and'anchor sequences. _For-egaﬁple, in

EXperiment_I, subjects in AS-I'Were=expected to judge the infermediate
grey stimuli as darker in Pﬁaée Ivand brighter in Phase II, Conversely;
subjects in AS-2 were expecteeeﬁe"judge the same test stimuli as brighter
in Phase I .and darker in Phese'iI.LlHence, aeeording to fhe scoring
'pfoeedﬁre.outlinedvaboﬁe (Whieh!ﬁeejneceSSitated,beeeusevof the lack of
any_absoluee etanderd’for-scefiﬁéj, subjects in ASel Wefe expected to

score in the direction-of’threea(i.e;, high) in Phase I relative to a
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~score in the diréction-of zero (i.e,, low) in Phase II. 1In édntrast,
subjects in AS-Z were gxpected t6'3corérin the reverse pat_tefn° It
should be noted that the scoring ﬁéfric‘waé not iﬁtrinsiqallyvméaningq_
':ful, but was explicit in relation to scores obtained in the other phase
or séquence. Any importént or relevant éffects of the_reﬁaining
variables, given the statistical design, would only emerge-as triple or
higher‘order‘interactions.with Phase and‘AS° Main effects of variables
or interactions not involving bothlPhase and AS were ﬁegligible in the
present research becauéevthey had-novbearing upon relational.judgments
or the lack thereof;; For example,'é.main Age effect in Expefiment I
could only show that, on the average, one age group consistently jﬁdged-
‘the grey stimuli as lighter thgn‘did thé other group. A significant
Phase x AS interaction in the ébsencevoan significant~Pﬁase X AS k Age
' interactiqn would further indicate thét both groups judged relationally
Atb the .same dégree although they started‘from somewhat different points

of departure,

Analyses on thg Chilé Sampie

' The analyses of,variancé'shéwed a~ponsistent-péttern:of sig-A

' ﬁificant Phase x AS intéractioné écrdéSjail_five dimensions in the
abéence'of any other éatterns of signifiéant effects or trends, In
essence, the analyses disclosed that children judged the test'sfimuli in
appropriate relation'to the shiftiﬁg aﬁéhors, In no case were there any
vsignifidant main effects or intgrécyiongiinvolving the.presepcg-or

' absénce of an ovért,visualfstandard (VS)... There was one significant
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interaction involving.test'order (TO); i,e., a Phase xlTO interaétion
in Experiment I (p < ,05), Whicﬁ was not relevant to the present con-
ceptual issues, The few moderately elevated E-fatios and the one
significant F-ratio involving: VS of TO that'were found wérg’offset by

a predominant number of F-ratios near or below a value of 1,000,

Analyseé on the Retardate Sample

The analyseé of variance showed a consistent pattern of sigf
'nificant Phase x AS interéctions acrosé_all five'dimensions i#»the31
absence of any other nonrandom pétterns ofjsignificant effects or trends,
in}essence, the analyses disciosed that the retardates judged thé'ﬁest
Vstimuli in appropriate relatidn to the shifting anchors. There wére a

total of four significant interactions involving VS or TO in the five

experiments, but they occurred in a random pattern,

Cénceptually Relevént Findings

Figures 1 through 5 depict'graphicaliy'the significant Phase x
AS'iﬁteractions obtéined‘for the child and fetardate samples for each
¢xpefimenta1 dimension., ~ The resuits of . the analyses of vaiianqe for
: thé.teniexperiments are sqmmarizéd below. Only effects which are of
concepfual_interest (Phasevx AS interaétioné,'and Phase x AS intergcfiohs'
further involving agé or ability grouping) are reported in the Results
section. The technical reader is referred to Apéendix B for a fepoft of
. those .several ¢ffects not invoiving‘a Phase x-AS interaction. 'Appenaix
B also"inélﬁdeé a reportron'seVe?al,supﬁieméntéry analyses of variancé‘
._éeffoiméd on the déta fr§ﬁ the'égiid.saﬁéié Wﬁich included sex as a |

 variate, The supplementary analyses on the three visual experiments
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required pooling across the VS variate due to an otherwise insufficient
number of degrees of freedom to analyze sex., Although this procedure
could be legitimately criticized as statistically inappropriate, it was
utilized merely to point out to the interested reader that sex seemed to
be of negligible importance in the present research.

Experiment I, The analysis of variance disclosed a significant

Phase x AS interaction (F = 28.70; df = 1/16; p < ,001)., Age did not
enter into a complex interaction with Phase and AS. Scheffé tests re-
vealed that the judgments of children in both AS-1 and AS-2 changed
significantly across phases in the predicted direction (p < .025 and

p < .001 respectively). Scheffé tests also revealed that the judgments
of children in the two anchor sequences differed significantly in Phase

I (p <.001), but not in Phase II (p > .05). The fact that only one of
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the latter two-Scheffé tests was significant merely reflects a non-
s1gn1f1cant trend towerds a main AS effect, i.e., AS-1 tended on the

_average to give more "dark" judgments than dld AS-2, |

Experiment II, The analys1s ‘of variance disclosed a significant

Phase x AS interaction (F = 20.04; df = 1/24; p < .001). Scheffé tests
revealed that the judgments of children in AS-1 and AS-2 changed sig-
nificantly in theApredicted direction across phases (p < .025 and

_ R < 001 respectlvely) vSeheffé tests aiso indicated that the judgments
-of children in AS-I and AS 2 differed in both Phases I and II (p < .001

and 2.< .05 respectively)

o Experiment I11. The ana1y51s of variance disclosed a 31gn1f1cant
iPhase x AS interaetionr(F = 75 00; df = 1/16° p < .001). Scheffé tests
Alndicated that the judgments of children in AS-1 and AS-2 changed

L significantly in the predlcted dlrectlon across phases (both p s < ,001)

' and that the.Judgments of'chlldren in ASfl and AS-2 differed 1n»both

Phases I and II (both p s < .001),

Experiment IV,;'Thé analysis of.neriance revealed a significant
éha‘se..x AS interalctibn.@% 136.42; df = 1/16; p < .001) end a signifi-
'cantnPhase x AS x Age‘inte:actionv(g = 5?16; df = 1/16; p < .05)., The

- Phése % AS x Age‘interection derived dn'part from a somewhat lesser

- ehange_in the judgments;of‘the younger children relative to the older '
ehi’-ldren° NEVettheless; the changes of all AS x Age combinations were

'iﬁhthe'predicted*directien (ail E.S < 001) Table 2 presents.the mean

ﬂbnumber of tall Judgments for all AS X Age comblnatlons in Phases I and

II and the mean Judgmental Shlft of the groups across phases°
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Table 2. Effect of Age upon Relational Judgment of Height.--The scores

. under Phases I and II represent the mean number of tall judg-
ments given by the children in Experiment IV, Scores under
Judgmental Shift represent the absolute change in the number
of tall judgments across phases.

Age R K - Anchor

- Group'ﬂ . - Sequence Phase I Phaée,II J?gﬁﬁgztal
B Youﬁge;f R 1 2,625 0.625 2.000
R 2 0.375 2.000 1,625
Older - 1 2.875 0.000 2.875
o 2 0.250 2,750 2.500

, TthOVerall'judgment§vof the children in AS-1 and AS-2 differed in both
Phases I and II (both ﬁvs <',001),

. Experiment V. The analysis of variance revealed a significant

Phase x AS interaction (F = 53.20; df = 1/24; p < .001). Scheffé'tests
inditated that the judgménté}df.children in both AS conditions changed
in the predicted direction (both p s < .001). The judgments of children

in AS-1 and AS-2 differed in both Phases I and II (both p s < ,001). .

fwi°Experiﬁent;VI; Thé.analysis Qf varianqe revealed a significant
Phaség#fAS,iﬁteractionr(g =i17.52; df = 1/16;4B:< .001) and a signifi--
éant?fhase x’AS x>Gr§up iﬁteraction (F = G;bz; df = i/ié; p.< .05).
Séﬁefféftests indicated'thaﬁkthe complex'iﬁtéfaction involving groups
resuited ﬁrimarily frém‘the~differential'behavior of the work skills and
pre-ﬁoéafional groups in AS*2 acfoss phases°  The lower ability, WOfk'
gkiilé,grqup sh;ftéd judg@éﬁfsfin thé dirécfion opposite. to that pré—.:.‘

dicted.(ﬁohsignificént)-énd,the higher ability;:pre-vodational*gfdupf
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4:shifted in theknredicted directienhbut not to a significant degree

(.05 < é <i,10)."Both‘retardate groups shifted in the expected
ditection in As-li(work skills;‘E < .05 and pre-vocational, p < .001).

. AS-lias-a.whole shifted significantly (p < ;001); AS-2 did not

. (R.>.,20) AS 1 and AS 2 dlffered 51gn1flcant1y in both Phase I

(p < .025) -and Phase II (R < 01)

Experlment VII. The ana1y31s_of variance revealed a significant

Phase'x,AS'interaction (F = 12.52; f = 1/24' p < .005). Scheffé tests
1nd1cated that both AS-1 and AS 2 changed 51gn1f1cantly across phases

(E < <05 and bR < .01 respectlvely) Scheffe tests also indicated thatl
-the Judgments of AS 1 and AS 2 dlffered in Phase 1. (R < .001), but not

in Phase II

Experlment VIII. The analys1s of variance revealed a significant
Phase'xiAS interaction (E 16 04; df = 1/16 p < .005). Scheffe tests
indieated'that both AS-1 and AS~2 changed Judgments across phases |
(2 <- 005 and P < 05 respectlvely) - They also indicated that the judg-
' ments of AS 1 and AS 2 dlffered in Phase I (E < ,01) and also in Phase

!

I (p < .025),*

_ ‘,Experiment IX. The_anai&sis of variance revealed'a'significant
Phase szSVinteraction (E‘=v57;46; gf-=.1/16; p < .0015. Scheffé tests
indicated‘that7both AS¥1-and AS-Zushifted jndgments across phases and
R that AS 1 and AS 2 dlffered 1n Phase I and also in Phase IT (all

p s < 001)

Experlment X. The analysis of variance revealed a significant

Phase'X'ASginteractiqn'(ET= 59.65; df =wl/24;-2 < .001), Scheffé tests
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indicated that both AS-1 and AS-2 shifted judgments across phases and
‘that the judgments of AS-1 and AS~2 differed in both Phases I and II

(all p s < .001). -

- Sequeﬁtiai‘TrendsvAcréésiTﬁgeelfhaseé :

| Supplémentéry analysesiof.variénce‘wéfe'péfformed for each
experiment ﬁo tegt for'any'trends of Phase'III relative to Phases I and
II,. A 2(age) x 2(anchor sgéuence)-x 2(phase)bfactoria1 design was used
fér Experimenté i through V. A 2(ability group) x 2(anchor sequence) x
: 2(phase),fact6riai design‘ﬁas used for EXperiments Vi through X. No
-consistent trends'were found. Results aré presented in Appendix B for

the technicalﬁreader,

,f  Ana1yses Within Phases. =
Child Sample .
"'-Subsidiary analyses were‘performed:sepérately on the three phases

of each experiment to see if the children made relational .judgments when

the te$t5stimuli themselvesvmight serve aé standards, Children always
rméde three judgﬁents_on each dimension within a‘given phase. The second
‘ofathese judgments édu1d ei£her be assimilated to (congruent response)
orzéqntrasféd~witﬁv(discreﬁént responsés the first judgment; the third

' éoulq either bevéséimilaﬁed.to or»contrasted:wiﬁh'thé second; The
vstimulus‘cﬁange;frqm:the fifst t§ the second sfimulus was always towards
one particﬁiér:pqie;of aﬁy dimension_foriébgiveﬁ §quéct, The stimulus
_chénge from‘thé sé;ohd;tO'the’third stimﬁlﬁs was grea;er in magﬁitude

-and was always~towardé the opposite pole for the same dimension and
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subject, Assimilations wefévscoréd‘és4correct if the relative change of
fhe test stimuli required ;he judgment to belong to the same response
categbry as the pfeviouS’judgment. Contrasts were scored as correct if
the relative change of tﬁe test stimuli allowed the judgment to beléng
~to the oppositevrésponsé category from that of the previous judgment.
| That-is,“if a given test stimuluS‘was brighte;Athan“itS'immediate
predecessbf,which ﬁas judged.aé 5right, then 6n1y'a_ﬁright juagment;(an
.éssimilation) Wés écoréd aé correét. Howe&er, if a given tést stimulus
'ﬁas darker than iﬁs_im@ediate predecessor which was judged as bright,
:then only a.dark~judgment (a contrast) was scored‘%s correct, An
assﬁnilatioﬁ'waé séored inéorfect if a contrast would have been con-
sistentiwith_the rélaﬁive stimulus éhénge; a contrast was scored in-

~cofréct~if the éont;ast~ﬁas'inconsisﬁent with the direction of stimulus
_;change,. Again, if argiQénAteStjstimulus was brighter than its
 pfé&ecessor which waé judgedAas.dark, tﬁen a dark judgmént (an assimila-‘
-tion) was scored as incbfréct° Similérly,»if a given test stimulus wés-

' rﬁrighter.than its predécessor which was judgedAas bright, a dark judg-
mént'(a contrasf) was scqréd‘as incqrrect° Eaéh child héd the possi-
lﬂility‘of.giﬁing‘ﬁwo'éoffgct responses, or 0£e correct andAone incorrect,

or two incorréct'féspdﬁsés.ﬁithin'any particular phasevélong any given
diﬁension. »Chi-square.sigﬁifiéamcefof chanée tests Wére used to
determine whe;ﬁér ;r'notAfelaﬁi&ﬁgl judgments occurred éignificantly
mbte then‘thaﬁ'nonfieiafiénal jﬁdgments (McNemar, 1957) . 1t shpﬁld be

- noted that fheéé énal&ées were conservétive° Theory does not requirg a

'éontrast to be made every,time,a stimulus change merely allows the
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possibility of one; it does require,thqse judgmental changes.which occur
to be consistent on the average with thé direction of stimulus change.
The scoring prdcédure outlined abovéfassumés thét theory demahds a
contrast every time.one is possiblérand'is-therefore a prbcédure biased-
against the present hypotheses,

Seven of the“ﬁifteen comparisons (involving 3 phases x5 experi-
ments) differed significgntly in theiexpected, relational direction
(1érgest p < .01). Thirteen of the fifteen were in the expected,
relational directioﬁ, ‘The remaining:two comparisons each ianlved equal
-~ numbers .of correct ana incorrect ju&gmeﬁté, Thus, the téndency to judgg
in:correct, relatiqnal agreement with the test stimuli was very con-

- sistent adding furﬁhef sﬁpport.tq the actual chi-square values which are:

2presented in Table 3.

Retafdate Sample

A procedure identical to that ﬁsed with the child sample was
-:employed to see if retgrdates uéed test stiﬁuli as standards within
phases, Eleven out Qf}fifteen'compérisoﬁs were significant in the
. expected relational'diréction (Iargesﬁ»g < .,05). Fourteen of-ﬁhe fifteen:
chi-squares were in the expécted direction; the reméining Qomparison was
in the.revefse direétidh, but nbn-significénﬁ. Once,again, the
consistent trend within'phasés adds furthef éupport»to the aétual chi-

square tests which are also in Table 3.
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Table 3. Chl square Values for Wlthln-fhase Relational Judgments
for Experlments I through X-

Experiment Number

Phase II

aod. Dimension ‘Phase I Phase III
I: Light Inténsity ' OaSOO -- --
II: Texture 3.200 0.800 1.777 .
VIII: Facial Happiness 15 ;059%%%* 16.409%%% 15.429***
IV: Height 2 286 3,200 6.750%%
xf: Weight " ‘8,,100*%. 10,563%% 10.083*%%
VI: Light Intensity -- 7.111%* 12.500%%*
VI%:.Texture | 0.000 1.786 4.900%
VIII: Facial Happiness 14,450*%* 16, 409%% 20, 045%%%
'IXV:,'Height "‘0;90'0 7.692%%  16.056%*
X: Weight 9.600%+% 8. 64:3%% 12, 500%%

*p <-.,05

%% p < ,01 °

** p < ,001

NOTE: - All chi-square values were corrected for continuity. Thirteen of
the fifteen values for the child sample were in the expected direction,
and the remaining two were tied. Fourteen of the fifteen values for the
retardate sample were in the expected direction and the remaining.
instance was in the reverse direction. No chi-square values ‘are reported
for the ties or the reversal, L o

. Summary‘of Reéuits

Children (3.4 to 5.3 years old) consistently shifted their
judgments of intermediate-valued sEiﬁuLi;away from sets of extreme?
"vaiued-anchor stimuli which were introdﬁcedvjust prior to>their actua1

judgments; Strongﬁjudgméntal shifts occurred relative to anchor stimuli
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of both poléé of every dimenéion. Thevsﬁifts appeared to be virtually
 indepéndéﬁt'pf:the'agerof thé,childreﬁ, the sequence in which the
Qpposite éﬁchér Stimﬁli’of a given dimension were presented, the
presence or abseﬁce of a memory pfop, and the order in which stimuli
.were asked to:be judged., The children also tended to exhibit relatioﬁal,
judgmentalzéhifts consistent with the small_éfimulus changes among the
.  intermgdiaté-valued sfimuli,. Thé'same esseﬁtial findings were féplicated,v‘

~with a sample of retardates.



DISCUSSION

fiéget (i928)léééér£ed thaf young children caﬁnot>tﬁink feJ-

lationally, that.fheir‘jﬁdgments are made in an absoluté sense without’
_ regar& to.outside‘frémes <-)f_.:r.eference°  A11eged1y, they do not recognize
thét certain ideas}(hard.éndvsoft,.p, 50; fair and_dark','p° 87; left and
right,'p.'107; etc.) ihvol&e é'relation»betﬁeen at»leasf two terms, 

' Therefore,raécording.tovPiaget, young children's judgments of any set -of

‘:'stimuli shduld betrepderéd:absolutely, i.e., they should not be in-
i :flﬁeﬁcéd by any-ex£§fﬁéi;ff§me of.réferénce, implicit or explicit.

:'In féét, veryvyoqng chi1dren exhibited powerful, relatiomal,
judgmentél éffe;ts in the'preseﬁt study. The effects were comsistent
_across a di&erseiset ofnétimqlus dimensiéns and tﬁo.age groups,

' Rélationél thinking.Was”no£ modified by the presence or absence of a
meﬁory proﬁ.wheré.itiwés_éossible to.devise one, was not influenced at a
globél_léyel by'fhé ordg;;ih-which the'judgménts werexelicitgd, and w;s
'.Lfnegiigibly}éffééted'Bf;the alternate'éequences in which thévrelative
| ffaméé of-feféfence appeafed;' Thé_exact amount of judgmentalvshift and
' 'fhe precise'disténceiqf jﬁdgmenfs from,their—respectivévanchors differed
séﬁéWhéf}écfosé dimensioﬁé; but this was éxpected since no effort had
a been made tévquaﬁtitatiQelyxeqﬁate péréeptual discri@iﬁébility»and per-
ceptual)loéation acfoss sfimulqs diméﬁéions, Children's judgments not

-only were made:iﬁ.relatiCﬁ to explicitly introduced frames of reference
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(anehor'stimuli), but‘also in relation to the previous judgments rendered
(test Stlmull) Even in‘tnedabsenCe of.explicitly introduced frames of
reference the children 1mp1rcft1y 1dent1f1ed their own standards and
- tended to judge relative to those standards (the test stimuli in Phase
'}IIi);v | |
" Piaget claimed in simplerand'qualitative.terms that cnildren
' cannot make relatlonal Judgments° Experiments I through V were con-
. ducted in. Slmple qualltatlve form to - demonstrate that Piaget was wrong,
A formal deductlve derlvatfon of this conclusion is presented in
nAppendlx C. _ |

' 2 ~x 0! Re111y and Steger (1970) concluded that thelr emp1r1ca1
dresults-were consistent WithrPiaget's theoretical formulations, at least
for'children S'years and under; ~In what theyrtermed‘a procedure using
V"Standard psychophysical>technfquesx(p. 1099)," they attempted to see if

.~ children could order7arseries'of five weights and if -their judgments of-

‘mj'the'weights were-affectedAbyAthe,presenoe"of'a 1ight anchor; The

:i“chlldren never hefted any actual welghts, 1nstead the chlldren pulled

A{;levers which llfted 1nv1s1b1e welghts,,’Curlously, children made judg-
“ments by~p01nt1ng at plctures of five bell-snaped weights mhich in-
creased,lineariy in siae and=therefore presumably,,accurately
'represented the amounts of heav1ness just experlenced through pulls;
UfClearly, the chlldren 6 years: and older mastered the complex representa- 4
'“gutlonalvscheme (lever #.Welght;{nlcture weight; strength of pull =
‘amount of heav1ness sizefof'oicture amount of heaniness),‘success—

f*fully ordered the welghts, and dlsplayed a Judgmental shift of the
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entire sérieé iﬁrthé prgsence_of ép anchér; 'The results for thé 5Vyea:
old:childfep, however, are undleaf,  Eifher they (a) could nbt.otderrthé h
series and (b) could not judge relative té an anchor, or they (c¢) could
not disériminate £he stimulus differences, or (d) could not-master the .
represeﬁtationéi scheme in the time allotted, or (e) just preferred to -
point-tovtheismallest_picturés. (The graphs indicate ;hatrtﬁe*subjects
ﬁointed.tb-thé'iargé;:piCtures'oniy infre;:[uently° Tﬁeir pointing :
behavior was not a purély'randdm ﬁatﬁer;)‘lExperiment V clearly dis;
credits point»(c) and 0'Reilly and Steger's-(l970) conéluéion (b),
suggests that one ought to resefvg judgment on point (a), but offers no
compelling evidence'foreing choicé on .points (d) or (e). ‘' The O'Reilly,~
'Vaﬁd Steger>§£udy unquestionaﬁly-sﬁfféred from several serious-method-‘
.dlogicél emBellishmehts %hich precluded a direcﬁ.attack on their proi:lém°
» Iﬁ~§triking contrast, the present research:(Experiments I through V) .
provides evidgnce in simpie, straightforward fashion that relational
thought ié an important, general psychélogical capacity ofrverflfoung
childreﬁ.as‘would be expected from gééialsjudgment theory (Helson, 1964;
Shérif and Ho&land,'l96i) énd froﬁ'SOCialilearning'theofy (Béndﬁra,
1969, 1971). | | |

- Thé re;ﬁlts from Experiments VI through X similarly prdvide
-evidence that retardates of two obﬁiopsly‘differeﬁt ability levels are
éiso-capable_of:relationél judgmént311afgely indepgﬁdeﬁtgof ﬁréfs to -
mem;fy,:order of judgments, and'thé’éifefnaté.sequences‘iﬁ.whiéh“two |
bvery different frémes;6f.refereu¢e{apﬁééf.* No coﬁsisteﬁt'difféfences_

~in judgment were found across the,child’and retardate'sampies;;thoygh
. o . . . . . . " ["
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there did seem to Beba élight teﬁdency for the retardates to give more
judgmenFs relafive to~£he test stimuli, and fewer judgmentslrelative to
the anchor stimuli, thaﬁ did the childreﬁ,;rThe retardate data.éffer_no
immediate impliéatiéns’for'Piageﬁ;S'theorizing or the O'Reilly and Steger
 study, but are reported here aé of intrinsié interest and as data which
need to be incorporated into any complete-theofy of cognitive
»deyelgpment, |

It remains to be seén whether or not very young children can
,mékevrelational judgments'employing a transiﬁivity principle. -However,
the*present empirical findiﬁgs éuggest the following surmise in apply-
ing a transitivity prinéiple: All dicfa which claim that young ghildren
éannot make relational judgments appear to be wrong. Piaget's preceding
theoretical statements‘are dicta which claim that young children cannot
makg relational judgments. Therefore, it follOws that Piaget's preceding
‘theéretical statements are erroneoué,,in light of the ﬁresent'research

results,



~ APPENDIX A
PIAGET IN CONTEXT -
‘The following passages give thereontext of the six quotations
cited from Piaget (1928) in the introduction. The quotations earlier

cited are underlined to aid the reader,

But to return to the ego-centric illusion of our children's
judgments, In virtue of the "innocence" of his judgment, the
child reasons as though he were the only thinker in question;

~his point of view about his family seems to him the only one

. possible and excludes all others, For him therefore it is not
a subjective point of view, but that of absolute reality.,
Consequently, as he is not conscious of his own subjectivity,"
or more -simply of himself, he places himself on a completely
different plane from his brothers, and this is what prevents
him from seeing that he is a brother to his brothers on pre-
cisely the same grounds as they are brothers to him,

Thus when all is said and done, it is once more to the ego-
centrism of thought that we must appeal in order to explain the
.incapacity for even the most elementary relativism of thought,
To understand a relation--that, for instance, of brother to
brother--means thinking of at least two points of view at the-
same time, those of each of the brothers. Absolute notions
like those of "boy," etc. presuppose only one point of view.
The judgment '""Paul is a boy" remalns the same whatever may be
‘the perspective adopted.

‘The full importance of the ego-centric illusion will now be
manifest, The explanation just given with regard to the notion

~.of brother holds for all relative notions. If for the child
things are absolutely dark or fair, and so on, it is-because-
up to a certain age the child fails to realize this very simple

" fact that one of his companions whom he holds to be big, or
dark, or horrid may perfectly well be regarded by a third party
as small, or fair, or nice, without the third party being

- necessarily elther a fool or a knave (1928, pp. 91-92).

. The relativity of left and right in connexion with the actual
objects emerges far more slowly, and here again we must beware
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~of being misled by appearances when we begin to question the
" children. - Thus question 9 (finding whether a coin is to the
right or the left of a-pencil) is solved at the age of 7
(nearly 707 at the age of 6). But it is obvious that in such
cases the child is judging objects only in relation to himself,
" The adult does the same, and all logicians know that the notions

. of right and left cannot be defined w1thout referring implicitly

or explicitly to the position of one's own body. But the differ-
- ence is that when the coin and the pencil are presented to the
adult, he will say that the coin is to the left of the pencil,

- whereas the child will simply say that it is to the left, in
-the absolute sense of the word. The shade of difference is not
verbal but from the logical point of view essential, and its
importance is proved by the fact that the child does not pass
test 11 before the age of 11 precisely because he does not

" understand the expression to the left of as appliéd to the
“relation between. two objects. The success of test 9 at the

age of 7 'is therefore in no way a proof that the child has
realized the relativity of the .ideas of right and left in
connexion with objects taken by themselves,

' One.ought to have asked the child--this did not occur to us
“until after the experiment had been completed--to go to the
-other -side of the table after having said that the coin was to
" the left of the pencil and to have added, "Now is the penny to
- the left or to the right of the pencil?" It would be inter-
~esting to repeat the experiment along these lines., The proof
of the non-relativity of the motions of right and left is there-
fore supplied by the results.of tests 11 and 12. By placing
three objects in a row before the child and asking him to-
 state exactly how these objects stand to one another, we force
-him to discover the relativity of the ideas of position. The
key, - which is between the coin and the pencil, can no longer be
said to be "to the right" or "to the left" in the absolute sense
of the word; it is to the right in relation to the coin and
to the left in relation to the pencil., Left to himself, the
- .child will say that the key is "in the middle,' but we then ask
- him more explicitly: "Is the key to the left or to the right of. .
‘the  penny? -And of the penc117" "If the child is not.accustomed
- to make use of the notions of left and right in relation to
objects taken.by themselves, this express1on "to the left of™.
~will be unintelligible to .him. And this is precisely what
‘ proves.to be the case in.experiment, This test is not passed
~ till the age of 11. At 9 only about 157% of the children under-
stand it at all. - '

. The age of 11 is therefore very important as marking complete

 assimilation of the notion of right and left as applied to
_objects in themselves, Test 12, it is true, is not passed

until a year later, but this interval is-easy to explain,
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For test 12, having the same logical structure as test 11,
calls in addition for retention of the data by means of a
certain topographical memory (knowing the position of three
objects in a row which have been presented for half a minute).
It is simply a matter of 1mag1n1ng the relatlons instead of
merely seeing them.

It is interesting to note that tests 11 and 12 supply a complete
confirmation of the results previously: obtained by means of
Burt's test, and which were summarized in Chapter II, B4:
"Edith is fairer than Suzanne; Edith is darker than Lili,

Which is the darkest of the three, Edith, Suzanne, or Lili?"
Now this test bearing upon colour and our tests 11 and 12 have
exactly the .same logical structure, viz. the comparison of the
middle unit of a series of three to the two extreme members of
. the series. We have been criticized however for making use of
this test of Burt's, for it is one that requires a considerable
‘effort of attention, -even on the part of adults, if the _
phenomena which it brings under observation are to belong to the
psychology of logical relations and not merely to the psychology
of attention, Our answer to this was to point to the facts and
to show how once the child has read the test often enough, once
.he has it sufficiently engraved upon his mind and difficulties
of attention no longer exist, the logical difficulty still
subsists of understanding how a little girl.-can be at the same
time fairer than a second and darker than a third. We are now,
moreover, in a position to give a still better answer to prove
the child's inability to deal with the logic of relations, and
that is the answer suggested by tests 11 and 12, or at least

by test 11 alone, This test is very simple from the point of
view of attention. To begin with, it must be played instead of
being spoken i.e. the child has the objects before his eyes as
he speaks. In the second place--and this is most important--
there is no need:during the whole of this test for the child to.
think of the three objects at once. He is asked six successive
questions, which he answers separately: "Is the pencil to the
left or to the right of the key? . . . etc.," At the same time
this test has the same logical structure as that about. the
" colour of the girl's hair,

Now the answers obtained were found to be -the exact equivalents
of those obtained by means of the Burt test. 1In the first place,
the Burt test is successful on the average between the years of
11 and 13, if the child is given time to think; and this age
corresponds with that of our tests 11 and 12. But the analogy
is most striking from the point of view of the mechanism of the
answers, In the case of the colours, the child's fallacy (in
logical parlance) consists in treating the relations, "fairer

_ than," etc., as judgments of membership (Edith is fair or dark,
' f
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‘Suzanne is fair, Lili is dark). Exactly the same thing happens
in the case of the right and left, The child asserts that the
coin is to the right and the pencil to the left, but these terms
are pot in any sense relational. ~Consequently in the case of

F’I the colours the child does not know what to do about Edith--

she is both fair and dark! Similarly in the present case the
-¢hild cannot understand how the key -(the middle object) ‘can be
~both to the left of the coin and t6 the right of the pencil,
He simply states it to be "in the middle!" 1If he is forced to
be more precise and is made to say whether the key is to the
left of the coin, he will also say that it is to the left of

- the pencil. If one begins with the pencil, and the child

- pronounces the key to be to the right of the pencil, he will
- .answe€r the question: "Is the key to the left or to the right

of the penny?" by saying that the key is also to the right,
.In -a word, the key is to the left or to the right in the absolute
" sense of the word, and cannot be both at the same time. Thus
. the analogy is complete between.Burt's test and our tests 11 and
12, - The evolution of the ideas of right and left is as complex
"as that of other relatlve notlons and obeys exactly the same
. 1aws,‘

- What conclusion can we draw from these facts? Do they admit of
the proposed explanation which consists in tracing the non-
relational character of childish ideas back to the ego-centricity
of thought? "It would seem that we can., There are three very
definite stages in this evolution of right and left. During
the first the child places himself at his own point of view,

~ during the second at the point of others, and during the third

- at a completely relational point of view in which account is
taken of objects in themselves. The.process is therefore pre-

L cisely that of the gradual socialization of thought--ego-

centrism, socialization, and finally complete objectivity,

- The curious thing is that the three stages are determined by
“.ages which happen to correspond. to.the ages of important changes
. in the child's social life, viz, 7-8, diminution of ego-centrism,
and 11-12, the.stage of rules and of thought which has become

sufficiently formal to reason from all given points of view.
Later on we shall show that these three stages also mark three.

-f;fphasesvin the development of reasoning properly so-called:.
. "transduction," primitive deduction, and completed eduction.

Even if these ages come to be modified by subsequent research,

. the order in which the stages follow on one another will remain
. the same, and this order of succession is the only important
consideration for-general psychology @928, pp. 109-113).

_ ThlS is not the place to’ examlne chlldren s ideas on the origin
" of countries, which is a completely different subject, but here



are a few examples of these conceptions, which show how far
removed from spatial relations is the interest of the child,

Schla (7;11) considers that "France belongs. to another man
[than SW1tzer1and] ~~And does Switzerland belong ‘to a man?
--No, yes, to the man who wanted to give us passports.'
Accordlng to Stu (7;8) a country is "a big flat surface,--
What is that?--A drawing.--Does it really exist?--In earth."
According to Fr8h (age 7) building contractors make countries
as the need for them arises, Pro (age 8) says that you recog-
nize countries by their railway stations "because it is written
in the stations." Similarly Cont (age 9), "It is marked [in
the stations].--And if you walk there?--It is on the roads,

it is marked up, there is a sign-post." :

In a word, just as in regard to his family the child made no
attempt to get cutside his own immediate point of view, so

here he posits as something absolute his purely nominal concep-
tion of what is meant by a country, He is then led by this
nominalistic realism to locate a country, not on a spatial plane

capable of sustaining the relations of part to whole, but on an

imaginary plane where things are thought of as absolute in them-
selves and without relations one to another, or at any rate

- without any beyond such vague and undifferentiated relations

as those of "property'" ("this going with that"),

In the case of country as in that of family, of brothers, and
of right and left, realism, due: to point of view, entails a

. complete lack of relativity, or what comes to the same thing,
a complete inability to handle the logic of relationms,

III, CONCLUSIONS

What conclusions about the child's capacity for reasoning can
we.draw from these facts? In the discussion on the ideas of
brother, of right and left, of family and country we were con-
cerned only with the schematism of judgment. The task that now
confronts us is the synthesis of all this material with the
materlal contained in Chapters I and II.

The chief conclusion of Chapter I was that the child, owing to
the difficulty he experienced (a difficulty due to ego- centrlsm)
.in ‘becoming aware of hlS own thought, reasoned only about
‘isolated or particular cases; generallzatlon and consequently
any sustained deduction do not come naturally to him, He
1'Juxtaposes successive judgments-instead of connecting  them, so
that there is a lack of internal necessity about his thought,
Even when the child comes to generalize and deduce with less
difficulty, formal deduction is still a closed book to him,

39



40

."because he cannot shake off hisxpersonal beliefs nor reason
-from assumptions suggested from the outside.

. Our subseqnent study of -the judgment of relation gave complete
.confirmation of these results by showing their universality
from a different angle.

'The ‘conclusion to which we ‘are finally led is this; The child
does not realize that certain ideas, even such as are obviously
relative for an adult are relations between at least two terms,
Thus he does not realize that a brother must necessarily be
the brother. of somebody, that an object must necessarily be-
part of ‘a whole, but thinks of all these notions as existing

~ in themselves, absolutely., Or again he defines a family, not
by -the relation of kinship which unites its members, but by the
space they occupy, by the immediate point of view from which
he sees them grouped around him in a house. It should be noted
that such behaviour is universal, and that the list of &xamples

might have been-added to indefinitely. We are indebted, for.
example, to the kindness of Mme Passello, a Geneva school-

mistress, for the knowledge of the fact that at the age of .7

_ the notions of "friend" and "enemy" are still devoid of

relativity.. An enemy is “a soldier," "someone who fights,"

"a horrid person " "someone who is horrid," '"someone who wants
to hurt you," ete, It is therefore not a person who is an
enemy “in relation to someone else, but an enemy in himself,
Similarly for a friend. '

We .discovered innumerable examples of the same kind with Mlle.
Hahnloser in connexion with the word "foreigner.'" At the age.
.when children can say that foreigners are people from another
country -(about 9~10), they. are still ignorant of the fact that
they are themselves foreigners for these people. All the more
reason therefore for their ignorance of the reciproc¢ity of
this relation when the term is reserved for people coming:
from another country but living in Geneva, Such examples
could be multiplied indefinitely (1928, pp. 129-131).,



" APPENDIX B
SOME TECHNICAL ASPECTS OF THE DATA

Every conceptually irrelevant test which attained statistical
 significance at the p = .05 level or better is reported in this section.
The supplementary sex analyses on the child éample are included.

'vReSults relevant tovthe'trend of Phase III are also reportéd,

Conceptﬁally Irrelevant'Significant Results

" Child Sample

Experiment I. Both a signifiéant AS main effect (F = 4.85;

[a
[ W
I

1/16; p < .025) and a significant Phase x TO interaction (F = 5.45;

df

1/16; p < .05) were obtained. The AS main effect indicated that
,,AS-Z'subjects>gave more dark‘jﬁdgments thaﬁldid AS-1 subjécts° The
Phasérx»TO interacfion indicated that whereas TO-1 subjects gave-ﬁore
- “dark judgments thén TO-2 éubjecté‘in Phase I,‘fhe reverse was true in
,;;Phase Ii, | | |

Experiment IV.: W A significant AS x Age_interadtion was obtained

(F =.6,40; df = 1/16; p < .025)., The interaction effect indicated that
whereas youngér subjects gave more tall judgments in AS-i than in AS-2,

the reverse was true for older subjects.
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Retardate Sample

EXperiment VI, A significant main Phase effect occurred

V(E =7.,52; 4f =A1/16; p < .025) iﬁdicating that more dark judgments
occurred in Phase I than in fhase II. A significant Phase x Group x
VSVinteraction was obtained (F = 7.52; df = 1/16; p < .025) indicating
that whereas the workeskills group contributed to the_phase effect only
ie the VS absent cendition, the pre-vocational group contribeted to it
-only'in the VS present condition,

ExperimentVII}' A.significent main'AS effect occurred (F = 6.15;

daf 1/24 p < .025) indicating that more rough judgments occurred in

AS-1 than in AS-2.

Experiment VIITI. A significant Phase x TO interaction was

obtained (F = 6.15; df = 1/16; p < ,025) indicating that whereas more
happy judgments occurred in Phase I than in Phase II for TO-1, fewer
- happy judgments occurred in Phase I than in Phase II for TO-2.

Experiment IX. A significant AS x TO x Group interaction was

found (F = 4.80; df = 1/16; p < ,05) indicating that the work skills
group gave more tall_judgmentsAthan theipre-vocationalAgroup in every -
AS and TO combiﬁatioﬁ.except AS-2, TO-2 where the trend was reversed,

Experiment X. A significant main Group effect was obtained

(E=5.73; df = 1/24; p < ,025) indicating that the work skills subjects
'gave more light judgments than the pre-vocetional subjects, A signifi-~
’cant AS x TO interactien (¥ = 4 59; df = 1/24 2 < ,05) indicated that
whereas TO-1 subJects gave more 11ght Judgments than TO-2 subJects in

AS- 1 the reverse was true in AS- 2
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Sex Analyses on the Child Sample

Supplementary analysgs of variance were performed for Experiments
I through'V using a 2(agej_x 2(sex) x 2(test ordér) x 2(anchor sequence)
x 2(phase) factorial design with 2 subjects per cell.v It should be
noted that it was necessary to pool across the VS Ereéent and absent
conditions in Experiﬁénts I, III, and IV in orderbto obtain 2 subjects
per cell for the analysis. This pfocedure may bevrightly criticized on
statistical grounds as an inappropriate means éf obtaining the requisite
number éf degrees of freedom, since VS was already examined as a
legitimate variable in the visual experiments. However, since there
were no VS manipulations in the non-visual experiments (i.e., Experiments
IT and V), there were a sufficient number of degrees of freedom to ask
legitimate questions about sex in those iﬁstanceé,l'Analyses are
- reported on all five experiments for the reader iﬁte:ested in sex
- effects merely as suggestive eyidencebthat sex wasvof'negligible im-
portance in the present research, The procedure followed was a conserva-
tive §ne, since spuriously significant results due tb alpha-slippage

were against the present hypotheses.

findings on Sex

The‘bnly significant test involving sex‘was a Phase x AS x Age
x Sex interaction in Experimeﬁt 4 (E‘= 5.44; df =.1/16; p < ,05)., There
- were no consistentvfrends towards significant sex effects across the
five experiments, and most of the E-ratios invoiving sex were near or

below 1.000. Scheffé tests indicated that the Phase X-Asbx Age 'x Sex
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interactién derived'frdm thé relativé'inaction of two groups. The
younger males in AS-2 changea judgments in the predicted direction on
the average, but the change was not significant (E > .10). The younger
males in AS-1 changed somewhat more in the predicted direction
(R < .025)., The childreﬁ in the reﬁaining AS x Age x Sexrcombination
evidenced still more dramatic judgmental shif#s across Phases I and II
in'the predicted directi§n~(all-2 s < ,00D), in essence, the relational
' judgmental'shifts observed in thé children seemed to occur indepen&ent

of sex.

‘Trénds in Phase TII

Analyses of variance were performed across all three phases for

A a11<experiments, chheffé tests were used to determine.if Phase III
judgments differed significantly fromrPhase I and Phase II judgments

for AS-1 and AS-2. Unless ;tated otherwise, Phase III judgments re-
gressed baék towards Phase 1 from Phase II judgments,- Probability levels
reported below are based on the Scheffé tests, and only significant

differences are reported, i.e., if an effect is not reported, it was not

significant,

Child Sample

Experiment I, There were significantly more dark jﬁdgments in

Phase ITI than in Phase I for AS-2 subjects (p < .001).. There were more
~actual dark judgments in Phase III than in Phase II for AS-2-although -
not significantly more, i.e,, Phase IIL judgments did not regress towards

Phase I, but differed from Phase I even more than did Phase II.
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Experiment II. In ASfi,'there were more rough judgments in

A-Phése I1T than either'Phases'I or II, but only the difference between
Phases iI_énd 11T WaS'éignificant (p < .025). 1In AS-2, there were
significantly more rough judgments in Phase III than Phase I (p < .025),

Experiment TIT. in AS-l, there were signifiéantly more sad

judgments in Phase III thaﬁ-in‘Phase IT (p < .005). 1In AS-2, there were’
‘more sad judgments in Phase III than in Phase I-(p < .001).

Experiment IV. 'InvAS¥1, there were significantly more short

judgménﬁs in Phase III than in Phase I (p < .001). Imn AS-2, there were
more tall judgments,in‘Phase III than in Phase I (p < .025) and fewer

tall judgments than in Phase II (p'< ,005).

Experimentﬂv, In AS-1, there were more heavy judgments iﬁ
.,Phase.III than in Phase I (p {”;001),. Phasé IIT did not regress back
towérds Ehése I, iée,, ;heré.éére more‘actua1 hea§y>judgments in Phase
IIILthan'in Phase II,'AIn:AS-Z, there»were:more:héavy judgments in

Phase III than in Phase II (p < .001).

Retardate Sample .

. Experiment VI;-AIh AS-1, there were more bright judgments in
Phase III than iﬁAPhase I (p < .005).

Experiment IX. = In AS-1, there were more short judgments in

" Phase III than in~Ph#§é“I’(Ri<-.005) and fewer shorfljudgmentsfthan in
vi_Phase»II’(Rb< ,05);;_ithS-2;‘thére were more tgll'judgments in Phase
~ III than in Phase I (p<.05) and fewer tall judgments than in Phase

II (p < .05).
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Experiment X. In AS-1, there were more heavy judgments in Phase

I1I than in Phase I (p < 01) and fewer than in Phase II (p < .05). Im
AS-Z there were ‘more heavy judgments in Phase III than in Phase II

(p < .05),



APPENDIX C
A SIMPLE EXERCISE IN LOGIC

' The four premises in the p;esgntvexeréise are derived from
Piaget (1928) and fhe_pfééent feseéfého _Thé interested reader should
consult the Results-Sectién,vAppendix A, énd/or Piaget (1928) to check
on theirtveracitya | . |

Pfemises:

1, If Piaget's theory:ébout yoﬁné children's thiﬁkiné is
correct, then young ¢hi1dreﬁ do not think relationally°

2. The statément_that young children do not think reiationallyg
islequivalent to.the’statement that young children make only
absolute judgﬁents5'  . |

3. 1If yéung children make only absolute judgmeﬁts, then,
experimentally, childfeﬁ woﬁid not judge stimuli relative
to just previoﬁéiy inﬁ¥ddﬁced contextual stimuli¢

A Experiméntaily;lchildreﬁ jngé;stimu1i ﬁelative t6 jﬁst

previously introduced contextual stimuli,

Solution:

Let T'= Piaget?s theory abOut‘childreﬁ's thinking is correct,

R = Young children think;relationally.'

A

- Children make only absolute judgments.
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E = Experimentally, children judge stimuli relative to

- just previously intfoduced contextual stimuli,

Given: -

: 1;_ T = ~R
2, MR+ A
3. A~ ~E

4, E

Formal Logical Operations:

5. (MR~ A) - (A~ ~R)
6., ~R— A
7., T=A

9, ~(~E) ?lf
10. ~T
Conclusion:- :b

(2, material équivalence)
(5, simplification)

(1,6, hypotheticél syllogism)

(7,3;'hypothetica1 syllogism)

(4, double negation)

(8,9, modus tollens)

Piaget's theory about children's thinking is not correct,
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