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. | L : Abstract _ s e T
o . N ¢ . * .

The present study tested a number of predlctxens l),cuncgrnxng the order of

-~

t

1 1

acquxsxtien,of ;egated t ral and spatial terms,dﬁﬁ the’ predxctxon that when

such terms are £ rét a 'red children ire unqbfe to apply them to more than

one refevence event/position, and 3) thegpred&ctlan that the ability to apply

* +

temporal’and sp tial-;erms to two :eferenee events/pcsitzons is correlated

. .“
and spatial rms in taskﬁﬁﬁfth l or 2 meference events/pos;tions and were
, e )
. . ‘; R i
adm;nlstered éeasuresgpf temporal drderxng and seriatxon. g Before and after

- [ fer
—- ot i . (

were found to be of'ahout equal dlfflculty and the terms expresszng simulta-

c“ . .
"nezty were a ulred.before the terms expreSang successlon. Some of the spatial
. N i :
e, - antonym paxrs shgwed,better comprehensxon of the marked ‘member of the palr

s & G €
4 kl R LE . [N

whlle otbers showed superior perfarmance on the unmarked member. The secondgt?

- . Fs :‘/ e e , /
: dxme?$§9nal term beside was not acquired later than most prlmary dimensiopal
i »
t%£m§: PredlCthR 2) was Suppcrted for temporal but not sgat;al-teru§é
. . ." é K . ‘ ‘ . ) ’ -
-

&P dic 1on } was upheld iny for the temporal censtruction showi the greatest

f-,-'

;élssonance between spoken order and’ meanlng




+ The Development of Relatianal Understandings

S . . -~ ‘ ’ h

of Temporal and Spatial Terms

.-

Ajpumber @f recent investigations of the%rgiatianship between semantic

-

A . - . S
development and concept, development have focused on the acquisition of

- - N N A)

temporal or spatial terms. Aside ‘from their value in understanding‘Semqntic-

\ _
development, thesec studies also provide one of the best sourCes of information

" about the development of time and space concepts in early chlldhood c;l!ent?

avatlable. The present study is intended to clarify three main issues raised .

by this research. The'first'main igsue concerns the interrelation of various .
. ‘\l . : . - ! ~ . o v

temporal terms or spatial terms during their acquisition and the rel&tedngSs . i’ .

»\\\yfék’ﬁerms of tHe two domains., Previous investigators have frequently posited
N . ' .

.

the existence of temporal and spétial semantic fields and assumed that their’

nature will be 1llum1nated by s;udylng the order of acqulsitlon of concep-
In the temporal domaxn two sets of predictlans were.

' [

¢

tually related terms,
tested.

-The first prediction derivds from E. Clark's (1971) semantic feature
theory of the acquisition of temporal terms. E. Clark hypothesizes that children
. R r % - -

-

‘learn the meanings of before and after by acquiring an ordered set of componeﬁ;s

of meaning. In ger analysis the -~ Prior component underlying the meaning of °
after is acqﬁired later than the + Prior‘camponent underlying the meaning,of
————— 4 . N

before. O0f 10 comprehension studies'with findings relevent to E. Clark's pre-

dicted order of acquisition of before and after, two indicate that before is £

———————r—— , ;
- L] .

an earlier'ashievement (E. Clark, 1971; Feagans, 1974, 3-year-olds only) while

[y

eight show a difference of less than 10% Corredt or that after is understood

edrlier {(Amidon, 1976; Amidon and Carey, 1972; Barrie-Blackley, 1973; Cok
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1978; French and Brown, 1977; Friedman and Seely, 1976;vJohnson, lQ?S;'Ritter:

“hk and Tuinman, 1975). These studies vary cgﬁsiderabiy in the age of Subjects,
. AI‘ . . o . ‘ B . - 3 ] o
task, syntactic construction, and 1ikelih9od_cf the event sequence, and each
. . N ) : ‘ ’ ' ) .-,a.r
P of these dimensions has been shown in one or more of the studies to be a _3 ~

signf%icantfsource of variance. Fo“example,'in a recent paper Coker (1978)
showed that the disparity in résults in many of the studies can bg;;ttributed ‘*5

to‘?ariation in the syntactic form of the command and to apparent.interpretiva

;. strategieﬁ‘uéed by the;chiléxen. Ip'Coker‘sjstudy whén‘a'prepogitienal cons |
struction wASIQSedrihstg&d of the qual subordinate élguse,conséructiaﬂ. the

suﬁefiorigyiégnbefore disappeargd. Héwever. COKer'S étg?y,%ﬁ a ;inﬁfed testp-

of Cléyx{shypothesiéj‘;ihce Coker's ydungess'subjgcts:were Sisear—dlds and“

E. £lark (1971) suggested that the semantic features of before and after were

¢
/

N~ * //Q;quired between about Qﬁ.énd 4k yeérs; ‘In aﬁqfhervsﬁhdy 3-, 41, ;nélﬁ-Yedr—
T/ olds were testea_cn two tasks in whiéb Eéfore and after wefelembedded in-sen— B
. - | : [

fv"”teneeS'whosé snrgace structure was sim?lar fol Coﬁérks p#epgsitiomai‘sentehcés.

. lFriedman and Seely (l§56) founq.no éiféerence beﬁweeﬁ the‘cdmprehensidﬁ of s

4 .

after should have been re difficult due to the order of insertion sirategy
—_— X ‘ ‘ - LI

;#{f ' before and after at\g\i::rs or at all ages combined, even though in their tasks .

(Clark, 1970). Even the 3-year-olds showed comprehension significantly above
. ' { N
f . \ \ . e 8
chance levels for before. and after with these relatively simple tasks and
] — L :

éommands. Since the finding of '"no difference" between before and after is a

negative one, it is 'important to replicate. In this study we tested'compre-
hension of before and after using a task similar to one of Friedman and Seely's
) . ~ * )

> and using the same syntactic form, "John jumps in Mary." It should be

noted that’ in this task, as in Friedman and Seely's, memory demands aré less
than in many of the other previous qtudieé, since the ordered eyomts differ

2 ’ . . v
N . : ,

e
- »



4

alsd Levin 1977; L

o ' . 4
. .Y

*

'in actor but not in the particular actiod® ‘In light of the task and command

simpliciiy'éf'thé‘present stud§ andsthe young ages of the sﬁbjects, the

»

results, like those of Friedman and Seeley; should be a.reiétively sensitive

-
-

test of .the predictéd'orq?r of acquisition of before awd after.
A second issue concerns the acquisition of temporal terms expressing the’
succession or simgltaﬁéiﬁy of two events. Piaget's work (1969) indicates
. - ) ' . .

that both succéSsion and simultaneity are unstable concepts before age 8 or

«

9 years when‘temPQSil cues in a demonstration conflict with spatial cugs (see .

in, Israeli and Darom, 1978; and Siegler.and Richaxds,

1979), but his theory'does not predict which of the two concepis is more
primitive. However, E. Clark (1970) and Keller-Cohen (Note 1)-do suggest that

the céncepts are sequentiélly acquired but advarnice oppdsite hypotheses. ‘it

Clark (1970) claims, "The semantic properties of the subordinate conjuqctiong

e

used in these constructipﬁs pbint‘tu a general development of thg‘conceptaef
time, going from a recoghition of the simultaneity of two events to.the per-
. Lo 4 i . ' P ‘
ception of an ordering relation between two events (p. 283)." This presumed

.. ‘ ) ‘ -
order of acquisition is applied to semantic development ingher feature analysis

-

Bf the terms when, before and after (E. Clark, 18971)}. When is séid to be un-

marked far the feature "simultaneous" whereas before and aftér are both marked-

13

r this feature. Onféhe other hand, Keller-Cohen (Note 1) advances the hypoth-
. | .

‘esis that "sequence (preced@b) simuldaneity in, language échisition due to

cognitive constraints on the child (p. 3).? Of six studies bearing on' these
. e ‘ .o i
hypotheses, two show terms‘expressingﬁsequence better comprehended (Feagans,

N *

1974; Xeller-Cohen, Note 1), two show terms expressing simultaneit§ better
‘ ST TS T T ,

comprehended (Amidon, 1976; Ginsberg and Abrahamson, Note 2), and two show no
) . ‘
difﬁerenée (Friedman and Seely, 1976; Kayra-Stuart, Note 3}). These studies vary
. x | ‘ . . ' ,
L 8 : // ' . ) ¢ o
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-

in the age of subjects, the tasks, and the particular terms. Furthermore,
‘ ' ‘ - - . .
in the analysis of succession-simultaneity differences in several of the

studies, tgg-author collapses across partitular terms for succession or
: C T C : [y o ‘ T __— ,
. Simultaneity: 1In the present study we attempted to test the developmemtal
+ \_. . - -
/ ) ' ‘ . R . .
order, again usfhg‘simpler commands and tasks® than have bken used in most of

-
~

the previous studies on the assumption that this would lead to a more sensitive
. ' : , *

1

S

test of the hypotheses.. L ]
. In the spa;ial damain, @? Clark €1973) proposed an analysis of space
. - . . 4 N r“ ‘ ' t" - r LA
) perceptian and space lénguig which led to a number of,develapﬁental‘predic-

tions., Two-of these predictions are relevant to the present study. First;-

= -

he claims that antonym pairs {(e.g., ahead-behind) are conceptually- asymmetric®

in that one member can be defined as a natural "positive" and the other a
. : - 3 .

‘ . - . ‘
o natural “negative'! . H. Clark predicts that positive terms will be acquired
- gy v ‘ ) . 3
prior to their negative antonyms. The determination of the positive mgmber

1. . - R oM e P S ) ‘ ) -

depends upon a detailed analysis of the logical properties of/ space, but in

éach of.the‘following'pairs to be tested the former term is designated positive:
t : T

before-after, ahemigf-behind,above-belaw. Second, he suggests that . certain

. €
. B Y

terms (e.g., beside) refer to a "secondary dimension" which must be defined

with respect to a "primary dimension",'such as above-below or front-back.
H. Clark predicts that terms referring to éacahdary dimensions wild be acquired

-

after terms referring to primary dimensions. Previous studies of spaéial

v - , ’
X relational terms have failed to support the predicted order of acquisition

. 6f antonym pairs (Friedman and Seely, 1976; Kuczaj and Maratsos, 1975), but

Kucazj and Maratsos"finding that side was uniderstood at later ages than front

* or back supports H. Clark's (1973) second prédiction. The present study tests

each of these predictions and includes the t#&rms above and below which were

L)

not tested in the.other two studies.’,
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6
. A final predictionsccncerhing sets of spatial and temporal term§ is made

by H. Clark 21973). He assumes that temporal conceptions are based on spatial

b

ccnceptions‘end concludes that "...spatial expressxcns shauld appear before

‘fime expressions and zn particular, each term that can be used both apatially

.

- and temporally should be acquired jin its spltxgl sense first (1973f.p. 57)-"

While.there is support from the production studies cited by H.ltlarﬁ that chilg-
; . - ~ L :
© ren use locative terns earlier than'they use temporal terms, there is no relieble

de

. evxqence supportlng hlefclaim that temporal conceptions are based on, spatial

. h N
A
{w; 1 A

conceptions. Ccmprehenslon studzes of t w:th joint spatial and temporal
reference have shown that many of the terms appear to'be ncquxred first in
their tempcral sense, Frledman and Seely (1976) tested several terms described

by H. Clark (1973) as temporal terms derxved from a spatial metaphor They found

]
'

A
that before and after are better comprehended 'in thezr temporal senses while A
- ‘ .
' behind was better understood in its spatial sense. Two other terms, first and

R '

last, were i}eo better understoodfiﬁ temporal tasks. Feaganst(1974) also

showed that before was better comprehended temporally at three QéSrs‘but
found no difference between the spatial and temporal senses of after. ' The

/

present study provides an additional opportunity to test Clark's prediction.

L . : _ *
. . The second main issue arises from the observation thet'§bung children

. : ‘¢ ' . .-

often produce responses to spatial and temporal relationai terms which, while

: . L
appearing gprrect, actually suggest a more limited understanding of the terms

than is trye for adultSL In the case of temporal terms, Coker (1978) “notéd

)

that in one task her subjects responded to 10% of the sentences calling for

-

two.actions by performing only a single action. Friedmen and Seely (1978}
- ~ ’

Obsakved simflar behavior in their study,' though this was not reported. For ;T

[

. example, their subjects often re5poﬁded to sentences such as "John gets up.

y




I
- -«

before Mary" by making only John gét up, These responses may indicate ‘that

'tge relational nature of the terms is less“salient for young children than

t

‘ -r . N . N
for adults. It may be that earl}ly meanings of terms like before or after

‘connote an absolute temporal position, such as “first and only" or "end of

r

the‘seqﬁence".v One way to test for relational understandings of temporal

‘terms is to'use more than one reference event. Coker {1978) used a proced

in tWwo of her tasks in which children responded to questions including the
S L : . w :
terms before or after by .making judgments about a memorized three event 5‘

<

sequence. All six possible relations-wexe tested. TDver 60% of the 5%-yeax-
» X ¥ 3 . - . R
olds made at least one error with one or the other prepositional sentence can-

struction. A comparison of thé perfcrmance'of Coker's SE-yeer-clds with that

-~

of Friedman and Seely s (1975) S-year-olds  on a different task with a single '

~
!

reference eveqt suggests that before and after are responded to scunwhat more
" L]
accurately when «children relate one event to anothér than when they judge

relationehips in a three event sequence. A more direct comparison can be

made in the present study between term comprehension for two and three event

L

. . »
sequences, since comparable tasks and the same children will be used.

L}
»

Several studies suggest that the early comprehension of spatial terms may

* . .
&

also fail to reflect the relational nature of the understranding of older

‘ - N Al
_children'ané\adults.. For example, Kuczaj and Maratsos (1975) t7und that
children between 2% and 4 years could péint’to the fronts and backs of varieus

rl
fronted objects ¥t an earlier age th@n they cculd place a standard in front of

b

-
. or inrbegkAof the-objeéts. It is possible that even the children who succeed,

L N

on the standard placement task are simply extendxng their understanding of

.Anherent frcnts and backs to lnclude contiguous space. WLndmLIler (1975) pro-
posed a similar interpretation, using Piaget and Inhelder's (1956) distinction

.
3
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between topological and projective space, to account for certain of her find-
, o | L : as
ings. In addition, a‘'number of studies (Elkind, 1961; Laurendeau and Pinargd,
. Cos SN < .

1970; Piaget, 1928) of' the comprehénsion of the texrms left and righﬁ have

shown that the ability to apply these terms to the rélatlve pQSLt;on gﬁ three
cbgects is a later achlevement than the ability q‘ the child to 1dent1fy his
xnherent left and rlght or Ehose of another~pﬁrson fac1ng the child. In the

present study we will attempt to dlstxnguish ret;t;oﬁal from positxonal under-

standings of the terms before, after, abovs and’'below by contrastzng‘perfprm-*

. ance' on a task with 1 reference pgsiticn with performance on a task with 2

\ ‘ ..

reference positions. ' ) | o g

.
t

The third main issue concerns the relationship between tﬁe*undecstanding
of temporal and spatial terms.and the development of space and time concepts.

!

Several researchers have reported positive relationsﬁgps between performance
.on' time or space 1énguage tasks and tests of concepts in the same domain (Weil,

- T ‘ R - . S g - . .
1970, cited in Beilin, 1975; Windmiller, 1976) or general cognitive development
‘ ' i A .

(Ferreiro and Sinclair, 1971). 1In this study we assumed that the abilities

’ “ / . .

.o . : . o
contributing to a relational understanding of temporal and gpatial terms suéh
as befbre and after in the case Of 3 events/objects are akin to those of non-
linguistic tasks that require the child to gelate the time of an event to

T

. ) . : A
earlier or later ones or the length of a stick to.larger or smaller ones.

-

For this reason each child was administered tests of seriation and temporal

orderindﬁin addition to the tests of spatial and temporal relatioﬁal'%erws.

-
* -

,Method _ .

*

Suhjebts . )

Two groups of subjects were tested: (1) 13 3-year-olds ranging from

. 3-5 to 4-2 with a mean age of 3-9,-and (2) 12 S5-year-olds ranging from 4-10
- /A

©

- ’ 0

:\) ) ; r / ‘

~e -
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) . . ../r
. . .
,

]
to 5-10 with a méan age of 5-6. The younger group had 7 females and 6 wales,
and the alder group had equal numbers of ;ach sex. The subjects Hegigrgcruitcd'

-

from 2 private nUrsery échools and a public day care cepter. Only'children

& . ‘ -
~ whose parents gave consent were included. ' Three 3-year-olds refused to
N . 2 L . K \'. r . .‘ L
participate. : i v
. ) ‘ . , _ '
Procedure L o . . . -

.
. . -

Children were tested individualiy by 2 expe:iﬁentefs, oneng wham‘adﬁin-

« .

'_istered the procedure while the other scored responses. After learning the

.

. names of 3 dolls, Snocpy, Linus and Lucy, childrsn were invited to play scme

games. The‘testing procedure consisted of 4 language tasks (2 temporal and
‘ e o N . - .
2 spatial) and 2 cognition tasks. On each of two days children were tested -

- * L.
-

"on one temporal lénguage téék, one spatial language task and one cognition

. A | :
task. Given these restrictions, tasks were randomly assigned to s%ssians

and ordered within sessions. Occasionally, the procedure was distributed .

. e
- -
-~

over mor€ thari 2 sessions when children seemed tg lose interest.

-

. W — g S G S S S g S S e Y

Insert Figure 1 about here o .

»
-
b - —— o ———— - — = - - *
T 7

s

*

A plexiglas apparatus (see Figure 1) was used for both spatial tasks,

L

2 doll (S2) and 3 doll (S3). Each.of 5 levels consisted of an array of
circular slots into which the doll bases fit. 1In S2 a single réference

doll, Lucy, was positioned in the center slot of level 2. On trials in

which the test word implied a response on the horizontal plane, Lucy faced

toward the child's right.or left, On trials in which a vertical axis‘reéponse

‘was correct, Lucy facéd the child. The differential orientation of the

reference doll-mayJhavefinadiertently héléed children distinguish vertical



#

- 0L

from horlzontal items, but there is no ebv;eus reason whygcne set or the

other would have been made easxer/bx thls cue. Before testing beqan the

experimenter sﬁéwed most bf the possxble placeménts ef the Snoopy doll and
" encouraged the child to show others. Durlng €he test trlals subjects mani-

pulated the Snoopy doll, placing'it‘in‘response to each test*eaptence: The
i . [ ) . .

_form of each S2 sentence was, "Snoopy is Lucy." The terms tested were 1

s . L —

befere, after, ahead of, behxnd beszde, tggether with, above and below.

*

Each term.was tested twice. The flrbt occurrence ‘of each term was randemly 4i§§"

placed in the first half df the set and the second occurrence in the second

.

half of the set. :Each test item was scored as correct or incorrect, and for
(seach‘errox the placement of the Snpopy doll was recorded. If a subject failed

-, all the items in the first half of the set, the second half was delsted, and’

}

‘ Y : ,
“the deleted items were scored incorrect. : .

In §3 both Linus and Lucy were used as stationary'reference dolls. On

horlzontal-correct trials the reference dolls were placed along the left-~ right

" -

axis of level 2 in thevz slots adjacent to theucenter slot, and both faced to .

the left or—right of the child. Thus, the horizontal planar;respensesfinclﬁded

before, aﬁteriend between both dolls and beside the center slot. anhoriéontal

planar responses were also possibple. On vertical-correct trials Linus and

.

Lucy were placed in the center slots of level 2 and level 4 facing the c¢hild.

If a correct interpretation of a sentence required either Linus or Lucy to be

1

- 'placed ahead_of or above the other, the reference dolls were arranqed accordingly.

‘Test sentences were” of the form, "Snoopy is Linus/Lucy and

_——e
SRR
¢ «

Linus/Lucy (other doll)," for the cc@blnatlans before befbre (befbef),,after )

‘ "
‘after (aftaft), b%fore after (befaft)., above above. (abvabv), below below Ybelbel)

:
and below aboves(belabv). Fokr the terms bé%ween {with vertical Drlentatlgn of

\

-

3

-
‘-
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- .~*/‘.' ‘ ‘ ] b - ‘w’
Lo the reference dolls, betver) and betwecn (with horizcntal crucntatxcn cf the. - .
P ¢’ - !
. h — N ‘
S reference dclls, EEE r) sentenCee were, of the forﬁ, “Snocpy.is . g
-~ . lé : - - .
‘.
o Linus’ end Lucy (or Lucy and:L;nus) "o Ench ccnhineticn was tested thce with 7

: thevorder of mentlon of the reference dalls reverlod Posciblc vertxcel and.

[}

horrzontal responses were modeled or elzcxted pr;or te tcsting, andJscerrng

/-:1 ‘ : .‘\“ ! q ) , . b . R [ . T .
< was'similar to that of the S2ltask. . ' . - ' y L

. . N o‘, * . N 1Y

. - The 2 event temporal task (T2) and the 3 event tenporai task (TS) qsed

2 uncovered square plestxc food containers, one of which wae inuerted; tdh‘

~y

-

suggest a swxmmlng pool and diving- deck. In T2 cnly Snecpy and Lucy were

‘placed ‘on the deck. 1In T3 all 3 dells were used. Before each task the experi-

-
’ . .

RS menter demonstrated the possible sequences in which the dolls could jup in the

swimming pool and both or' all of the dells jumping in simultaneously. For T2, -
. sentences were of the form, "Snoopy jumps in __ ' Lucy," and the test
o , terms were: befdre, after, together with and at the same time gg.‘ Each term

R Y o ® ' ‘ : ’ ) N
. was tested 3 times (in order to make the assumed prohabiliéy of being correct
. ’ ' " ‘y_ " ‘

. on all trials for a term by chance responding comparable“to that of the other -
, . ‘

¥

o tasks) . , ' P
’ ' : * ‘ . )

T3 sentences were of the form} "Snoopy jumps in B _Linus/Lucy and

L Lrnus/Lucy (cther doll) ," for the ccmprnatxons‘ before bercre

hl L
. -

(befbef), after efter (afteft), before after (befaft) and aften before (aftbef)

For the terms tcgether-wlth sentences took the form "Snoopy jumps in - S

Linusfend Lucy (or Lucy and Linus)." The lattex sentences differed syntactically

from the fbrmer set but seemed more natural. Each terﬁ or combination was preé:,
'sented twlce with the créer of mention cf“the referenceﬁgplls reversed

LS

. ! ﬂ
Responses on T2 .and T3 were scored as correct or. 1ncorrect and the nature of

* the errotrs ﬁes recorded. For each of the spatial ard temporal taskS»individual‘

subject s correctness scores on each term could he treated as pfbpcrtlon correct

g *K&b,

\)‘ . ) L'y . - ‘ . ; . . I8
ERi(: _— .QF o ‘ ' i:}
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\lor diéhoto&izeg.inté'gh; ca€egor}e§:.lccnsis;ently coyrect or at least one

efr;r.r_Thg assumed probability pf cansiétentlyaéérregé é?rfcfmanég for_eéch'
term by chance alon; could be derived from the.ﬁumbeg‘éﬁ $ossibie §l§§rpative
'feépénées and the numper §f‘repetition;, This. was coqéuted té be p < .05 for

-each térm in each task ' ‘ - . / . /

. _- ! . / .
¥ Ay : . . // o/

The cognition tasks con51sted of 1 test of. serxatxon and 1 test of tem—/

4

poral ordering. The seriatidn task is derived from Elkind's (1964) modifi-
-

cation of Inhelder and Plaget s procedure and is descrxbed in Frledman (1977) ¥ -

The ser;atlon score . (Ser!év) ranged fron 0 to 6 dependlng on thg child‘ o
. ’,- ! . Ny ]
ablllty to reconstrqct a modeled ordering by lenqth of 14 wooden stxcks. The \ _ -

temporal ordering task was Friedman' S (1977) daily activities tgst (DA). DA)\ )
A
1 g * ‘ 4 '

score ranged from 0 to 3 dependlng on the child's success in orderlng cards

s
\

depicting familiar daily activities (waking 0p, eating breakfast, working at
school, pléying.outside;‘eating dinner ‘and sleeping at night). One point ,7
was awarded for & correct ordering of 4 ca}ds,‘2 for this plus subsequent ,

: - . . ¢« L
corréct insertion of an-additicnal card and 3 for a correct initial, ordering - °

-
=

_%?d the corréct insertion of both additional cards. . o o -

: ) : c . - . : . L ) . ' /v"
. ’ C S _ Results “ | | T s Lo
* The cdmprehension of most ;érms imﬁroved wigh aéé, asxéhowg byggignifi—
" éant Coirelatlons g;tween age in ?onths and prcpcrticn aerrect Theffollowing
.terms failed to show a 51gnificant correlatxﬁn with age, Pearson r's < 34;
’

p's > .05: ‘5pat1d1~tcg¢ther above, belabv and temporal-T2. tagether, same , £ime, ~
) . ~ » . f-

' befbef and. befaft i : L .

.

i

______ } N ,
| . o Insert Table about here . : ) ‘
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. ) : Acquisition of Related Terms ‘ S ¢ ;o v
. j = 3 T . . . . . . ( " r\ -
\ Specific predictions about [the/ order of acquisitioh of fgelated terms were! . « |
» ¢ . . ‘ A ) v, . -~ ‘ v’ .o . 1 € - ? ‘ N
s . tested by performing repeated mea ures_gftestjfon?the‘pro rtion correct scores. ™ .
] o y . h ) / - ) ,’/“ ___) _\ - e
Mean proportion correct as a f Z;:t:ion of age is sh for each task in Table 2.
' ] Lo . . ) % » . : . . <,
4 i . . '
In the temporal domain, E. Clagk (1871) suggestéd - that before is understood
_ ] ; ; ; | T
) R S S PRSI, § ¢
< - ’ ‘ € . " /' -
) b o Insert Table 2 about here ‘ ",
. . . ' . I "

' . prior to after and that the %atter woul?\initially be misinterpreted to mean
| _ . n . . s . 1
the former. Neither prediction was supported in the present study. The two

: ¢ . I/i / . . . R -
r terms had nearly idi?tical overall meagna. The slightly highér mean of before

for the _3—ygar-olas/jdid not differ signifjcantly from :hag' of after. In.
- . ‘ ) “’: ® ' - ‘ »
addition, the erur data shows that'"befpre" responses to the term after were
-t : . o SRR : T
. N i . .
even less frequent.than "after/' responses tcvhéﬁgre;(ll out of 23 errors for

. ' . . . . .

Eal

o Y S - . ..
te . the former vs. 15 opt of 24 errors for the latter). ':A serond set of compariw

g song of the T2 terms suggests thdt the terms for simultaneity are better under- -
- e 3 O . . e . 1% oo ‘ . . -
stood than those for succession--and that the latter are of 'about equal difficulty. .

LY N

only 2 significant differences were foun3: f£ogether with is better understood
than before and aftex with the dge groups combined,'gjs.{;4) > 2.42, p's

A - -

'< .03, Terms.expressing simultaneity dre not easier simply Eiii3§afpﬁffo:ping

v the actions atrthe same time is a general default response to noncomprehensiorm,
. . since simultaneity responsesyconstituted only 30% of the errors for the terms.

‘before and after verSus 56% antonym responses. ¥
- = pmllk il ) >
\ d St ( | - ‘

.
.
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. A In the spatial domain, H. Clark (1973) predicted the acquisition of
\

before, ahead of f and abovg before therr antonyms and the acqulsition pf thxss

}

whole set before the term beside. None of these predlctlons was supported

I

rd

‘First, after was'sllghtly better understood than befdre oqerall though thts

» . .

dlfferance was not rellable.' Behind was s;gnlflcantly better understocd than
e , ¢ A i o
ahead of, t (24) = 3.36, p < Ol Above was better comprehended than,bgacw,
—T.— . ” " ﬁ ff I
bdt thisfdifference was not signiﬁicant.- Even the slight superloritg%qf above

. ) . y.# [i
A

may be attributable to a tendency of chrldren who don t understand a texm to

rs_.[ -; ,vx‘

produce an “above" response.- Thrrty-seven percent of the errors forfthe terms

" . !‘.
Y

before and after consxsted of puttlng the Snoopy ‘doll above Lucy'>*5uch non-

i
linguistic response s trategles have been fouid in other studxes n&d are dis~
: © ( i
. SRR &

' J
cussed by E. Clark (1933, 1974, 1975). s cond, comprehension dﬁﬁﬁeside was
- = ;

P

&

not the latest achievement of the set., Beside only " dxffered significantly
LA <

't'-t

from 3 S2 terms: It was more poorly understood than beh;nd g (23) - 3. 10 rfa

.

p < .01, but was better understood than bofore and after,,t s (24) > 2. 30,)

p's < .04. ) oo *L’"
u . . ] - . . : )

“Q
1 H. Clark (1973) predleted that terms which could be used both spatially.

{
and temporally-would ‘first be understood in thelr spat1a1 sense, and that |

S i

comprehen51on of temporal terms in general would emerge }ater ‘than that of

"l< ?‘ 1
-~ .

spatial terms There was no support for ertber predictrdn Table 3.shows a

comparxson of terms or comblnatlons whlch can -be. used both temporally and

spatially.  Of the 5 coﬁparisons.showing'signifi;ant differences 4 displayedl

temporal priority and 1 spatial priority. An examinationnofts2 and T2 terms

e a

: . ‘ .
Y I - t o Al
P . - - 46.
.

N
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¥

tempora_’set whey/es others are moge poorlg understood There is some risk

M /

' e¢ sxnoe the tasks are not pure measures of temporal and spatial oonpet-
. \ )
nce. JHoWever, it is reassuring that perfornanoe levels for the best under-

' Effect of Hultlg;e Reference Events or Objocts o S - 2‘ \Xftw\\;

We founﬁ support for the prediction that temporal term: would be more

difficult to apply to 3 event’ tasks than to 2 event tesks. Seyeral compari~

LN 3

sons between T2 terms and T3 comblnatzons (Table 2) were performed Fxrst,

" )
proportlon correct scores for 1ndrv1§uel subjects were pooled for the T2

2

terme before and after and divxded by 2 'and oompared to mean scores for the
4 T3 combrnatrons dxvided by 4. The former index showed higher levels of
comprehenSLon than the latter, E (24) = 4,14, E.< .01. The T2 terms expressing

simultaneity were not.signlflcant&y drfferent from together‘with in T3, and

alk 3 d similar means{¢ A comparison of individual T2 Lterms with correspondinq

T3 combinations showed that\aftaft was more poorlf‘understood than after,

Ny .
- .« N *

t (24) = 2.16, E”< .05, whereas before' and befbef hdd identical overall means.
. — ‘ ‘ ,
However, there is some reason to suspect that the befbef scores overestimated

the competence of some children, since\S?\,of the errors on aftaft, oefeft

and aftbef consisted of making the Snoo§y~doll jump in before the 2 refefehce

| dolls.f This response should account for less than 178 of these errors if

. .

respondlng were due to random ordering. Suchﬁresponding may represent a kind

- of "order of‘ment}on" strategy (E. Clark, 1970,i1971)‘dn'thet Snoopy was always'

. Ry

Ly

L
£ . * . . /
L .

,‘/ stood term in eaoh task are comparable {Tablcs 1 and 2).

v



with their order of mention

® .
‘o

méhtioned first. Aftbef and befaft appeared tg be 'the most difficult terms
—— —— 7 o | B

. o 16

=
‘ -

. of either the temporal or spatial seEs:“Tﬁgg were significantly more poorly

-uﬁderstcoa tﬁaﬁ befbef aftaft and the'sziuecession tafns; Tabie 2 ghows

L
that at B\Xeafs understanding af\aftbef and befaft is very poor, and af 5

¥

‘ only for aftbef, which- dlffers from befaft

years _gorrect performance is comm_

in the fact that the order in w  ¢h the refgfence dclls act is concordant

." v

14 ;he.instruction. The difference at 5 yearsA

between aftbef and bgfaft 'S{significant, t (11) = 3,53, p < .01.
The effect of two refefence objects on the comprehension of spatial ’

tagms was less clear. A,cezparison of terms in 52 with related combinations °
‘ ‘ - . : . ? :

"in 83 indicates that double reference is maore difficult for some spatial.

L]

terms but_not for others. Two of a possible™ cempagisons showed significant

j QEEferences. Afteg’is better understood thag aftaft, t (23) = 2.85; 2_<'.Ol,

and above is Hetter comprehended than abvabv, £ (23) = 2.89;‘E”< .01. Below
#nd belbel approadged e significaht level, tz(23f\= 2.00, p < ;06,‘whe:eas

before and befbef have nearly identxcal means. Of the ahtdnym coubinatiqné,

aftbef actually appeared to be easxer than befere, after, befbef ‘and aftaft,

-

though only the last difference is significant, t (23) = 2.70, p < .02,

Howevef, the syperiority of aftbef may;be dua to yet anothértinstance of a

-

response bias of subjects who do not understand a sentence~ 41% of the'errers

. for befbef and aftaft consisted of placxng Snoopy between the other dolls.
St

The other. antonym cembinatlon, belabv, appeared sllqhtly more diffxcult than

* below and somewhat more difficult than above, but neither difference was

found to be reliable. Belabv appears easier than abVabv or belbel at 3 years
and harder at 5 years, but none pof these differenees~is statistically sig- ..

nificant. Again, a response bias may have ledkéo overestimation of this

i



Relatlonship to Indices of Concept Development - 1

* . ) . . - ’ .l . l? R ] |

35% of the errors ‘for the cembxnetxens ahvabv and belbel.\

. .
‘\
terms 1n 83 betver and bethcr, were not related to»speciffe h

¢

theses. Betver was sxgnlflcantly better comprehended than befhef aftaft

.

and belbel, and bethor was responded to more accurately than aftaft How ver,

( " * .

each of these differences may berconfounded by -the apparent: response biéses

previously mentioned, that favor placlng Snoopy between the reference dolls.

~ et
)n .
-

Both Serley, Pearson 5_&23) = 68 p< 01 and DA, I (23) = ;53, R’

- a : \

- < ,01, are correlatea with age. At 3 years 85% of sub;ects failed to order

-

RO

at least 4 ltems 1n exther task, whereas at 5 years 75% mat this criterlon

en Serlev and 58% met it en DA. Serlev and DA are correlated without, r (23) =
A N

.67,’E_< .01, and with, partial r_(22) = .50, p < .01, age contralled,'rep-

licaeing Friedmeh's (1577) ﬁlndlng with 4- to 10- year—olds.

Many terms were fairly well understood at 3 years at which age few
children could seriate or order the cards in the DA task. The order of
acquisition of the linguistic and cogritive meaSuree eouia pe statisﬁically
tested b§‘diehotomiziné Scrlev and DA (plus or mines correct ordering of at
,geast 4 1temb) and term comprehension scores (plus or minus perfect per form-
ance) aﬁd examining Cross tahulatzons of the cognltive lnd;ees with each term.
If' more subjects sueceeded enrone’index and failed on the‘other ;hanvthe
“reveree,'then the former Qould be a prior’echieveﬁent. Binogial tests were
performed,on t@e‘off diagonal cells with alpha = .05, two teiled, as the sig-
nifieehce level. The foIlowgng terms preceded Serlev by these criteria: 852

behind, T2 together with, T2 same tifie, T3 together with and one term, T3 befaft,

~

follpwed it. Nine terms preceded DA: - S2 éi,ead, S2 behind, S2 beside, S2 above,

¢

TR
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s3 begberﬂ_Tz before, T2 together with, T2 same time and T3 together with.

- T3 befaft was a later achievement "than DA. \3 ) oL "

£

; . 3 ) b, ’ o
. - With the exception of- betver and the temporal simultaneity, items, none

X N
\ < 3\

rHowever, while many ef the double reference items éhow~ccnsidergble progress

- between 3'856'5 yedrs when Serlev and DA are improving markedly, there is
little evidence.fqr specific'co:relations between the cognitive jndices and

the comprehension items. Most of the total set of 25iterns‘and'cbmbinaticns

o

wereosigﬁificantly7cor;élqted wigh D§ and/orx Serlév-(BO'out_of'SO possib;ef,

but only 2 suéh felationships reﬁained’at significant levels when the cosmon

variance attributable to age Was‘;artialled out, 52 befgfe, partiél 5_(#2)'.
.50, p < .01, and 13 befaft, partial x (22) = .40, p-< .03, were significantly

related.to DA with age c;htrolled (and With age ;ﬁd‘S?rlev cantrélléd). In

the 5—§ear;olé gr;up T3 béféft was significantly cofrelated_ﬁith.nﬁ, Pgax30§_'
) r (23) ; .57, E_<'.03. ‘These data.give-little‘suppcrt to the prgdictederela-
tionships betﬁeen §3 items aﬁd seriation and between T3 items and témppral
érdering performance. Oh}y one item, T3 héfaft, showed'car;elations consist-

+

ent with the prediction. . .
. P ,\ \
s : _ I Disgﬁssien
Several prédic;icns‘were‘tested.conﬁérning the_relafieﬁnbétweenAin@iQi« ‘
dgéiitemporal and spaéial‘te;ms.dﬁriné their acquisition. The pattern of ~
-reﬁults for E?e temporal terms does not support either E. clark's (19?1)
semantic‘feature anaiysis of éempbral terms ox ﬁaller—Coﬁen'; (No;é l); s

hypothesis that the concept of succession is acquﬁfed prior to the concept

' f/ .of\simgltaneity. E. Clark's model :Sbgpnsistent with thg;finding that terms

.

o 4 ' Al . . - . . "
: ] . . ' . e
\ ‘ ’
3 ) .
‘e ; .
- 20 |

. of the lﬁstanceipof.terms preceding the cognitive measures are double reference.

-
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- ' .for simultanexty are bettgr understood than those for succession but cannot
' “ .

accbunt for the apparent concurrent acquiaitian of before and after or the .
\
, \ failure to shqw;more "before" 1nterpretat;ans.for,after t?an'tye reverse,f__
< « " Since the cénclusion that-before'and'after afngtoncur;ent atquisitions‘1?
- > . : : i . . ) ) .
_ baged in part on a "no diffareﬂte" finding, and neggtiée-findings of this soxt

e

. have unknown rellablllty, it is desirable to find confidence lxm;ts for the -
. -
‘ m»-ALfference in comprehensicn scores._ In’ finding these limits wk restricted

cgpsideration.to‘childrén'uhder 5:0, since the inclusion.cf older'children

3
)

who understénd béth terms would lead to an underestimate of'comprehenéicn

differences that may exist dguring acquisition d{ithé terms. ~In order to
achieve a sufficient sample size we included 3- and 4-year-olds from three

f Yo ' ’ & { - .
separate studies: ' Friedman and %eely (1976}, the present study, and a sub-

s¢queht unpublished étudy by the author. 1In all three studies vefore and

: after were embedded in sentences similar to those of T2. While these commands
- i ‘ . ‘ .

have the advantage of relative simplicity of surface structure, it sHould be
. : ‘ : <

observed that they also introduce a bias of unknown magnitude in favor of E.

N 3

Clark's (1971) prediction, since the heaning of all after sentences violates
the order of mention of the actors, The "analysis of the proportion correct -

x

of 55 subjects showed thé mean superiority of before and 95% cenfidence limits

'

-

to be 04 + .12. An alternative nonpéragetric analysis revealed that 17 child-

. ren had superior comprehension scores for before, 14 forﬁafter, and 24 had
L A Jeqﬁal scores for both. In light of the contradictory findings of previous

-

studies and the evidence presented here, it seems reasonable to conclude, with
Coker (1978}, that before’is not ieéularly acquirea prior to after.”
‘A second finding of the present study was the grééter compréhéhsian of

- térms éxpressing simultaneity than terms expressing succession. These results

T
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appear copsistepé w%}h those of Amidon (1976) and Gingberg and Abrahamson
P o . ‘ N

{Note 2) but ‘inconsistent with those of Feagans (1974) and Keller-Cahen

(Note 1). [These studies areJhetétogeneéusﬂwith respect to age of subjects,

terms, syntactic form, and tssks, and it seems likely that the abtained
. — - : ) ) -~ ] . ‘

developmental seguence depends upon each of these factors. By réstricting

cpnside;aﬁion to those studies in which the whole sample consisted of 3- to
) A . // Z ' ‘ . : ‘

5-year~olds or 5-year-old's performance was reported separately, we can draw

A o

\

some conclusions about what 3- to S5-year-olds know about terms expressing

succession and simultaneity. Taken together, the dagﬁrof Feagans (1974) and

[

“"Amidon (1976), who used similar sénteqpe forms, indicate that when is understood

better than before and after, but while is much more poorly understood than

these terms. In the present study 'together with and same time showed higher

comprehension scores than before and aftexr. It appears that there are marked

differences in the difficulty of individual terms for simultaneity with while

-

being a harder form than together with, same time, and when. ‘Though Kellex-

" .

\ ‘ . 4 ~ 3 . ’
Cohen (Note 1) deces not préesent the individual term scores separately, it
is likely that her, finding of shperigg performance on sdccession tefms may be
dye in part to including while in her simultang&fz\éet and including two

apparently'easy'férms of succession, and then (see E. Clark,: 1970) and first,

, last (Amidon and Carey, 1972} in her succession set.

§

‘Thef most important'conclusioﬁ/;rbm the'present daté, coupled with the

 findings of.Feagans (1974) and Friedman and $eely (1976), is that both simul-

taneity and successiopfﬁppéar to. be salien;_épncebf§'fo:‘threqryea:—oids when B

assessed by means of thé‘compreheﬁsian of particulaxfterms. Furthermore, the'

term vaziability that has apparently led to conflicting findings is troublesomé

for a semantic feature analysis of temporél terms, since such an analysis

/
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should predict developmental sequences\that are general\acrossiterms. It'is}

similarly troublesome for Keller~Cohen's (Note 1) claim that seqpence precedes

- »*

simultaneity in language acquisitiom Flnally, from a methodologxcal int of

H - -

Ginsberg and Abrahamson {Note 2) suggest, if the aetions can easil
: * . . . ~

</ formed at the same tlme ‘, .o

\ The present study falled to support H. Clark's (1973) predxctiens
cerning the acquisition of spatial terms and his spatial metaphor‘model of the

development of temporal undeggtanding. Terms considered by H. c1ark to be

. -

: posxtive were not conslstently better comprehended than their antonyms, nor

. did beside appear to be a later achievement than many primary dimension terms.

Lo
r

The latter resuit'ee?gests that Kuczaj and Maratsos' (1975{ findingzthat compy&~

~ hension of gg_tne side was achieved later than in front 3gjér in back of

should not constitute support for a genere; distinction'between‘priﬁary‘and
secon&ary spatial dimensions. In fact, even witnin the set of terms tésted.
there were differences between terms for the same spatial relationship.
Behind was easier‘than EEEEE' and ahead of was easier than before. Such

" differences between terms for the same relationship indicate that fectofs

. .
other than adult meaning contribute to the age at which particular terms are

acquired. In the case of before end after infrequent use by adults in the
' spatial sense may be a limiting factor. = . .

. . oot f . . . -t
b ’ x Do

P

Anether factor that appears teo influence the age of aequisition ef spatxal
terms is the ease with whieh directienal terms can be assxmilated to the names
~of inherent partg of the reference objects. If we supplement the data of our

3—year—elés on S2 with those of Kuczaj'and Maratsos' (1975) group'III {which
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had a mean age and ranges within ?Jiﬁﬁkhs‘of our group) on their frontal e
& - ‘ N . . ‘ ‘.
. object placement task, we find that 3 #erms have comprehension scores consider-

-
v

ably greater than the rest of the set and have means of nearly identical magni-
. ) s . : . . . ) <. .
tude, mean proportion correct: in front of .87, in back of .87, and behind .89.

~
-
P .

’ The former 2 terms have obvious inherent part'réferents, and Kuczaj and Mératsgg .

showed that the ability to idéntify the intrinsic front and back of objécts=

. ¥ .
was an earlier achiévément than the analogqgs relationalaresponses. Less
. : . o & . . : ,
- obvious, perhaps, is that children use behind to refer to the inherent posterior -

' . 14
of various animate objects. It appears, then, from the present data and those

9 '3 . . ] 4
of Kuczaj and Maratsos that directional terms which derive from inherent object

parts can be accura%ély responded to by 3-year-cld children, whereas other

directional terms may require an additional year or 2 to reach high leyelsigf

L 3 . : ‘ \
performance. “Inherent part terms", as used in our discussion, should not be
¢onfused with H. €lark's (1973) "intrinsic preppsitions") sinde‘the former are -

N / :

only a subset of the latter,
"More direct support for the precedence of inherent part terms comes from a,

subsequent unpublished study by the author. Twenty five 3- to 51,ear-élds'

were tested on a comprehension task similar to-the S2 task of the present study.

Terms from two sets were presented in random order. The set of inherent part

terms included in front of, in back of, behind, on top of and op the bgttom ef.

e et e — —— —

%

Thé set of re%&tianal termsAincluded before, aftér, ahead g{,‘above and below.

L The mean comprehension score was greater for the set of inherent part terms
\ than for the relational temms, t.(22) = 5.28, p < .0l. Both sets showed sig- R

‘ nificaﬁt”éée imprbvement:betyegn three.ﬁnd five years, gfs 1,2011}21'>>10;DO,

ELs < ,;01.
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< Comparison of individual spat%;l terms alsco indicates that difecticnal

.o

- -

axes, though frequently assumed in discussicns of the concepts underlying e, {

- - .
e

spatial language, may be alien to the young child's understanding of particular

R . . i ‘- ) , N .“ - . . .
terms. If the child.-constructed His understanding of spatial terms from a sSingle
axis_ruhning‘through the‘féontjaqd'ﬁackfbf objects we would not expectAEQRfind

.. * ‘-/ . ’ ) ~ ' ’ : ‘\
— assymetry between the understanding of behind and ahead of as we did. Finally,

o S the findings of the present study, 1ike‘thqse of Friedman and Seely (1976f,

show that the fe@po;al understanding of a number of terms with joint Spatialfaﬁa
. : temporal referénce is not a later achievement than the analogous spatial under~
standings. nly the antonym combination aftbef was comprehended at an ear;;en

. age in lits spatial sense. The reaSonS'for this difference will be discussed ,*12

below. H. Clark!s (19739 spatial metaphor model has been previously evaluated .-

'in light of contradictory evidenge (Friedman & Seely, 1976).and will not be

\ ' P

discussed here.

The results discussed above illustrate the difficulty of making accurate
‘ t i ’ : o

'

developmental predictiqns érom the loéical or linguistiq analysis ;: adult-

language. The dévelopmeﬁt‘of young ghildfen's ability to understand particular
. - spatial and temporél terms appears to be influenced‘by factors such ;s,the
fréquency éf adult use (Dunckley and Radké, Note 4), contextual support for
’interpretatipntes in inherent part terms), as well as the still poorly ﬁndérﬁ!i

stood development of early space and time concepts. It is even clearer that
. - ‘

performapce in gomprehensioﬁ studies is subject to the interaction between

1

task features, such as the complexity of.stimulus sentences and regquired
“ . - - . &

s responses, and children's response strategies, such as responding in the order
. of mention &Clark,3197l), deleting the subordinate clause (Amidon and Carey, 1972),

‘

or responding with the next event in time (Coker, 1978) . -
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. An‘adﬂitién@l pair of -predictions was that when;tempotangnd-spééial terms . -

are'firsg acquired they cannot be understood in relatien tb'morg than.a bihgié
~. ' e . A e . . _
reference event or object. The-temperal p:ediction was confirmed. Before and e

-t .
. L 3 N R v

) \ after were consxstently correct for more than half of the chxldrgn, whereae )

aftaft, aftbef and befaft were consxstently understood by fewer than 40% of the ; !

o

subjects. Befhef was scored cons;stently correct fcr abaut ‘half pf the chlldren,

- LI

'but the true level of understandlng was probably auqmented by a tendency af -

noncemprehending subjects to make the doll first menttﬁned act befare thg_gthexs;(lh -
.o ' .' . , \' . - s . \.-'\- P
The limited nature of young children's ability to convert sentences using these’

-

feiaﬁidkal terms <into ordereﬁ actions is most evident ifi the case of befaft. -
Befaft sentences required the production of an order ofjsqtion which was
dissonaht with both the'tempdral-glécemenﬁ of the standard doll and with the .

o L relatlve arder»af the refereqce dolls in the Lnstructzo Tbese sﬁgtences :
f: "‘4

were ccnsxstently understood by only 2 chlldren It appears that temporal

N ©

features of the spaken sentences can help or hlnder‘childreg’s-acﬁing'out the .~
meanlng of the ins tructions This factor seems most potent when,the‘memoryi . -

» . N . " w . . ° - ¢ .
demands‘cf sentences_are-qreatest. Ig'prev1ouﬁ studies, Ferreiro and Sinclair

1Y o

f (1971), using a sentence producﬁioh\task} and Amidon (1976), Barrie-Blackley -

e (1973}, E. Clark (1971), Coker (1978), French and Brown (18%6), and-ﬁatch.(197l),
. : = o E) . .

using ccmprehension tasks, have shown similar interference effects-&&sn the ..

.- - .

spoken order of actions is dissonant with,the intended order.
- . * r

The results pertaining to the spatial ?rediction were less clear. .Some \\‘\
spatial terms appeared better understood in the single referent task than the
double referent task, whereas others did not. Comparisons between individual

-

terms in their single and double reference uses within individual age groups
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can be 1nterpreted as showing that ce:tain spetxal terms are- aoquired 1ato

Y S -~ ey KN

hut once aeqplreﬁ can ‘be applxed equaily well to sxngle and double raference

4\~.

N

contexts. Thxs pattern may be ohsourod in comparxsons xn which the 2 age groupa

r\l

ieﬂ"_. e are cowbined Teble é shows that the unoorstandxng of both before and after
| (

are late aohlevemente, but w1thin the\s-year—old grouprthe terms are about

‘i\ YW o ‘

' equa;ly weIl comprehended in*éhch"dontext. Below appea:s-to show eimilhr age

v;‘“‘ trends but the term ahove does not. The 3-year-éld group responded correctly

P

-to above on ahout two thirds of tho trials H:% only relponded corractly to

~ " abvabv on about one third of tho trials. However, it is possible that response
T 4 blases xniléted'above-soores to a greatet extent than abvabv scores. Thirty-

L o '.- h‘-
e ﬂgur pé%%ent of the. errors on S2 tasks other than above consiltod of placing

"’T-"‘g« the stanaard doll above the referenoe doll. Only lat of error rosponses on

- 83 tasks other th&n‘abvabv consisted‘of placing the standard ahove_the uppe:r

most reference doll. If above does fit the pattern of before, after and below,
. } ‘ [y R “ . . . :
and ,this is by no means clear from the prﬁghnt study, then the distinction

: between inherent part terms’ and relational terms, made above; may predict not

a -
[ F} ' ’ =

o . only order-offécquisition but also range of application once acquireds' It may

L
IS

be ghat the relatlonal terms are acquired later than the 1nhegakt part terms. . -

o1

but shortly after acqu;eit;on can be applled equally well to single and double'

reference contexte. B

. P . [ . s . .
At . . - \ . Y

LN ! A

The dlfference between aftbef spatial and aftbef temporal, prevxously '

. N . s . "
mentioned, aPPears paradoxxcal, since both befbef and ‘aftaft are underetood

earlier ln their tomporal applleatkons The afthef comparison seems to indi~

cate that sgatlal relatlonal understandings.are aohieved Before temporal _
relational understandxngs, whereas the‘befbef and’ aftaft conparisons are

con51stent with the reverse developmentel order. HQWever, we have noted,fg;l :

. 4 “ .
. . L. . , .
.- . . " . A - . ' ’ ’ c o - vr“.‘l_(‘
o . ¢ ' !
ERIC - | o < . bl
e L 9 R i g
e , . S0 . . BT .




'factor of word order in the stxmulus sontencex contributed to xntprterm L li oy

' between 3 and 5 years, at whlch eges the temporal ordering and serxatlon scores oy 3*‘

o _;r
LY

»
7
'l
<
3
4
L

“

a response blas in 83 may haVe favored "hctwecn‘ responses, and that the o ;'fh] .

T x\ SR

'variebilxty in T3. Given these‘neasurenent problene it does not appeer h_' Lo
< A - I . : \\_’
possible to resolve the quest1on of" prgorzty of snatial,or tengorel relationel

1 . 4

o

understandlnqs of before and after from these data. _

« : Cor MR L -

The co;gelat&onel analyses aid not show.a. CQnsxsteht reiationship between .

™ e

- ®lexical comprehens1on scores and time or space concept neasures. Perfo:mance “"fxlﬁ

on the temporal and spatlal relat;onal tasks, T3 and 53 inproved-nubstsntxelly+

-

1ncreased as well But only one of the double reference xtems showed a sxgeig,-J i

):‘ . -

'nlflcant correlatzon with the. concept meesure of the, same domexn when age was- S

[ W

statistically controlled Befaft temporal shared spec1f1c commqn varlence

/ / o
with the temporal ordering 1ndex DAT It zs 1nterest1ng thet of the temporal sone

{ . q,‘ - ‘? e

combinations, befaft sentences had ‘the greatest dxssonance between the orden ﬁwﬂ7?45
of artlculatlon of the actors and the 1ntended ordefiof actlon. ,This dlSSQe
RS .. ot ﬁ»;

nance precluded mediating representat;ons based on repet;tlon of parts of the

¢

stimulus sentence’ such es were apparent in several of the\older chlldren L

- ‘s

Five-year-olds occaslonally rehearsed the temporal order eloud before respondlng.ih s

For eﬁample, following an: aftbef sentence they udght say, "Okay, efter Llnus lﬁ

. \\‘k

and before Iucy.“ In order to perform successfully on befeft'sentences,_some
S , . —_— .

A
'othe% ans.for represent;ng temporal order must. have been rsed v The corre-

\ S e
.

lagxon between befaft ‘and DA suggests thet the ebilzty to represent these" more 5

-~

dlfflCult sentences is releted to the ablllty to represent. the: temporal order oo

T «

of events ln a hypothetlcal dally sequence Two prev1ous studles have tested

" -

the relatlonsnlg between tlme ldnguage end tlme concepts or cognitlve develop—_

ment. Weil (lQ?Q, cited in' Beilin, 1975) found.a signiflcant correlatlon between ‘e .
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hja ]Olnt index.of temperal VQcabulary and lxntax and & cenposxte index et‘ e ta

~ to order pictures'of‘temperel series‘(e,g;,leaves falling off trees), jThe‘

_;eemmon varlence is attrlbutable to age changes alene., In general there is

i';tlme ccncept meaeure used ln thzs study cannot predict the cempzehenszen of

_ tactile to visual matchlng df‘shepes. But her analyses did not show whether

‘there was common veriénEegbeyond'thet_ettributahle to age. The evidence of sﬂ i

“a awm

- several time cenceptltasks.' ﬂowever, eo-érehensien ef\;he‘terns hefore and-

afﬁer Qas not clearlyereleted tqigerfexnence on a tabk fhat'réqui;ed the child

latter result is sxmllar to our. own flndlng that T2 terms were. net speczfxcally

- . ’ " - Vs
C A

related to DA.. Ferrelro and Slnclalr (1971) report a relation between the

¥

ablllty to canserve quuld and the abll;ty to produee sentences with temporal ’ J";e

,;, ~e

connectlves that preserve the true erder of events. Unfertunatcly, the data

..‘
¢ . PR

are. net presented and one is not able to rule out the possxbility that the

» L3S
M . N

Ilttle evxdence that the Chlld's temporal understanding ef the terms before

" ie  f . ‘\-,;-l,
and after in a 51ngle reference context is related to the abllxty té erder .

,severel pletures in a temporal series. It shduld he netedq howevpr, that

* !

”nelther Well % study ner the present experiment cempa;ed the abillty to order

as few as 2\p1ctures W£th the understandan ef before and efter.( Second the -

Y

-

«,before and:after in. 3 event sequences; except in the spec%al caeefin which“

L ' . . . . - .‘\ - S

the erder'efdmentien of the standaxd doll vs. the refenehce'dells and the -
e T . - . .

_.order of mention of the one'feferenee'doll vs. theﬂother;were dissonant with.

the semantic *order. : , o g

There was no evidence for specific relationsabetween-eefiation‘and the

“y
0

eemprehension of the'snatial terms. Wlndmlller (1976) has shown a sxgnlflcant

fassocxatxon,between the eomprehenSLdn of spatlal relatiohal berms in a elngle

L

referenee'centext‘end,pe:fermance\on a different Piagetian spatial task,

TR

o - . PEs N - ¥ ! 1 C
o ! ‘ - | o '
L . . P . ‘

[
- ]



the relationship. o ST e

t . .
o ' ’ -,‘n 'xf

'wthe prasent s;uay anﬁ w;ndms;ler s lnézcate that thc-development of, spatxal

K~

relat;onal understandxngs is an ach;evement concurrent thh pragress on certain

* : 3.
angetxan spatxal tasks, but it is not sufflcient to. show that knqwledge of a-

LR - X

A, RPN
comprehens;on qf spatial terms than does knowiedge of the chxld‘s age alone.

=, ‘ r.>

The correlétlonal analyseg of the present study and ‘two previous studies

\_-

.mentxoned 1llustrate the limited kind of informatxon thgt cqn presently be

\”r

cbtaxned from- relatxng perfqrmance on temporpl and spatial cognxt;ve,and

semantic tasks. Almost certalnly we will need a, nore detalled kncwledge of

L P ) KR e

o - .
@ - N B I3

‘chlld's performance on thesa t&sks gzves us a g:eater abll;ty to’predlct T

A\l

~spatial and témporal concepts and sgmantic devedppment before”we'cagﬁclgrify«”“
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Figure captions

Fa

Figure 1. Apparatus used in S2 and S3 tasks.
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