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Abstract
Tbg study investigates the 6-year old child's abilaity to
*show knowledge about temporal order, and the possibility or
increasing this akility through training procedures. in
order to accomplish this, childrer who gave 8IS LLEQ 19O
responses on a vertal pretest vere provided verkal feedback

relevant to recall and recognition fosttests.
Rl '

-

Forty-eight (48) children participated. 1The

experimental group was given of training. These

<

children showed robust imrovenme he recall"

vhen feedback was given through training or either ; or
recogonition. This i1mprcvement also generalized tc a novel
stimuli. Fkecognition posttests showed no significant
imfprovement.

It is concluded that young children do rot report

temporal order spontaneously Lkut can do so if they are

instructed in thi’s regard.
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1. Iatroduction
Time is a major pbila-ophical and scientific conceyt with a
very extoﬁsivo and cosplex literature¢. As one might expect,
afrroaches to the study of timeé have varied and
consequently, as Woodrovw (1951) observes, time bhas been
assigned many diverse characteristics, e.g., as ccesing fronm
vithin or outside of the person, as Lteing located in heaven
or earth, as arising out of biolqgical systeas or physical
nature, as Peing real or illusionary, as a priori or a
posteriori to man.

There are various explanations and concepts of time. ®
MOst explanations, however, have recognized that time 1s
associated with the experience of change, which 1s related
to sequential crder and to duration (Fraisse, 19€¢3).

The fpurpose of th{\present study is to investigate the
ability of children to deal wvith the first aspect of change,
specifically segquential order. Is i1t possible to increase a
child's atkility to recall the teaporal order of a sequence
of happenings through feedback of relevant cues? In so
doing, this studj has bearing cn three developmental areas,
namely, (1) acquisition of temporal concepts, (2) memory for
teapogal crder in young children, and (3) concept learning.
A brief review of the theoretical and eampirical issues as

they relate to the concept of time follows:



A. Acguisitioa of Temporal Copcepts

In the paychological literature, time is assuamed to b
an atstract concept built up througbh individeal and
historical experieance (Fraisse, 1963; Otle,'lscu; Orestoxn:’
1569) . it is viewed as a cognitive coemnstruct which does not
ex1st objectively (like a table) or as a qualaty of an
object (as & rolout). (Praisse, 19Y63; Ormstein, 1969; *
kcodrow, 1951). Although it is a general attainsent, the

origins of the concCept Oof time are uncertain. The

L4
1dentificatior of a biological mechanise tor "sSersing” time

14
t

has not Leen as successful as for other Sensory e€xjeriences,
such as, visual, auditory, taste, or olfactory experiences
(Fraisse, 19¢3; Crnstein, I969):.1ne latorious search for
chemical, sechanical, or neurophysiological structures
responsible fcr the sense of time have, as Yet, failed
(Crnstein, 1969). It is pot even apparent to which area of
psychological functioning the experxence.ot tike belongs
(Frankenhauser, 1959).

We perceive change around us and this secs&s to have
Close correspondence to vbatoue call the percertion of time
(Fraisse, '1963). Nonetheless, although time and change seen
closely cconnected, and much of what we mean by time involves
change, our concept of time is more than that of change. It
includes the apbreciation of duration, past, present,
future, sisultapeity, and also schemes of teaporyl
organizaticon. The importance of the concept of time for

adult persons in our society has peen vell documented
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(Cleugh, 1970; survitch, 1964; Fraisse, 1963; Levis, 1932;

Otlc,.'969: Cssond, 1972; Zelkind, 1974). The sQE® 18 true
of the 1sfortasce of different elements i the life of a
developing chxfd (becker, 1960 Cottle, 196S, 1974; Ptflllﬂ,
1963; W, Friedman, 1978; Cakden, i922; Plaget, 1969 Hiller,x
1977; ;ﬁ‘t\, 1925; Werner, I194¢). P \

hl@ literatuce on the J9£49in and Qevelofpaent Of the
time concept is extensive, consisting Ot over Solstudiés
dealing with various 4asSpects or teaporail tunctionitg. But as
K. rrxed‘in (1978) poants out "to a SUFpPrisiny extenut, these
Studies have leen carried out in relative 1solatidr from OLe
apother with little interchange or the subject of what are
the cCrucial issues or Fheromena” (p. .68). It'xs FOssiltle to
divide this literature 1nto three cate;orxes; (a) purely
theoretical ajproaches -- those lacking esprirical evidence,
(L) Piaget's approach, including the €enlargemsert arLd
critical evaluation by Fraisse (1963), and (c) empirical
investigations which are not directly related to any
pParticular theory about time. 4 discussion of literature

representing these three approaches follows.
[ ]

dbeoretical Arproaches to Acguisitaop of Iemroral CQpcepts

Theoretical appraaches to the development of the
concépt Of time are nmeither buserous nor extensive. lhe few
P8ychologists addressing the frobles 1nclee Sturt (1925),
Piaget (1969), and Wermer (1946). The anthropologist Nilsgon

(1921) also cffers an account of the early developaent of



Y
the tesporal notions 1n the history of man. i:ychoanalytical
theory, although not directly concerned with the qJuestion of
tike itéelf, ptovldes another kina of theoretical statement.
We shall outline the akove-mentioned works briefly. Piaget's
theory and its related research are comparatively well
develored, and deserve to be discussed separately.

Turning to Nilsson (1921) we find consideralle emphasis
on Zbe difficulty encountered 1in idevntatying origins of time
ideas from tastorical data. Nilsson fourd direct evidence
tearing on early concepts of time to Le SO limited that he
used an ethnological method to analyze time r[€CKOL1Dg il
exlsting primitive cultures. The conclusions he drew are
tentative, ktut provocative. He acknowledged that any

.
deduction arising from his method 1s orly 1ncicative of what
may have bapfpened.

Nilsson proposes that there are time irdications common
to all recple and that these involve a Surprisaingly small
number of phenomena. He identifilies changes in the Rroor,
stars, and sbn, phases of nature, variations of climate, as
phenomena 1n which successive or cyclic FeocCcurrenges are
recognized. Aall these are natural phenomena. Nllsson further
proposed that prisitive man first attends to «Lly ohe of thne
specific patural events within a gaven period and that thais
event stands for the whole period. Attenticn to oniy one
event to reckon time he calls pars ELQgtoto time reckoning.
In pars pro tote reckonipg the period we call 'Rorning' may

be considered as 'milking time' because of the dominant



activity taking place, without any specific or systematic
connotatico cf duration being 1mplied.

A more advanced time reckoning system may, ue says,
arrange specifaic activitlies one after the cther as 4 series
without any specific iaplication teing maae avout duration,
€©€.J., a series can be formed fronm Li1lking time, waterirng
time, and going to market time. Again, no srecial system of
time reckcning or technical kpDowledge 1s needed to
conceptualize events in an order. This more advanced foras of

reckoning is yeferred to as S€queptzal time feckonipg; as

such, 1t 1is lmply a practical system based UFon concrete

events, sizilar to that used for PAars pro toto reckoning.

Such unsystematic indications of time as PaLs pro toto arnd
Sequential reckoning always seer to Precede the systematic
ones (Nilsson, 1921).

werner (l1s54€), wno 1s also 1rterested ir the cultural
and ontogeretic af;:daches to understanding time, refers to
Nilssorn's materials. In his studies of lanquage, myth, and
religious fanptasies of primitive man, he reports finding
indications that "time in this pramitive sphere 1s not so
Duch an akstract measure cf otder as a moment embtedded in
the whole concrete activity of a social life of a trite®
(Werner, 1946, p. 184). In other words, the primitive man
S€eems to atternd to only one e€vent or activity within anmny
particular period of time. He also points out that on the
Primitive time level, time-reckoning does rot deal with such

L4]
Bore than a few salient events selected fros withirL

-
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contipuous activity. Frequently, systematization of time is
intizately ccnnected with importart activities of the trit,
€e.9g., market days, herding days, mi1lking time, or
slaughtering days. Suct concrete approaches to change appear
to hinder adequate develofment of time reasurement because
they do not require uniformity and homogeneity of units to
be effective in organizing activity. Also, prinitive systems
of time-reckoning are forms which camnot €asily coLnect
distant periods. They fail as complexity of society
lncreases, leaving gaps or leading to overlappirng of
activaty upits. In particular they fail to handle muitaple

€DCgS, l.€., Coexisting series of activities. Pars pr

i
i

i

[
[o]

-+
o]

to and seguential time-reckoning generaly lack that

l

central focus, that ccntinuity and consistency vhich mark a
fully abstract gquantitatively determined temjoral system.
Werner draws a parallel tetween the rnction cf time in
primitive man and in young children. Concrete aspect:= car bpe
detected in the language of children, i.e., one word
standing fcr toth present and future activities, temporal
1deas being exfressed through spatial terms. Adults, of
course, confuse space and time too, using tqsrs such as
'swmall chald' and 'young child' interchangeably. Enlargang
upon this 1dea, Werner suggests that the systematization of
times does nct begin as a continuous, quantitative schema.
Rather, he says, the idea of time originates as a sort of
amtiguous 'substance! made up of discontinuous pieces having

affective as well as concrete qualities. Children slowly



advance from the personal, e€gocentric concept toward an
adult concept of time.

Progress from the concrete to the abstract is slow and
gradual. Even 1n early school years a child uses ego-related
concrete situations to designate time, e.g., wher children
are asked when do they get up they frequently answver "when
my mother calls me." They pérsist in doing this even when
they already know how to properly use a clock (Sturt, 1525).
Moreover, a child may be able to conceive of time 1in a
general sense so far as his fasily or i1mmediate surroundings
are concerned, and yet Le unatle to relate time to distarnt
towns and scenes (Sturt, 1925).

Werner's ideas on the origin of the rnotion of time are
a very small part of his theory or comparative psychology of
mental develcpment and not completely worked out.
Specifically, be does not ‘“suggest the nature of underlying
mechanisms ncr have his ideas been sukjected to an
experimental test. Nonethe€less, cross-cult‘tal and
ontogenetic research on this topic (Bohannan, 19f3; Bordien,
1963; Geertz, 1966; Lloyd, 1972; Meade, 1968; Shamnnon, 1975;
Uka, 1962) do ténd to supfport both Nilsson and Werner.

Sturt's (1925) book Psychology of Time is devoted to
develormental issues. Sturt notes three isportant
components: (a) apprehension of events as havingeduration
and as being temporally extended while retaining their
identity -- a concept akin to spatial extemnsion, (b)

apprehension that an event has occurred before or after



another event; fros such relations the concefpt of past and
future arises, and (c) the experience of different events
occurring sisultaneously. These components wvhich often
apfear primitive to an adult are, novever, far from beidg
so. In fact, Sturt is able to take thése components and to
uUse€e them to show how developsent proceeds frox Priwitive
rudisents to adult understanding of time.

Adults frequently associate duratiop with thé question
“héw long?".and thus a reference to a clock cr another
conventional temporal system such as a calendar is implied.
But the experience of duration does not necéssarily imply
the necessity of compariscn with otier expgtiences of
duration. The experience of duration geed not imply a
reference to anything teyond itself {Orrnstein, 1569; Miller,
1977) . 1he pramitive fcrm of durataon is vague ard rudiments
of i1t are attached to the intensity of experience,
repetition of events such as dayligat and rright, arnd other
organic sensations such as hunger and its satisfaction. It
is from such non-temporal aspects of experience that the
concepts of fpast, present, future, duration, aand
simultaneity develop and expand into the elaborate structure
of conventional time. This development is‘only ome aspect of
the organiss’s cosplex adjustment to circumstances of life:
‘lenory and intention are also significant (Sturt, 1925). The
importance of memory is suggested if we imagine how a
creatute without any éapacity to reaember would furction.

Such a creature would be totally reactive and unable to



apprehend any duration.

Sturt's wvork (192%) fprovides many ingenious and
detailed cbservations atout children's understanding of
temporal ccncepts. Unfortunately Sturt fails to relate bher
theoretical assertions with the essentially descriptive
studies which are reported, €.9., how does the development
of the usage of temporal words relate to children's memory.

Psychoanalytically oriented theories stress the
funcfion cf the ego as the integrator of past, present, and
future events of a person's life span. lasportant connections
between feeding, toilet training, and psychological
development are stressed. Time development is eqguated with
learning atout reality in contrast to adjustang to‘tﬁe
"tigselessness Of the unconscious." Sokewhat differently, L.
Bender (1506) stressed the inport;nce of the mcther-infant
relationskif cn the development of tinme sense. She did so on
the basis of the otservation that childrern deprived of a
mother relatiorshirp in infancy develofr a very poor sense of
time. Zern (1970) offers another interpretation of the
mother-infant relationshif. A cross-cultural lomgitudinal
study supforts the suggestion that the extreme OFFOSsite in .
child rearirg also rlays an important role: strong bonding
combined wvith indulgence leads to an inferior development of
4 sense of time. Zern says that frustration in a child's
epvironment is a desiratle element because it Frovides a
desire to structure his own world objectively. Therefor@% it

appears that the most beneficial method of child rearing
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could lie betwveen deptivationﬂaud indulgence, both extrenmes
precluding nermal development. Wessman and Gorman (1977)
conclude the survey of the psychoanalytical literature on
the topic of time as difficult to interpret in a singular
way. 1hey say: "... the Psychocanalytical account of the
genesis of temporal avareness is not consistently formulated
and cannot te considered as a well-validated pody of
knowledge." (page 9).

ibe Biagetlian Appkoach

'Piaget PLoposes a compretensive theoretical systern
tracing the development of the concept of time in children
and he supports it with many ingenious experiments. His
contribution stems from, And is fully intertwined with, his
general theory of cognitive d;velopment. 1t also reflects
the philosophical basis of genetic epistemrology. WKhile
Piagét's wcrk on the concept cf time constitutes .only a
sepall part of his general thecry, bhe has.teturned to the
probler again and again throughout the last thirty years
(Fraisse, 19€3). Piaget's views on the nature of time are
best describeé in bhis book Gepetic Epistemology (1970)
although one must draw upon his other writings for a
coprlete understanding.

Piaget sees time and speed as being c}osely related,
defining time as the coordination of motions or speed. The
most fundamental question for Fiaget is which of these
notions is the more basic. It is not an easy question to

e resolve because speed can only be expressed as the



relationship betueeu space and tiwe, and because time can
only te measured on the basis of copnpstant speed.

He bhypothesizes thbat the notion of movement, including
speed, is the more primitive. He reaches this corclusion by
assusing that space is different from, and more basic, than
time in several important vays; time is irreversilktle while
Spdce is reversible; space cap be considered without content
vhile time is alvays tied to speed; space can be perceived
as a whole (such as a geometric figure) put temporal
duration canpot be apprehended all at once. CoLsistent with
this, and from a develcpmental poxnt Oof view, he further
asserts tbat durations cannot be estirated until 9 or 10
Years of age, while speed can be intuitively apprehended
around 5 or 6 years of age. His argument here rests upon
results 9f investigations he and colleagues conducted intp
the phenorencn of 'passing', that is, when a moving obiject
overtakes another.

Piagetian theory contends tanat time is a construction
based upon the relationship Lketwveen an actior -- something
that 1s dcne -- and the speed with which it is done.
Further, the notion of time is a comstruction based on
Oorerations that are parallel to those of logical
lathélatical thinking. It follows, then, that the process of
acquiring such a notion cannot ke coppleted before the child
reaches the stage of formal ofperations. At this level there
are several frerequisites to the measuremernt of time: (1) an

operation of seriation, (2) an operation similar to
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trapsitivity, i.e., if A Lefore B, and C after B, then the

AC is greater than &4 B, and, (3) a synthesas
’.5?. According to his theory, only when akstract
reversible cfrerations are poscsible does physically
irreversitle time becgme reversible in our thought. This is
the final development achieved through use cf formal T
operations. |

Based upon these considerations, Fiaget provides
theoretical guidelines about what a child can comprehend in
the staget of development precedirng the stage ot formal
orerations. He proposes that the beginning of the
acquiéltion frocess occurs in the sensory-eotor period,
which roughly covers the first two years of life. at the
beginning of this period the chila lacks innate ideas or
sense of time and must eventually progress througt what 1is
ca.lled the 'subjec‘e cseries.' The child has to Lecone
physically involved in teamporal ordered events. 1he child
then develops the idea of ‘object permanence.' This provides
for images of thirgs or e€vernts which are not pecceptually
present, and only after this 21s attained can he participate
in the 'objective series.'

hlih the acquisiction of language tne chila leaves the
stage of sensory-motor intelligence just described.;He moves
toward the mental representation and enters the
'‘rreoperational stage I.' This stage extends for five years
or more, during which simfple representations emerge as an

articulate intuition. Here the child first represents what
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is learned 1n practical action situations. Following this,
the child structures elementary ideas of successiorn and
duration 1nto concepts. Concefts of succession and duration
are independent, however, so  that the child 1s urnavle to
infer from one to the cther. Spat;ai and temporal dimensiouns

¢
also are unidentified. Because thls‘Ps so, time 1s still

confused with spatial ordér. Evgh

'
spatially at this point, e.qg., thequLler child 1s still

: t&tSPL' N Ows the order of

recting g‘bbments made on the

basis of spatial 1nformation. Finally, the cni1ld 1is unable

considered older. Even wh

Eirth he isn't capakle of &

to deduce duration from a temfporal order or vice versa.
According tO Piaget the preoperational child lives
exclusively in the present and judges the past on the Lasis
of its cobncrete results, e.qg., growth.

At the substage of articulate intuition, or
Preoperations 11, the process oJf decentraticrL fFrepare€s the
way for organized mental operations and the cpild finally
becomes able to appreciate the inverse relationship Letwveen
time and sfreed. Fhen constructing successiors, ne can
respond tc intermediate events as well as end points such as
beginnings and endings. but these iptuitive correlations
between duration and succession are still not yet true
ofperations.

'Siage 11 of concrete operation' 1is marked ty changes

in what the child can discover and is able to deduce atout



order his knovledge of duratjion and vice versa. 1lhe
transitiop tc Stage Il is relatively short and sometimes 1t
is difficult tc pinpoint when it happened. It has Been
suggested that the stage tegins vhen a child correctes a
single error. Ome may regard that operational time 1s
understood when th; child is atle to deduce order froo
colligaticns of durations or vice versa. On a qualitatlve
plane, temporal operations render time homogeneous and
continucus and quantitative ofperatl1onLs assure that the flow
of time is unifore.

Turning to the broader issues, Piaget believes that
psychological time 1= constructed by the same operations
that are involved in structuring physical time. The
relationshif of psychological tinme and phfsical time are
considered to be obvious and not to require elaboration.
What is not clear to the critic, however, is the way in
vhich physical time imglies psychological time. 1t seems
likely that any succession of psychological phencmena may
only Le grasped by an cbserver who goes reyond physical
events and who is able to reccmstruct a physical time whicn
éiists only in memory. However, it is sufficient for Piaqeé
that physical and psychological time are closely related@ and
that both are alike in that they involve the causal order of
events.

The sost comprehensive review and evaluation of the
philosophbical dimensions of Piaget's work is offered by

Fraisse (1963). Fraisse drazs heav.ily on various ideas,
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experisents, and stage constructions ot Piayet throughout
his book, Pgycholody 9f Iime- Hovwaver, he expresses sose
very basic apd significamt reservations about the theory.
Fraisse points out that Piaqget's interest in the topic
Afpfears to stens from ginstein's questaion to him Of whether
the subjective intuition of time is i1mmediate or whether 1t
is derived, and wvbetber the subjective intuition is 1inteygral
with sfpeed fron the first. Fraisse suggests that Pliaget
became preoccupied with time in relation to speed. Fraisse
further suggests that Piaget was largely attuned to
situations in which the timgs ™ distance/speé% relation 1is
arparent fros the very beginning. Certainly, Piaget affiras
that the nction of time takes shape only when there is the
first articulate intuition of the invariamt relation of
speed and duration. He deals vith thlis proller iL many of
his exferiments.

Fraisse (1963) differs with Piaget over the gquestion oOf
the nature of the bas}c iptuitions the child possesses. For
Fraisse they are those of space, speed, apd duration. He
sees the latter as an elementary fors of experience, as trit
experience which connects the child's needs with need
fulfillsent. Even more directly for Fraisse, 185 the
suppositicpn that representation of time exists independently
of speed and can be aprarent tefore the operational stage 1s
reached.

Fraisse's disagreement points to a certair

inconsistency in Piaget's writing. Piaget refers in



different places to the topic of t,me. While he preseuts
80Ome very lcose descriftive and situational ¢«vidence to
support the idea of a sensory-soto: level of cognitive
develcplent, One gets an imjression that the child has soae
8crt ot sense of time and duration by the end of that
beriod. Indeed, it could pe arqued that the apility to wait,
for example, isplies agprehension of duration, however
vague. The child's ability to use teaforal vords too, such
48 4 correct past tense, also FLesupposes some krLowledge or
intuition of time (41l ler, 1977). However, when fiaget
leaves discussion of the semscry-motor period) he starts
tracing the development of the concept Ot time with respect
to space and speed while disregarding the chila's previous
accomplishments. Flavell (1963) asserts that Plaget drew
beavily on farallels ¥ith other concepts suck as development
of permanency of objects and ¢ Ce. He suggested that in
this area ot writing Piaget geeps to tolerate an unusual
ascant of ambiguity and ‘shaky coujecture' ir order to gain
some€ elementary understanding of teaporal phenomena,
especially in the period cf infancy.

Piaget's work stapds as the most extensive theoretical
work dealing with the development of the concept of time in
dhildren. It is thus rather surprising that his work has
generated relatively little empirfcal researck. Moreover,
several studies which dc deal directly with this aspect of
Piaget's theory have been inconclusive. The t;ndin;s Oof one

study (Lowell and Slater, 1960) which investigated
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synchronous 1ntervals and order ot events, rejlicated

[

\

Plaqget's data. However, a study by (r10mer (1971)) yjeolded
results wbhich do not support Fiaget's theoretical
predictions as to the age at whicu children temporally
décenter. 1his study tound that temporal *decentration' 1s
achieved Ly the age of s1x yoarl,.vu;lg’anqet avd Inheldes

(1558) claim that children do not decenter spatially betore

K]

seven or eight years. 1his is a serious 1nconsxstedcy when
one recalls that temporal decen®ration should unot te
accosplished before spatial decentration 10 teLds of
Piagyet's theory, since space is a more basic rotioiL than
time. Some Of thé other theoretical predictiouns related to
the order of acquisitico di1d rot receive support 1i1nL a study
reported ty Brainerd -and Weinrebe (1975). The latter
research was desigped to test aspects oOf Piaget's groupment N\
theory, using the concept of time and speed. 1; showed that
the molar concept of time and sp8ed can be grasped betore
their pcstulated precursors, €.q9., temporal order, temporal
interval.

By pursuing the relationships Letween speed ard tige,
Praget may have neglected other important foras of
children's understanding cf temporal ideas and as children's
atility to respond to, and finally appropriately use,
temporally related commands, €.9., "wait a minute", %“come
tack later", etc. By 1nquiring :;clusively into the
relationshif Ltetween sgeed and tise, the broader perépective

of what the child is atle to 40 arLa with 1t the ubnigque
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features m;rking understanding of particular ages.
Historically and culturally the clock is Lot the only
means used to deal with time, as Werner and Nilssorn show.
Ornstein (1969) has guestioned whether the emprasis and
effort that has been paid to the gquestion of how man
estimates clcck time has not teen misdirected effort 1f one
wants to gain a deep understanding of temporai exprerience.
This gquestion 1s fpertinent here because Piaget 1s maanly
interested i1n the concept of time ama 1ts Gevelopment, as
defipnpea Ly temporal homogeneity, contiLuity, ara urniformity,
1.€., Plraget centers hls attentior oL the f[reflequlsites foOo
awareness of clock time. It is true that 11 order for «
chi1ld to te atle to measure time Le Las to afpjplerend tte
relationshifp Letveen time and constaLt sSpeed. Ho&eve;, as
important an achievement as this 1s to the firal
intellectual outcome, 1t has ccomparatively little 1mporrtauce
for children cf younger ages. It has lLeen e€statlished (w.
Friedman, 1978; Wallace and Rakin, 19€J) that Ly the age O:
9 or 1) years, the age that Plaget sSe€s 1LtultioL Of
duration, a child bas covered muchk ground ana adapted rather
well to his temporal environment and the associated sociral
and cultural standards. In spite ot the ckild's well
documénted (Friedman, 1978) relative adjustmert to tne
temporal dimensions of his daily existence ard tune
sophistication of his temporal language, he 1s still,
according to Piaget (1969), more tharn four years away from

"troge conceptualisation of time." by this Piaget means tnat
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a child has npot develofed a Leversaible schsma of time, 1i.e.,
he cannct coordinate €vents 1n reterernce tg speed. Wapethner
Cr not this is as exclusively important as he asserts
remains a theoretical as well as empirical questiorn.
Cousequently, ¢fonsidering the Faucity of empirical research
and theoretical issues neglected 1y riagetiar thecry, more
Critical re-evaluation of Piaget's work on time 1s needed.
Expirical Stuydies Eelated Lo lemporal Aspects of language
Eesides the tﬁeorles and researcth ai1scussed arove,

there are other inguiries which do mot directiy stem frog

the atove diccussed theories and wkLaicr dle¢ often rot

directly related to each other. * 1mple, studies or
lanquage contribute valuatle irn . ob about various
aspects of children's understany.. - teéemporal concepts arnd

relationshags.

The acquisition of language 1is lLportant tecause 1t
€narles a cnild to Substitute words for orjects ard actions.
In thls way the child's derendence or tthe locedliate physical
wcrld 1s lescened: the child can use 1deas as & means of
Organizing tehavior inm the absence of concrete stimuli. it
Seems likely that the €mergence of the child's language andg
the acquisition of Semantic ard cognitive development are
closely related.

Numercus studies of children's concepts of time deal
with the develofping ability tc Spontaneously use and
coxprehend temporal words (Ames, 1546, Clark, E., 1973;

Clark, H., 1§73; Harner, 1975, 1976 bitch, 1973; Lewis,
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1S75; Sturt, 1925) . Frequently the first words refer to the
"here and ncw." Only later do children use symkols
€Xprressing akstract states which function as representations
of sequences of actions and events (Stevensorn, 1$72). Around
the second year, children start tO use words to provoke
desired Lkehavior in others (Lewis, 1937).

Much 1is Known about the chila's abilaty to use and
understand temporal wvords. Developmental studies (Ames,
19546; bateman, 1969; Bradley, 1847, harrison, 1954; Cakder
ané Sturt, 1922; Schechter and Symonds et al. 1955; Stcne,
1S71; Sturt, 1925) dealing with this subject generaily point
Out that vertalizations aktout time OCcur 1n an orderly
Sequence, emerging at the same relative period 11 each
child's development. The order in whicn tegporal €XpPressions
OCCur suggests progress frcm words whiCh are activity
centered -- alwvays including external factors -- to words
indicating awareness of universal rhythms, theLce to
understanding of ternms expressing conventional ard
historical ccnceptions of time, and finally tc words
indicataing accurate tinme estipation. Complete rastery of ary
grour of words 1s not achieved at once, aund thus the
develorment does not appear to be stage-like. The child
iritially reacts to a word correctly ty respondinyg (e.q.,
waiting). later a child may react by using the word ¢
spcbntaneously and then, finally, by responding with the
correct vord when asked a gquestioL (Ames, 1946; Bateman,

1968) . The development of tempcral exrressions 1s a slow and
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gradual process which extends into adolescence (Wallace and
Rakin, 19€0). Also, comsideratle indivadual differences have
been noted (Ames, 1546).

Recently, a number of studies and hypotheses have
emerged atout the nature of children's acquisition of
semantics. Scme papers (Barrie-Blackley, 1973; Clark, E.,
19703, 1873; cClark, H., 1973; Friedman and Seely, 1IG7¢€;
Harner, 1£75,1576; Hirtle, 1975; Hirch, 1573; Maclonald,
1972; Miller, 1977; Weil, 1969) are specifically directed to
the matter of acguisition of verbal time ccncepts, €.4g.,
Fast, present, and future vertal tenses, as well as sucr
terms as "pefore" and "after.'" A few tentative
generalizatiorns come out of this research. For ore thing,
temporal terms appear to te learned on the basis of spatia.
terms, which precede them and which, 1n turn, are predicate
or knowledge of perceptual space (H. Clark, 1%73). It alsco
arrears that early meanings are derived from 1mmediate
Perception and only later do children learn the role these
words play in diverse contexts (E. Clark, 1970, 1973).

No general statement can ke made akout the age at which
a child first understands and makes meaningful reference to
time expression, for example, reference to future or past
events (Harner, IT%%). Also, omne finds a child's speech 1s
closely related to the behavior context in which it is
emlbedded. It has been shown that adult conversations
greatly influence a child's references to past and future by

drawing a child's attention to relevant events which have
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ocurred or things which are exfpected to happern.
Furthermore, when adults clarify and correct children's
usages, they reinforce appropriate refererces to time
(Lewls, 1937). These latter two poirnts shouid rLe kept in
mind when ore considers the rationale for the training

procedure 1in the present study.

B. Memory for Order

It" has always been assumed that memory in general 1is
fundamental to acquisitior of any temporal relatiomns
(Flavell, 1970; Fraisse, 1963; Crnstein, 1969; Sturt, 1925).
Until recently 1t was thought that childrern's menpcry for
temporal order is poor, develcping slowly throughout
childhoocd ard into adolescence. For e€xample, Piaget (19602)
and Fraisse (1963) both report that the 6- tc 8 year-—-old
child, when recalling stories, fails to respect temporal
order and tends to jumkle sequences of rents, and confuses
cause and effect relationships. 1he temporal inversions
were thought to be due to a failure to comprehend
chronological, causal, and deductive relations. Piaget says
that these relations, as well as the reconstruction of order
per se, involve the "reversibility" of operations and
accordingly can not be mastered by the preoperational child.
Mcre recent research (Brown, 1975; Mandler and Johnsorn,
1977) does not suggest that children have such memory
limitations. A child's akility to remember the order of

events imfplies an ability which is much more pervasive than



23

Piaget assumes, and this ability 1s revealed with more
sernsitive tecsts. -

In general, merxory capﬂbe tested through use of three
different sethods d¢f tegﬁ -- recognition, reconstruction,
and recall. The last nethcd fresents the dgreatest
difficulty regardless of‘age. Therefore, childrem recognize
temporal order befoce“théy car reconstruct it (Blackstock
and King, 1973; Brown, 197S5; Halperin, 1974), and both these
tasks are easier than, and thus developmentally precedes,
recall of temporal order. In additionL, recogunition of
specific itesrs, presumably the basis for pars pL£o toto tinme
reckoning, 15 always found to be superior to recogmition of
temgporal order -- being, Of course, a simpler task, Dot one
invo}ving relations between elemerLts (Brown, 1673). So tar
as recognition of specific items is concerned, young
children shcw approximately the same ability as adults
(Brown, 1671).

Children's recall shows more otkvious developmental
trends. One study (Rossi and Fkossi, 1965) reports that a
majority of subjects younger than 4 years who served in an
experimental study of recall of serial order daid not
spontaneously use order to organize their reports. Cn the
other hand, Erown (1975) found that kindergarten children,
when instrycted regarding the sequentiality of successive
items, did approximately as well as older children. She
concludes that only when order is an inherent part of the

information which is required to Le processed will it Le
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retained by the young child. Subsequently, Browr, Smiley et
al. (1977) also reported a striking absernce of
developmental trend; in children's recall wher Eeaningful
Prose pascsages were used. Both studies indicate that
organization or meaningful referents are important for
children as well as adults. 13

Not surfrisingly, Brown (1975) fourd that kindergarter
and second grade children técall the order of events better
vhen they are part of logical and self-comfposea torms than
they do when they are faced with arbitrary arrangements.
Second graders do recall order ana reconstruct order in
arproximately the same way. ErovL irterprets the outcomes
of her research by saying “"failure of the preoperatiornal
child to maintain the correct order when retelling a story
stems frow a general problem with recall tasks and immature
€Xpository powers ratheér than from an inability to
comprenend and remember the crdered relations in sequences"
(p. 63).

Results from a study by Mandler and Jobhmnson (1977) are
ccnsistent with these conclusions. 1t was found that recall
tasks generally pose consideraktle difficulties fcr young
children, and that correct teaporal ordering depends upon
the degree of structure in the presented stimuli. a
surprising finding is that events, if they are recalled at
all, are reported mainly in correct tesmporal order. The

impcrtance of structure is supported by the fact that well

structured stories led to superior recall so far as order
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was concurred. This was true for all age groups tested,
including 6 year-olds. This atsolute level of sequential
ordering was extremely high for all the groups tested for
recall of well structured stories; first and second graders
did as well as university students.

It thus appears tbat even very young children have sonme
concert of temporal order insofar as they are apble to
recognize and then reccnstruct order at early ages. Kecall
seens 1o ke quided by rrinciples similar to those employed
by adults. It is fcund to depend oan such variables as
structure, meaningfulness, organization, 'surprise value'
(Eeaver, 1970; Brown, Smiley et al. 1977; Kintch, 1976,
Kintch, Kozminsky et al. 1975; Mauwdler an@ Johrson, 1977),
as well as the method of testing used. Cne might conclude
that children can, and do, spontaneously recognize and
reccnstruct order refore they can sbontaneously recall it.
Ever though a young child may not sporntaneously recall
order, this child can often dc so under favourable

circumstances even at 4 years of age.

C. Concept Learning and Children's Apprehension of Temporal
Concepts

N

Stevenson (1972) points out that we tLa: ireat deal
of information "about when children asanpife:
concepts but only a limited understandaing pts

are learned."®

Piaget's interactionistic stage theory ‘u‘ tive
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developrent at present provides the starting foint for
research in children's concept formation. Until very
recently, research was Preoccupied with examination of
Plaget's theory. Hovever, new research is required to
troaden an understanding of ccncept development as related
to tipme experience, a matter CCmparatively urexplored. AL
objective of this investigation is to determine whether it
it pcssible to facilitate childrer's recall or temporally
ordered stimuli through use of feedkack.

Plaget's basic assertion 1s that cognitive development
1S tne froduct of an 1rteraction Letweerl €eXfperie€nce ang
maturation; self initiated activity 1s deemed the most
imfportant prerequisice for Concept attainmernt. The
possibility of accelerating ccncert formatior through
training agprears to have Lteen of little interest to Piaget,
and his theory would predict that such training should te
Binimally effective, and perhars evern dangerous (Brainerd,
1€78) . Stevenson (197Z), though, emphasizes the importance
0f research to test the possitility of accelerating ccncept
fcrmation “because to the degree that positive results are
ottained Piaget's theory is weakened" (p. 93). I addition,
pcsitive results may allow us to infer Processes by which
children learn concepts, fprocesses which say Le more
efficient than self-discovery and the vague adaptions
suggested by Piaget.

Several articles suggest that concepts can indeed be

trained (Brainerd, 197¢€; 1578; etc) . For example, Gelman
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(1969) in a training study cn conservation acquisation of
5-year-old children, found sufpport for the i1dea thuat ""youny
childrer fail to conserve because of inattention' to relevant
gquantitative relationsbips and attention to irrelevant
features 1in classical conservation tests" (p. 18¢). Gelman
also found that feedback is a very important part of
training froceaures because it intorms the sup jects as to
what 1s and what is not relevant 1in a given task.

Similarly, Wallach, Wall et al. (15€7) suggest, ou the
basis of their research, that conservation depends upon
whether a child capn learn to ignore mi1sle€adlly Cues. Miller
ard col{eagues (1975) also concluae from expei.ments into
ccnservation learning that children must decide which of the
pPresent cues are relevant to the appreben51on‘of the concept
of quantity. Molly and Jeffrey (1974) who studied the
effects ot crganization training on children's free recall
ot category items, found that é-year-old subjects "can be
taught to use€ an organizing technique 1in such a way that 1t
will be used with new sets of items" (p. 142). Instructious
emphasizing what to look for and what categcries to uce had
enhanced the total recall scores.

Research into trainipg children's temporal concepts has
yielded some significant recults vhich are of interest here.
Several studies have dedonstrated that childremn may bpe
taught temporal words (Amidon, 1972; Becker and Gontber,
1966; LCutton, 1967; Kelty, 192%; Lewis, 1937) apnd that

understanding of chronology basic to social studies
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(Arnsdorf, 1S61; Benoit and Valeno, 1962; Dutton, 1567;
Friedman, 1945; Pistor, 1940; Stone, 1971) canL be 1mproved.
Awareness of time and duration (Crowder, 1970; Hermelin and
O'Connor, 1971; Levin, 1977; Crsini, 1963) can also te
increased Ly proper techniques of i1nstruction.

Cutton (1967) has Leen atle to significantly increase
the understanding and avareness of temporal concefts Ly
culturally derrived children in primary schools througa ©
weeks of daily imnstruction. futton stresses the 1mportance
of training children to attend and respond toc temforal
dimensions. he cor. ludes the "pPramary aqge children letft to
thelir own activities and reeds willi neither use time a great
deal nor master the-ability to tell time'™ (}.- 3€3).
lLikevise, Friedman (1945) finds that sSyste®atlc instruction
significantly increases studerts' appreciaatior of time 11
history clasces. Arnsdolf (1961) bhas achjeved saimilar
results witn sixth graders through 7 weeks of 1instructiorn
relating to chronology. 1The research of Bradley and
Hundziak (196f%) and Benoit ard Valeno (1962) demonstrates
that retarded children can ke helped to understand and
appropriately apply temporal concepts through the use ot
instructions initially designed for normal childrern.

Consistent with results reported in the above-discussed
studies, as well as conclusions drawn fros conservation
studies, Herzelin and O'Ccnner (1971) find that children do
not spontapeously orient towards temporal dimernsions of

stimulil ctut rather select out spatial dimensions. They were
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also atle to increase attenticon to the ternporal dimension
after being given specific instructiops to do so.
Similarly, Axidon (1972) desmonstrated that S-year-old
children provided with verbal feedback show rajpid
ipprovement 10 the correct usage of the vords "before" and
“"after". It wvas concluded that ibformatiorn about the
imsportance of teaporal ordering is ot critical importance to
satisfactory performance. Levin (1977) concludes that "“tnhe
children's copnCeptions Oof time are tasically tempcral tuat
are vulneratle to counter suggestions from various factors
ipcludaing spatial variables." (p- 443)

Opne of the most striking features of the fositive
results achieved 1p comceft learning experiments is the
comparative €ase of acquisitvicn, as indicated Lty the bkrief
instructional techniques. 1In some cases the effects of
verbal training indicate rokust and permanedt Corcept
acquisition, as measured Lty tests for concept generalization
and long-terwm retention (Prainerd, 1978). These resules
cballenge early conclusions akout children's irakility to
benefit fror specific instruction and raise definite
possibilities with regard to facilitating time concepts.

In sum, the positive results arising from training 1in
concept fcrsation point to the conclusion that even young
children can learn concepts previously thought too
difficult, and that they can benefit greatly froe specific
instructions. Instructions seek to be succeéssful when they

serve to sake a child awvare of, and attend to, relevant cues
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in A given learning task. Peedtack technigues such as those
Ccasmonly used in successful instructional studies, helf the

Child to identify the correct stimulus dimension.



Ilb Present kesearch
T1be fresent Study draws on research previously reported Ly
Kinkaidé (197:) and Nelson (1968). l1n those studies
Nilssan's (19.1) and Werner's (1946) oObservations about tige
notions held Ly primitive man vere applied tg,chlldren's
understanding ot teamporal relations. hesults showed marked
simillarities to the primjitive foras. 7These¢ suggest that the
tirst indications cf time Wwareness 1n chjpldren may bpe
assocliated with percexvéd sequences ot disjunctive Change
rather than with percegption of coordiratiols 0Ot movenen;b,
as arqued by Pidget (1969).

The study by Kinkaide (1973) was cross-sectiondl and
involved children from 5 to 16 years ot age. Several
abirlities to 1dentify temporal chapnge were 1soiated. First,
thbe majority of 5- and é6-year-olds 1demtified ooly ope event
whern asked to jive a verbal representation of the perceived
interval. The events were not representations of the major
theme -- were not abstractions -- bLut were events
arbitrarily cnosen froe the array of things s€een in a w@ovie.
The reported events did nct follow the law of recency.

Ihus, the responses were [ALS E(EQ toto (PP1), 1m fore.
Second, at the age of approximately 9 years, most children .
spontapecusly reported two or more events that bappened 1in
the given film 1n their correct teamporal order. At thas

age, hovever, ;he children did pot demonstrate am ability to
give accounts of two series going on simultaneously. In

other words, they identified linear order correctly, but not
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the multiserial pature of the stimuli when it was relevart.
Third, it was npot until the age ot 1z that the majority of
children arranged their experience of the file 1pto an
aprropriate gultiple series. The method of free recall was
us<ed throughout to obtain children's [E€SPOLSES.

ihese¢ data Were replicated 1r a later stucy (Nelsor and
Kinkaide, 1%$7€¢) which, in addition, determined that first
and 3rd graders respond in the P21 way to films regardless
of theﬁatlc content (e.g., comedy, conflact, adverture,
etc.) .

1t 1s apfarent that children 1nitially cannot or do not
sfrontaneously attend to, or are not aware of, tu. releval ce
of the temporal organization in a stimulus S€yUeLCe. This
g€eneralizatiorn gains some SuUprort trom the resuilts of the
rreviously mentloned\study rerorted by Helmelii and C'Conner
(1571) which shows tg t children attended spoutaneously to
spdatial and pot to temp9ral dimensiorLs presert a1 short
Beaningless stimulus segq nces. Tahen together, trirese
experiments suggest a ditferert lLtelpretatiol of piage€t's
(1969) experiments. In his experiments, children were
€xtosed tc irrelevant and misleading spatial cues which
might have taken precedence over temporal cues. Because oO:
this peculiarity, particular abilities i1n terpoCral relations
of Piagetian children may have beenu masked.

Conseguently, in agreement with some Of the recent
studies 1n conceptual learming (Brainera, 1978; Siegal,

1978) it may be expected that when childrer are made aware
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of, or directed to attend to, the relevant dimension Oof the
given stisuli, they can learn to 1aertitry temporal relatious
correctly. Cther evidence, toc, suggests thatﬁaltbouqh
average f§-year-olds do not actively represent temporal
digersionf in their verbal f€forts, they can recogqnize or
appreciate temporal organization 11 they are presented wits
a test which 1s easier for then arnd lLence more seLsitive to
their pctential for temporal crder, 1.e¢., @ recognitlon test
(Ercwn, 157%5).

1ne prcjposed research was desigred to 1r‘v$igate
several relatea 1scsues. based on previous Ftudlcs
(Kinkaide, 1973; Nelson, 1968; Nelsorn ard Kainkaide, 157t),
groups of first graders kpnown to respond 1L ¢PP1 ways were
chosen to participate 1n the experlimernt. It was proposed to
facilitate the develorment of their abi1lity tc deal with
ctange 1p temprorally ordered ways bty pointing out relevarnt
Cues, 1.e., children responding 1L a PP1 weY are€ submitted
to treatment conditions involving vertal teedbLdck. To the
externt that feedback 1s successful, childrer should refort
temporal sequences.

The following hypotheses are rormulated:

1) & majority of first graders respond 1L a fars fro

o
|rt
10

way to . d seguences OD au 1n1tidal recall test.

-3
=g
)
0

prediction 1s consistent with previous findirgs.
2) Significantly amore first graders are able to
recognize tesporal order using a recognitior test than they

are using a recall test of memory.
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3) Sigpnificantly more children report sequences 1n
contrast to single events (fafys pro toto) immediately after

having teen given feedback of relevant cues for temporal

r

order.

4) Repeated feedback of the relevant cues for temporal
crder leads to a relatively pecrmarect lmprovement in tlte
sanner of reporting sequential visual stimuli. Such a
cktange is considered evidence for a tacilitation of :

kncwledgye of temporal crder.



I1I. BMethod

A. Subjects

Sixty-five (65) Ss attending first grade at St. Albert
lacombe Elementary Schcol, St. Albert, were pretested.
Forty-eight (48) of thesé“;ere chosern to serve as $Ss using
criteria to be descrired. Mean age wvas 6.1 years, and
ranged froe £ to 7. Males and females were tested.

Childrer with known learning disarilities Oor severe rtehavior

Frotlers were excluded.

B. Materials

Fecall

Three-minute excerpts from five silert films to tLe
identified as A, B, C, D, E, were cunosen as stimuli. The
excerpts arprroximated situati that childrer epcounter 1in
their daily lives: they vere tinuous, mearaingful, and
comparatively long temforal sequences. The stimuli were
well-structured, interesting, and nonthreatening. Because
stimuli were selected in this way, little attention was paid
to the detailed properties of the stimuli. They had the
advantage of being a familiar mode of representation for
children accustomed to watching T.V. By presernting
age-appropriate and interesting staiasuli, it was expected
that attenticn could be sustaibned and anxiety minieized.
Furthermore, the effects of the differences betweenL the

structural and thematic content were aminimized by presenting

3¢
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the children with different filas at random order for each 3
juring the training part of the experiment.

The excerpts were taken arbitrarily from |0-minute
films and did not include either the beginning or the end of
these films; i.e., although the excerpts rerresented
meaningful sequences suggestive Of a story, tney dad not
specifically represent a complete story with a designated
beginning ct conclusive end. This reduced the likelihood of
having highly dominant elements which might favour PPl
reports. The five excerpts were videotaped from Super 8-mn
film and then displayed on a standara videc EOL1tOL SCre&el.
(are was taken to assure that the childrer haa a good View
of the screen.

All the films featured characters playea Ly child
actors which were 1nvolved in diffeirent "make Lelieve"
adventures. A brief descrifption of each.fal® excerpt
follows:

Film A

The excerpt was taker frox "TIne Little bascals -

Haunted House" silent film. inhe e€e¥cergt was made of

discontinous episodes portraying the adventure of three

toys in a carnival spook house. They encountered

several surprising events such as seeing a devil, a

monster, Or Skeletons unexpectedly falling down a slide,

and fipally escaping the bhaunted house.

Film B

The excerpt was also taken from "The Little Rascals
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- Haunted House." The stcry was made of an episode that
Freceded that of a. In this sequence, three boys are
watching a parade with clowns when they notice a truck
loading large Lkoxes. They then get inside one of these
boxes, the truck starts to move, and the roys find
themselves 1in au unknown house. IThey try to determine
where they are but encounter a strabge-looklnq record
~player. They run into a hallway where they meet a

monster.
Film C

Tbe excerpt was taken from "EFie Covered Wagon"
featuring Shirley 1Temrle. It was essentially a film
about a war tetween cowboys arnd Indians il wtkich a
nunker of episodes harrened, €.9g., the cowkoys were
attacked by Indians, the girl got caught by Indians and
tied to a tree, cowboys tried to free hLer and they sent
a dog with a letter to a fort, the dog couldn't get 1in
tecause the gate was closed, the Loy who was watching
the fort was asleefp, and finally the daog jumped over the
wall and delivered the letter.
Film D

l1he excerpt was taken from "JIhe Little Rascals -
Spooky Hooky" featuring fcur boys going inLto an empty
school-house. There were many unexpected events that
ensuyed: it was raining and storming, the boys were
locking for shelter, they epcountered a school caretaker

14
and ran avay from bime, they got i1nside the schoot‘and
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K€t a teacher, they were pretending they had a note to
deliver, and they were pretending to sneeze, they tried
to steal a paint, they opened a door of a closet and
found a sf%leton, and finally they were very scared and
they run away.
Film E

The excerpt was taken from "kid in Africa"
featuring Shirley lemple and iarzamn. 1The girl was taken
into captivity in a jungle, and she was going to ke
eaten Ly Indians, they were dancing a war dance, girl
was crying for helgp, Tarzan heard her and was trying to
reassure her, he jumped on an elephant and finally
rescued her before she would bave been fut into a

toiling pot of water.

Three 10 X 10-ca photographs (a, b, c) were taken of
significant events (as determined by two adult judges) frcm
each film. Two randomly determined sequertial orders, plus
the correct one, were taken from the set of six fpossiltle
comlinations. These three ceries were fixed to a 3% X 4O-cm
piece of cardboard paper and served as stimuli for the

reccgnition test.

C. Experimenters
Two female experimenters were present thocughout the
study in crder to assure efficient recording of responses.

One experimenter attended to the projection of the filas angd
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the other, who was a trained teacner, providea vertal
instructions and feedback. Each experimenter recorded the
responses of the children who were assigned to them'eve%y

day on a randosly determined Lasis.

D. Procedure

The irtent of this test wvas to identaify children
Who spcntaneously deal with presented stimuli in a PPT
way, 1.€., Ss who attended to only one evert, fromr those
who gave a serial or sequential (SQ) description.

2S were tested individually. All were instructed
as follows, then shown film A. These instructions were
used thrcughout all phases of gnis €xXperiment:

"I will show you a movie now. I want you to watc.,
very carefully and pay close attention so you can tell
me later what it was all about and what bappened. Whern
the filw 1s finished we shall ask you some guestions."
The film was then shown. iImmediately afterwards each

cbild was guestioned. One of the £s asked and recorded

L)
the resgponse to the following gquestion:
"Can you tell me now all that happened in the
movie?" No further inguiry was made about tke film; the

name, age, and child's classroom were also recorded.
Fecognition Pretest

The presentation of this test always folloved the
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Recall pretest. This pretest was included to
corrokborate that the recognition test 1ic more sensitive
and thus reveals more information about cbildren's
understanding of temporal ordering than recall tests
(Brown, 1575).

Three sets of three 10 X 10-cm photogragphs (a, L,
C) containing significant events from the film A were
presented to all Sc after the completion of the Eecall
pretest 1, The three sets cortained one correct
sequence and each sequence was arranged sSpatially fronm
left to right. The following question was asked:

"You see these pictures? lhey are rhotographs of
some Of the things that actually happened in the movie.
Do you remember thea? Good. Now 1 wart you to look at
them carefully and tell me if 1n the movie they harppened
in this way (pointing to the first series) or this way
(Fointing to the second series) or this way (fFointing to
the third series). Show me which way 1t did bhappen."

Responses were recorded as right or wrong.

Evaluation of BResponses
Eecall Pretest
Film A
All written responses were classi fied into three
categorie€s.
1. No fesponse -- no descriptive material elicited

through the question cther than a stateaent fros £ that
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he cannot remember anything of the story 9r 5 gives an
irrelevant response, e€.4g., "I like movies", "I don't
know", etc. ,
2. Pars pro toto (2P1) fespounse - was considered to be
a concrete description of a single event or action which
occurred in the film. Resfonse was scorea 21 when the
child reported one salient event which was chosen from
the viewed series. Shortness or longness 1 Lot the
relevant dimepsion of the PPT response, tut ordamarily
PPl responses are shorter. These responses, 1l general,
do not give an indication that tite child was awaCe Of,
Or trying to relate to, the tepporal order ot the events
which happened within the film. The described episodes
are 1solated and pc consideration is given to their
temporal position witbir the interval. Abstractions
tased on the child's understanding of the thematac
content of the filz were not classified PPT. Such an
atstraction could h&ve been formed on the child's
integraticn of the sequence ot.events that took fplace 1in
the film, e.g., "The film was about Shirley Temple ~
getting into all sorts of trogfles" (Film E), “The filn
wvas about the war tetween cowboys and Indians" (Film C),
etc.

Examples of typical fags pro toto (P?1) responses:

"They saw a devil.™" (Fila 1)

"Ihey opened a door." (Film B)

"Ccwkoy girl was tied to a tree." (F1lm C)
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"Eoy put the sheet over his bead. " (Film D)

"larzan jumped on the €lephapt." (Frlm E)

3. Sgduential Besropse(s) (S¢) -- Two or more concrete
events from the filam are accurately ordered into a
Segquence. Responses were judged to be sequential
regardless of how many events were recalled if they
complied with the above. The following are €examples of
SC resgonses:

"lhey were rucrning on a mat and they tell dowr, a:d
they saw the devil and the chair Came out and they rar
cut of the house." (File 1)

"IThey got into a tox and the car got going and then
they saw a scary tbing." (Film B)

"Indians chased freople awrd they were dancing and
girl was crying and Ccwboys sent their dog with
somethirg on his collar."® (Film C)

"Four boys and it was raining and threy came in and
then man came and they tried the door and they saw ;
teacher and were speazing and then they ran and they
cpened closet and csay skeletou." (Film D)

"Lady came, then two Indians watched her, and’hey
Captured her and they were 9going to make a stew, they
tasted 1t and Tarzan sav it and hollered and the
€lepbant case and Tarzan rode it, and Indians called
another }ndian on the phone."® (Film E)
Assignment to groups

1

Forty-eight (u8) Ss reponding PP1 were randorly
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chosen from the total of 52 Ss responding PPT.
Twenty-four (2¢) of these were assigned to the control
group and 24 to the experimental grouf on the fallowing
tasis:

(a) Each of the two grougs, i.e., coutrol and
experimental groups, were comprised of 12 S$Ss who were
aktle tc recognize the correct temporal order on the
Recognition pretest apnd of 12 $Ss who were rot able to
recognize the order on the kecognation pretess.

(b) The contrcl groups were daivided ainto two
sukgroups of equal rumbers. One subgqroup (set 1) was
exposed to the rfecall test only throughout the 3 days of
training and the other (set 2) to the recognition test
cnly tbrcughout, but neither set received teedkitack.

(c) Experimental groups were also divided 1into two
surgroups of egqual pumbers. One subgro;p (set 3)
received feedback on recall only and was tested only on
the recall test. The other subgroup (set 4) received
feedrack on recognition only and was testeda only on the
recognition test.

Experisental Condition

Ss in the experimental group (sets 3 and 4) wvere
shown different filams on €ach day. The order of
presentation wvas randomly determined for each S. After
the end of each film the $s assigned to set 3 were
tested obn the recall test and immediately given feedback

in the folloving form:
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"Ibe tilm we bave seen today was adbout +,. (here
seven significant events were reviewed in the actual
order that they hagpened in the film). There were
several 1jgg<tant and i1nteresting things that happered.
1 am going to'tell you about then in the OkD:k that the
taingys actually followed €ach other; at first ... (here
seven events from the film were related again, using
words comnnecting as "and then after that ..."). This
was the Qrder in which things did happen. I wall teil
you again (shorter refetiticn followed). Now tomorrow
we shall see another film and i1 shall want you to tell
me akout it 1in theiorder in which things hapfren one
after the other."

Experimental set U4 received the following feedback
after viewing e€each film:

“"Ihat's right (or wrong). This 1s the OBDER irL
which tte things hafgpened.

First ... (descripticn cf the first photo), then
««+ (2nd photo), and then ... (3rd photo). 1bhat is the
CRDEK, one thing happens after the other (the feedktack
was repeated once nmore). Tomorrow we shall see another
film and I want you to show me afterwards how things
happened, in what qrder tbhey bhappened."

Contrcl Condition

The Ss were inséincted as above before seeing the

film. Aftervards 9s in set | were tested on recall

only, and 9s in set 2 were tested on recogpition test
P
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only. At the end Oof every session control ys received no
feedback Lut vere told that they would see anLother fiim
ana be 1pvolved 1n a s1s1lar task on the next day. 1The
tise spent with control St was not very ditferent tron
the experimental groups since there vas 1ntotrsal
CCLVeILrSatlon 1n both cases after the experiment to
@aibtain iloterest and rafppcrt.
£osttest CopditiQu
The procedure was 1dentical toO thdat Of the pretest
condition:
Posttest 1

Co _the fiftn day of the study all 3Ss saw film &

with a entical fjrocedure as used 1L RecogLitioL and

keca ests. lhus, all 35 were asked to give toth a
recall A4 recognitioLn respouse. Feedkack was not
Frovided.
rosttest 2

This posttest was 1dentical to Posttest | but was
given one€ veek later, 1.e, Ss saw the film A with bpo
feedback. This posttest was given 1n order to determine
whether the mode cf resgondaing fproduced Lty instructors
wac retained in the response repertory of the child.
ketention was 1nterpreted as evidence of a relatively
Fermanent change 1p bebavior (1.€., learning).
Posttest 3

Immediately after comfleting Posttest 2, Ss were

told that they would see another film (E). 7The sanme
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instructions vere givgn. File E vas newv to all the Ss.
Recall of the film was recorded but the recogmition test
¥as pot given bqfause this posttest was included ad hoc
and at this point the recognition materials
(photographs) were not availatble. The test was 1ncluded
as an afterthouqght to discover whether or &ot the

learning would generalize to an unfamiliar file.



Iv. Results

A. Pretests (Test of Hypotheses 1 and 2)

Table | gives frequency distributions of [esporses to
the hecall and kecognition pretests. A Cchi-square
one-sample nonparametric test (Siegel, 1556) was €Lfpioyed to
test Hypothesis |. Results of the test show that
significantly more subjects gave PPT Lesponses than S
Fe£pOLSes On the Recall rpretest, x2 (1) = 14.22, p < .01,
surrorting dyfrothesis 1. The majority of the resronses of
these childrern were PP1.

nesults are in accord with previous tindings (Kinkaide,
i73; Nelsomn, 19¢8; Nelson ang Kinkaide, 157¢). freﬁuencxes
0f responses tor data collected on the hecall pretest in trihe
presert study and frequency of responses reported 1n the
study conducted 1n 1973 are shown in Tatle 1. A chki-square
test does rot indicate significant ditferences in the
gdlstritucions of tne respcnses wnen data from these two
studies are ccmpared. Notice that approximately the same
ratic of ¢ responded in EPT way 1in both studies.
Feplication of the previous PFI etfect 1s therefore
indicated.

The cutccme of a chi-square test provides support ftor
Hyrothesis 2. Significantly acre 5s were aktle to recognize
temporal crder on the Kecognition pretest thaco were able to

recall 1t on the Recall pretest, x2 (1) = .80, p < WO,

47 )\ <
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B. Posttests

Frequency distributicns of responses for recall and
recogniticn tests across days are shown in Fig. 1, 2 , 3, 4,
and 5. The actual frequencies are given in Takle 2. 1These
presentaticns are provided for the gereral information of

the reader.

C. Effects of Bxposure Alone

The McCNemar nonparametric statistical test (Siegel,
1S55€, p. €3) was used to test for the significance of
respornse Cchanges and, pore sgpecifically, to e€xamine the
effects exgposure to tane films, experimenters, and situatiorL
have on Recall and FReccgnition fosttests. All relevant
pretest-posttest compariscans lead to nonsigniticarnt results.
This suggests that without specific 1intervention, 5s of thls

age do not spontaneously abandon the PFI way ot responding.

D. Effects cf Training (Test of Hypotheses 3 and 4)

Etfects of training were dssessed Lty applying McNemar's
test 1n all kut those 1nstances when the expected
frequencies were very small (;ess than 5), 1L whlich case the
binonial test was used (Siegel, 1956 p. 3€). 1he effects of
training on recall and on recognition through the use of

feedback were tested separately.
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Pretest-Posttest Copparisons

Statistical coaparison of compound data between the
Recall pretest vs Recall posttest | yields sigpnificant
results, x2 (1) = {7.11, p < .0%. However significant
effects were not found in a Recognition pretest vs
kecogniticn fposttest | comparison. These results indicate
that training leads to a significant 1improvement on the
recall test when there is feedback on recall; 1.€, Ss
iw;tqye‘iﬁ their akility to relate perceived evernts 1n
séqggbfggz‘(SQ) order.

Recall pretest vs hecall posttest 2 comparison reach
significance too (x2 (1) = 21.00, p < .0ul). Apparently Ss
retain 1mfrovement 1n their atility to recali sequential
order after one week of rest. This attests to tlLe
robustness of tne learning.

Furthermore, a comparison tetween the KRecall pretest vs
Recall posttest 3 is significant (x2 (1) = 2l.¢c2, p < .01I),
suggesting that the sequential response torm welLe€
generalized tc a novel film. Apparently vertal feedkack on
recall is very effective in imfproving a child's ability to
report sequential order.

Similar training through feedback did not lead to
sigpnificant ipprovement on €ither Reccqgniticn fposttests | or
2. This failure to imfrove recognition respornse through

-

feedbtack will Le discussed later. N

Data were further amnalyzed to permit fcur other

comparisors to be made; namely,
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1) effects due to training through feedtack of recall
on Recall posttiggs 1, 2, and 3.

11) effects of training through feedback of recall on
Feccgnition fposttests | and 2.

i11) effects of training through feedback ot
recognition c¢n Recall fosttests |, 2, and 3.

iv) effects of training tﬁrouqh feedback of recognition
on Kecogniticp posttests | and 2.

Significant results were obtained for the following
comparisons, "a", 1.e, effects of trairning recall on hkecall
posttest |, z, and 3, x2 (1) = 8.19, p < .01, x2 (1) =
10.08, p < .01, x2 (1) =10.08, g < .(C1l, respectively, *“c",
i.€., effects of training recogmnition on kecall posttest 1,
2, and 2, cinomial p < .0%; x2 () = 9.00, p < .01, x2 (1) =
$.30, p < .01, respectively.

These results indicate that the information received
through feedback on recall leads to significart 1mprovement
on recall posttest, and that such improvement 1s significant
after one week of test. "On the other nand, feedlback cf

)
recognition is not found to szqnttlcantly.aftect the
hecogniticn posttest but did lead to significant imfprovemert
on all three Fecall fosttests, and such improvements were
also sustained over the period of one week.

Posttest ComparisQns Between Control and Experjpmental SLoups

Data from the EKecall posttest |, 2, and 3, and
Reccgnition posttests | and 2 obtained from the experimental

group was compared to data oktained from ccntrol groups.
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The effects cf training were analyzed by the chi-square test
for indefendent samples. The outcome of the test showed
significant differences occur on hecall posttest 1, 2, and
3, x2 (1) = 16.36, p < .01, X2 (1) =17.42, p < .01, x2 (1) =
Lu.78, p < .01, respectively.

No difference was reliable when kecogniticn fosttest |
and 2 of experimental group were comrared to recognition
data from control grougs.

Data were further fnalyzed using the Fisher's Exact
Probalkility test (siegel 192€) by looking at the “a", e,
"c", and "d" comparisons deAcrited above. Significant
results were obtained‘ﬁr the effects of recall training on
kecall rosttests 1, 2, and 3, p < .01, p < .01, E < .01,
respectively, and for the effects of training recognitiou on
Recall fposttests 1, 2, and 3, < .04, p < .04, p < .01,
Fespectively. The outcome 1s substantially the same as the
Fretest-posttest comparisons reported above.

Ir sum, results suprort hypotheses 3 and & so far as
the effectiveress of training via teedaback on hecall
FOosttests. Hypotheses 3 and 4 are pot supported for the
Fecogniticn fcsttests. Furthermore, closer inspection
reveals that the significant increase on pecrformance in all
the 1nstances occurred on day 2, 1.e, 1immediately after the
first day of feedkack training i.e., there were no
significant differences between the recalls on tne following
days recause of the ceiling effect.

A summary of the results pertaining to effects of



training and exposure is Frovided in Table 3.
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Table 1

The Frequency of Responses on Recall and Recognition Pretest

Recall N.R. PPT SQ
Recognition +ve* —-ve** +ve -ve +ve -ve
No. of S's 0 2 27 25 7 3
Total 2 (3.1%) 52 (81%) 10 (19%)

Recognition +ve* = Ss who are able to recognize sequences /

Recognition -ve** = Ss who are not able to recognize sequences

Recall Frequencies 1973 Data (Kinkaide 1973)
No Responses PPT Sequential Responses

1973 Data &N = 50 7 (14%) 26 (52%) 17 (34%)

-
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Table 2
Recall Tests
Frequency of Sequential Responses Across the Days

for Experimental and Control Group

Pretest Training Day Posttest
1 1* 2% 3% 1 2 3
Experimental Group 0 1 9 *x% 10 %% 19 23 24
Control Group 0 1 O**% R3] 4 7 2

* on days 1, 2, and 3 only 1/2 of the responses are known
because only 1/2 of Ss were tested on recall due to experimental

design

** rthe total possible number is ]2
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Table 3

Frequencies and Probabilities of Ss Showtmg Successful Performance -

Effects of Training Procedure and Exposure

Pretest vs. Posttests Experimental vs. Control Groups
Comparison Posttests Comparison
Posttests Posttests
1 2 3 1 2 3
Effects of Training of Recall
on Recall Posttests 10%*  12%%  ]12%% 10%%x  12&%  ]2%%
Recognition Posttests 9 8 - 9 8 -~
Effects of Training of Recognition
on Recall Posttests Grx  J1kx 124% EAel D OL.L IS WX 1
Recognition Posttests 5 4 -— 5 4 -~
Effects of Exposure to Recall Tests .
on Recall Posttests B 4 1 2 4 1
Recognition Posttests 2 4 - 2 4 -
Effects of Exposure to Recognition Tests
on Recall Posttests 2 3 1 2 3 1
Recognition Posttests 7 8 - 7 8 --

* p < .05
sk p < .01



Table 4
Experimental Group - The Total Number of Actual Events Recalled

by Children Through the Experiment

Pretest Training Day Posttest

1 1 2 3 1 2 3

Training through feedback 12 -~ ~ - 51 64 63
on recognition

Training through feedback 12 12 37 59 68 477 68

on recall

Total 24 119 141 131
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Figure 2.
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V. Discussion
The present study g:lends those of Kinkaide (1973) and
Nelson (1568). It spetificaily focusses upcn how young
children sgontaneously }erbalize nLotions akout temporal
events and whether a facilitation of this ability camn occur
througk feedtack of relevant cues.
(

The view that young children's comprehensiorn of time
fcllows a similar segquence as that of praimitive man,
descrited ty Werner (194o) and Nilsson (1521), was supported
i1n the pretest con:i1ticn. Seemlngly, like a praimitive pan,
most 6-year-old children focus on one concrete event or
activity (frars pPro toto) within the designated interval.
Such cehavior 1s present in mapy instances 1n their daily
lives. Many good 1llustrations ot such an apgroach to
conveying daily events are available, tor e€xample, in
Sturt's exreriments (Sturt, 1§25). To take One examgle
only, a child of such age is as likely to aescrite a seasoL
ty a sangle chﬁgacter "it 1s summer te€cause 1t 1s hot" just
4s a primitive man 1s likely tc structure his experliencest
acc¢ording to only onéF§ct1vity filling any given 1interval.

Turning to the results of the pretest conditcn, One
finds that these are 1in agreement with cornclusions reached
by previous research i1n that they indicate that a majority
of €-year-old children spontaneously recall only one event
tkat has cccurred within a given film sequence. The
recognition pretest reveals that about one-half of the $s
recognized the correct order cf gge sequences viewed 1in the

/
/
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filw 1wplying that children also have registered more
understanding of temporal relations than they exhibit in
their free verktal recall. Thus, although P2T responses seen
to be a natural and spontaneous way for childrenm of this age
to respond, ckviously it does not mean that they have not
perceived at least some segquences. Even a casual observer
of 6-year-clds can see that they easily adjust to, and
follow, daily and even weekly routines, and approgrirately
use words which presuppose an understanding of segquential
position, e.g., "before® and "after'. 1In addation, the
findings c¢cn the pretests are in accord with existing
literature on memory in children which holds that the
development cf competent perfcrmance on recognition tasks
precedes that on recall tasks.

The training condition further explores the stakility
of pars ELC tCto responses. Verbal feedkack was found to
lead to a significant improvement 1n performarnce. The
overall effects on the recall fosttests (1, 2, and 3)
demcnstrated a reliable improvement on verbal recall of
temporal order regardless of whetner Ss are trained througn
feedback ¢on recognition or recall. The visual recognition
posttests (} and 2) alone do nct, however, reveal any
significant 1mprovement. That is, it made no difference 1in
which form the feedback was given; feedback was rot
effective 1qginpfzvinq performance on the visual recognition
test. N

Inspection of the data fromw the recall posttests
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PR
indicates that those $s vho showed improvement on posttest |

sustained an improved performance on posttests 2 and 3.
Posttest 2 was administered one week after posttest 1, and
during that time the children were not exposed to the films,
and test, or to the experimenters. Therefore, performance
of the experimental group omn the recall posttest 2 is
considered a strong indication that the improvement on the
verbal recall tasks is rokbust. The most dramatic and
significapt improvement in recall followed the first day or
training (80% of children improvea), suggesting that
altbough most 6-year-old children do not spontane€ously
structure recall as a teamporal orcer, most can do 1t quite
readily if they kncw what is to be expected of them.

The use cf two training techrniques isolated interesting
differential e€effects stemming directly from training itself.
The verbal feedback, regardless ot whether given through
recall c¢r recognition, was consistently most etfective on
verbal recall tasks. In contrast, the same feedkack did not
improve fperfcrmance on recognition tests. tThus in tnils
study, develcpment of the akility to deal ;ith temporal
order was facilitated only when verktal recall was requiced?

Several possitle explanmations of why visual recognition
was not facilitated can Le advanced. First of all,
underlying processes for recall and recognition are thought
tc be distinct (Brown, 1575; Halperin, 1974) and thus
recognition memory may not be altered Ly the same verkal

training procedure as recall memory. The simplest
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explapnatioo may be that bcth cf the training techniques vere
training verbal performance which 1s not tapped Lty the
recognition test. I1f such is the case, the procedures
employed in this study are only of bLenefit to recall.

Pretests actually show that the children did better on
recognition than on recall. The requisite akility 1s
therefore present and the lack of pcsitave results on
recognition through training may re due to a methcdological
artifact particular to this study. 1t may Le that success
in training for the recognitichn test was difficult to
achieve because it actually required children to do two
things suc®essfully: a) recognize thre€e particular scenes
from the film, and b) recognize the given order of these
particular scenes. Although effects from factor 'a' Were
pcssibly reduced since each 35 was asked if he or she
renemktereé the scenes' rilams tefore testing ernsued, children
were not actually reguired to frove that they recognized tre
scenes, add, in fact, €ome€ may not have Leen arLle to GO so.
Perhaps a mcre rigorous way of testing would rave Leen to
have Ss pick out the events f;om the givern film to assure
that the sequences of events that the children were required
to recognhize were subjectively importact to toem. In the
interest of improved desiqgn, reconstructior of the events
chosen by the children on the recognition of 1tens mighé
have been a more approfriate test 1n this study. These
possibilities are yet to te tested howeveriPei

This tears directly on the Item 'b' which made the task

et aeafililing,

" .
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more dafficult for Ss in co;parison with the recall task
because it required childrem to order particular scenes
chosen by the experjmepter. This means that eack child had
to deal with items which he or she might, or wmight not, have
found subjectively interesting or relevart. ZThe task the
child faced was thus very structured consisting of the two
prescribed stages mentioned. Giveu the general
characteristic of this age group, 1mposing this degree of
structure may have made perfocmance\dlspropcctlonately more
difficult for some children.

Cn the recall tasks, 1n contrast, Ccredit was given for
remembering apy two or more of the possible scenes in
ccrrect order. This allowed greater freedom of subjective
exrression and provided less fixed structure to 1nCOLpcrate
into resgonse. The fact that the experimental group which
was instructed through recognition feedback did improve
significantly on the recall posttests (1, 2, and 3) lends
credence to this conjecture.

In sum, it is apparent that teedback cn visual
recogoition dgave Lnfor:etion aktout the relevant cues, and/or
atout the concept of tempdral order, which was insufficiege
by itself to improve performance on a subsequent task
involving visual recognition cf temporal order. The results
demonstrate that feedback given through recall or
recogniticn does lead to an increased efficiency of temporal
orderiﬁs-but that this new akility is more difficult to

° .

identify in a highly structured recognition .than in a




67

verbal recall task where the structure is more loose.

The qu‘h’.tative apalysis of responses was not part of
this study. However, it is interesting to note that there
was a steady amprovement of vertal recall as measured ky tne
increasing pumber Ot the events recaliled by children,
especially during th2 training section of the €xXperiment
(Taple 4) . Many of the Ss gave extended and accurate
accounts cf the efpisodes from the film by the e€eund of the
study amd seemed to 1amfrove day Lty day throuqhout the
testing sessions. Thus, not only did the frequercy of Sy
responses increase with training but completeness also
improved. The exact nature of such qualitative improvements
nay be 1nteresting to fursue in further research.

It 1s afprarent that tempcral ordering of meaningful
stimuli is possible for 6-year-old children when, and 1if,
they are aware of what they shculd pe atterding to. The
fact that the children were nct oniy able to retain the
improvement over the period of one week Lut also were atle
to generalize it tc a povel stimuli strornqgly suggests that
effects from the training procedure go beycnd verktal
rerformance and lead tc cognitive changes.“ It may te that
rerformance of the children who lack the specif1c training
the exposure itself, 1s a reflection of their daily
functionicg, which means, iD the case Of the 6-year-cld,
functioning which i1s still essentially egocentric and
focussed on a particular actaivity that the child is involved

in at any given tinme.
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Results concerning the training effects on verkbal
recall fit with the findings of recent research 1in the area
of concept learning. As in other studies where significant
effects were obtained (Brainerd, 1978) on the training of
concept formation, making children awvare of the relevant
dimension in tae given learning task leads to rapid
improvement cf performance. In the present study, the
irstructions given vere the same for all tested grougs arnd
under all cona;tions. Posi1tive efrects, theretore, may be
attributed entirely to feedback training. Feeaback proved
to be effective in training ctildren to relate terporal
change, given the qualifications discussed atkove 1in regard
to the differential effectiveness of feedback on recall angd
reccgniticn posttests.

These effects are even BCL€ 1lApressive wuen compared to
the perforzance of the control group. The childrern irn the
ccntrol group wege exposed in a standard procedure to the
same number of films and were matched to the experimental
grcurs in regard to the tests they received. kesults show
thkat exposure to the filas and tests was not effective by
itself. The majority of control children chbptinued to give
PaLs LEO toto responses even after viewing film & for the
third time (cn posttest 2), and even after having amfple
experience with the tester, situaticn, and test questions

‘4
that followed each filnm. It ni‘ﬁp have been expected that
knowledge cf such guestions ucuidiprov1de effective cues as

to what the experimenters vwere looking for. However, even
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on already fawiliar filmes ccntrol 5s retained the pagLs PLo
toto form. It would appear that the children did not
exchange infcrmation ipn the classroom about their training
experiences, or, if they did, @hat such an exchange did not
generalize tc the given task.

Results differ frcm predictions of Piaget's theory in
that a significant improvement was achieved through trainiug
while experience with the task giver through the exposure
alone did not leag to a significant change in perforamance.
Piaget's thedry stresses toe Ofposite. lkat 1s, Piaget
suggests cognitive development is a result ot self-i1mnitiated
activities and consequent events. l1hus, training frocedures
are supposed tc be successful only when the copnditions of
spontaneous development are simulated. However, looking at
the nature of spontaneous development, one can se€e that such
a condition never really exists in an ordarary child's life
where interactions between a child and other people would re
totally lacking. In fact, in his daily life the chkild 1is
ccnstantly ccrrected atout bhis intuitions and acout tkhe
différent concepts he or she uses Or 1nterfrrets; 1.e., the
cbild 1s often given verbal feedback about whether his
intuitions are right or wromng. In thls sense, techniques
used commonly in latoratory tutorial training studies; e.g.,
modelling, simfple correction, e€tc., are constantly, 1if
informally, applied to a child in has daily life.
specifically, 1in the case of temporal order, adults often

interpret the temporal asrects of experience, €.g., "You
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will get your took after your bath'", "First we shall get
dressed and then vwe shall go to the fplayground", *LCaddy left
fcr work", etc; The adults provide the structure in order
that the child can reflect on the things that have happened
and anticipate the future. There is no reascn to bq‘leve
that 1f the child were truly left alone with Lis own
resources that he would discover any temporal concepts and
‘iart!cularly the concefpt of time described by Piaget.
Direct research ipto tnis area woulid be, of course,
impossible. licwever, research witn depraved children
(Cutton, 1967) suggests that their teamporal concepts are
significantly iess well developed thar those of middle class
children who supposedly get mcore i1nstructions at home. Tne
results of cross-cultural researck aiso show that the
children's concepts do not develop uniformly as Pliaget's
theory would *imply (Brainerd, 1578).

Furthermore, a significant improvement was achieved
very quickly after the first feedback, and persisted even
after one week of rest. Also, the change generaiized to a
novel visyal stisyla (Film E). The readiness with which the
children imfproved upon the feedback suggests that the
children's difficulty 1in reporting temporal order may depernd
on a linguistic perforsance difficulty rather than a
ccgnitive competence difficulty (Siegel, 1978). In any
case, the results clearly demonstrate that the
preoperaticonal child is capable of benefiting trom training

focusing ufpon the concept of temporal order; that 1is,
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performance improvement does not appear to be constrained by
the cognitive stage. As was discussed 10 the introduction,
to the degree with vhich positive effects are achieved on
concept formation training tasks, Piaget's theory is
weakened.

In the area of temsporal xemory, Piaget assumes that a
preorerational child camnot relate temporal crder without
perceptual cues being rresent. He arques that a child's
thought is irreversible at that stage of cognative
develofment; children cannot recorstruct the order of events
that have already passed and wbichk are not Fercegptually
availilakle tc then. In the present study the majority of
6-year-ollds did mot spontanecusly recall irL a tenporally
ordered way, tut those Ss who did recall more than one event
di1d so ip the correct tearoral order, 1.e., they did not
jumtle accounts as repcrted by Piaget (19€69) and Fraisse
(1963) . In view Of the relative ease with which the
children imfproved through vertal feedback, the difficulty
reported Lty others may be related to the proktlem thre
Farticular recall task presents to children, rather thanm to
difficulty cf reporting tempora. order per se.

Piaget's exreriments have peen craiticized for
presenting children with contrived situations and artificial
Froblems, with which children have little exprerience. Sopme
research has demonstrated (Gelman, 19€9, 1972; Kingsley,
1967; levin, 1977; Siegler and Lieber, 1972) that even in

such unpromising situations children do learp new concepts

A
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The pattern of responses reported here for Xhe

(1975) and Mandler and Johnson (1977) . Thesw studie

that wemory for order 1s affected by the nature of the

experimental groups are basically in agreement ui‘t\,?c n

‘show

auditory stisuli. The focus of the present studyruas to
investigate children's spontabneous recall of teaporal
change; 1.e., stimuli chosen wvere vIvwed as arbpitrary
representations and apgproximations of situations that
Cchildren may encounter in their ordinary lives and whick are
in that sense generally fa;lliar to this age group. It may
be expected that complexity and structure of stiguli will
affect the degree to which children do give PF1 resgonses;
€e.3., certain film stinuli'niy contain more structural
Froperties which may work to inherertly increase attention
tOo the cues relating tc teagporal order. Speculations atout
the nature of the events that lead to PPT respchses canunot
te answered Lty this study. We nmust cousider that the
preoperational child is said to be egocentric, waking 1t
difficult to establish which evenﬁs would make the greatest
subjective 1mpression on each indl&{gpal ch1ild. It may lte
that fprorerties such as novelty, surpfise, high temnsion are
likely to Le focused or by children.

tata from previous research (Nelson, 19¢8; Kinkaide,
tS73; Nelsom and Kinkaide, 197€) provide some information

atout the stability of PPT responses with regard to thematic



content. lhese findings suq‘t that the ®as jority of
6-year-old children retain the PP1 responses reqgardless ot
3

the tﬁfpes in the f$Plas, elq., comedy, var picture,

high-tension themes, €tcC. The question of the stability ot

"PEI responses 1n relation to various structural content and
complexity might be dealt with in turther eapirical
research.

Research with autistic childremn (Hegwmelin, 1970)
sugygests that auditory stisuli are Letter suited, to teRforal
ordering while visual stimuli lend themselives nore readily
tc fFrocessing ot spatial dimencsions. Conseguertly, studies
of memory fcr temporal order whicn make use cf auditory
sti1mulil, such as stories, can be expected to lead to more

i efficient recall of temporal crder than 1f the materials are
visual. Tnhe present study, and tiLe author's frevious
research, used visual stimuli exclusively to assess the
cktaldren's spontaneous functicning 1AL rfelation to temporal
change. In terhs of our framework, recall of stories jyould
te expected tc contain fewer FP1 responses ard more
segjuential responses than filas. Although 1t 1s at fresent
impossible tc make a foramal ccaparison or analyé;s of this
prediction Lecause of methodolcgical differences Letween
studies, data of Mandler and Johmnson (1977) taseé on the
recall of stories, appears to contain Bmore co:;léte and
ordered recalls. In future research, comparing frequencies

of seguential responses to visual ana auditory stimsuli cggad

be useful ibn clarifying issues related to temporal

<
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FLocesses.

It is afpparent that memory for temporal order 1is
affected not only by properties of stimuli Lbut also Ly the
method by which the children are tested, i.e., recognition,
recall or reconstruction. Kesults obtained from any inquiry
into meiory fcr temporal order must be interpreted, giving
close considertion to all particulars of stimuli, tests, aud
Frocedures. In this sense, one minor contribution of thié
study 1s to emphasize the complexity of the frocesses which
must te studied. Notwithstanding this complexity, one major
ccnclusion stands: the cognitive plasticity of
preoperational children 1is greater than traditionally
assumed.

The rresent research, as well as other studies ir the
area of concept learning (discussed akove), hLave
implications for the education of first grade children.
Ccnce&:s in genei?l, and the concept of time 1L farticular,
are not necessarily aprlied aprropriately and spcntaneously
Ly children of this age. In this sense they are oot
established as firmly as they are in adults. However, most
concepts which fall wvathin the cognitive scope of the first
grade cbkild can be (and educationally, perhaps, should te)
situationally altered. The children msay need only limited
belp through instruction to develop these concepts, since
they already possess them to some degree. Ir cther cases
they can be taught theam through specific verktal feedback

rather easily. The necessity of directing children's
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attention to the relevant features of a given task is
evident.

The sequentially crdered instructions are often
presented to children at school. 1his study shows that thd
children initially do not spontaneously recall tasks in
their sequential order. They tend to focus on oLe pact of
the sequence only but are capatle ot recalling sequences 1if
they are made awvare that this is exfrected of tLeum. Thus, 1t
1s 1mportant for a teacher to realize the children's

. p »
capabilities as well as what it }s abgttcﬂﬁe given task that
makes 1t difficult for the childfen gélée?fcri, or learn, 1in
certain situations.

Furthermore, in the sphere ot temporal concepts the
children canrot obviously measure duretion. Thus,
6-year-old children fail any temporal concept that relies on
understanding of durational measurement. iurning to the
seguential order, the ‘thildren must Le made aware of what

o
A'tpe tarq‘_h:f.\.‘?néept is, rather than rely @0 thé child's
knoulghgevor self—dlscovgry of 1t. Making children a;ténd
to the relevant dimension (in the case of Segquences the
nRecessity to attend to more than one Fart of a sequence),
aided ty vertal feedpack about the correctness of their

responses, froved a potent technigue 1n training children's

performance cf verbal sequential responses.

.




VI. Theoretical Implications
Time 1s a very comaplex concept. Because of the diverse
manifestaticns of tise, the esfpirical study of its origins
and the develcpmental acquisition of time ccbCefpts may
provoke theoretical as well as methodological questions.
Psychological interest in the subject is persistent and has
lead to different approaches. Results from sinpgle 1inquaries
may not Lear directly upon imfportant questions which have
been asked akout time. Copnsequently, the resulting Ltody of
informaticn is.not yet unified and is often hard to
interfgret. As Friedman (1978) summarized: "No single level
of Fnalysis described all aspects of psychological
time..."(F. 2€8).

Since there are-two separate and essential elements
entedded in the concept of time, namely temporal order and
duration, sSeparate approaches to thesé may Le useful 1in
providing specific information about kasic and develofpmertal
compcnents. These two dixensions have to merge tefore the
final concept of logical and conventional~timetls developed.
It 1s possible that these asfpects may develop sibmultaneously
Lut not interdependently. 1Iraditiornal researca bas looked
for a fully integrated and tasically Newtonian ccncept of
time, one defined ty hcmogeneocus, u‘}forl, and everprese&t
flov, and therefore integrating order and puration
completely. Ip this regard, FfFiaget, ttaciig time
acquisition, neglects some unigue leatuce; of children's

manifestaticons cf temsporal relstions at various ages. 7These
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have Leen discussed through this study, e.g., childrern's
ability to apply approprdiate temporal words, anticipate
events in the future, relate events fros the past. At this
fFoint, Ornstein's criticisms (1969) of the rajor approaches
to the study cf time is relevant. He :ays: "Some have
identified 'real' time with the clock time Oof minutes,
seconds, etc. Th;; forgot that our clock 1is but one
arbitrary means of defining time. It 1s a coovenience, used
as anyarbitrary standard, useful for meeting and wmaking
arrangements, But it is not 'real' time any more than the
'time' cf L£oiling rice is 'real' or cesium time is ‘'real'"
(E. 34).

Independent examipation of developmental frccesses

un Lng the ability to handle temporal change and

ra

duiaﬁz n may e€xtend, clarify, and enrich our understanding
of what young children are capable of and semsitive to. It
may avert our thinkipng from emphasizing what they cabnrnot do
cr comprebhend 1n the sphere of tenporaé functioning.
Develcpmental research desobpstrates that children do e€xhilbit
various degrees of ability in their temporal furnctioning,
€e.g., use Bf temporal wvords, folloving ordered instructions,
using conventional temporal schemes, etc. (Friedman, 1978) .
The results cf this study are in accord with other recent
research in the develofgmental areas of remory for temfporal
order and copnceptual learning, since€ they strongly suggest

that the fpreoperational child's cogaoitive cafpacity is far

greater, more flexible and responsive to instruction than
-
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has been traditionally thought. More specifically, in tte
area of acguis@tionvof time ccncepts, a good fund of
information already exists abcut how the child's ability to
use and understand formal conventional time unfolds. While
less 1s known about the development of antecedents to the
concept of formal time and about how these are related to
each other, studies of children's use of such temporal words
as 'before', 'after', 'and then', 'first of all', ipdicate
that even young children have temporal awareness. This in
turn suggests that they also have an understanding of
concepts closely re.ed to those of past, fpresent and
future, far Lefore they demcnstrate such skills vw®thin tte
context of an experllental design (Miller, 1977). The
enﬁbagls Miller places on the need for‘abndudtlng
expernnéntal -observaticnal methods, 1i. e.,‘551nq materials
and situations uithid‘childcen's ordinary e€xfperience, is
igfportant. o “ ;m
@ <y L4 g
Presently, it appears that betore the lcgical -and

conventional ideas of time occurG’tbe Cckild may have

«
-

comprehension of, and skills ipn dealing with, ongoifng crange
as a tempcral dimension. This gay be true even when &uch
éomprehensions and skills lack integratior. It may ke said
that this spontaneodg approach to events of everyday life
does gradually lead to experience of durational and formal
aspects of timse. That is, a child of young aje, uhile.
lacking conventional and formal temporal understanding, is

*

engaged witbh and, therefore, does “experience" teaporal

o
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order and duration. This is true even though these time

dimensions may be inderendent of each other, and may be

v
vulnerable tc various situational components.

The necessary colligation of tenporaq.brder and
duration, as studied in depth ty Piaget, is indeed a
developmental process. The process itself needs to be

inspected to see whether it can be accelerated or altered by

L 4
even earlier trainimng interventions than attempted herein.

Y

conceivaktly those even h gl T

Presently, we can only begﬁfvg. at é-year-old chkildren, and
'Q g capable ot

VB

]

“"experiencing"” and rec reat deal more temporal

[1'4

ot

T 2%

As sievys ?:§78) Ecints ouwt: "...developmental psychologigts

3

ed too long and too hard on the proklems of
what a G’cannot do hefore a certain age inste€ad of
asking how a child uses his capabialities, how he can berefit
frcm instructions, and whether the child uses a é%ncept in
his or her natura“x‘zvironlent. Of course, it does not
icply that the chi*ld learns akout the world around him in a’
manner analogous tc these tasks; i1t does imply that
xnfornatio;'about how abilities develop might Le gained more
fruitfully from the study of the acquisitior of conéepts
than fron‘theic presehce in the initiﬁl state. " (p. 62).

Investigation of the accuracy of children's memory for
R A

¢ temfporal crder pfer se was not the primary purpose of this

vy

; study. The interest was rather in children's spontaneous

" e avareness of, and attention tc, ongoing temporal change,
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i.€., vwhether they Spontaneously focus on one event emkedded
in a given sequence of events or whether they attend to and
report more than one event. In that sense, ééquential
responses might have been viewed as any case in which two or
more events are related by a chilé.regardless of the actuél
accuracy of the tesporal crder. 1The in1t191 disregard of

accuracy in reporting okviously reflects an assumption that

L

attenticn to more than one€ event is a prereguisiteji?r
reporting of any seqguence in a temporally ocdered';ly. Inﬂé’””
cther words, the step following the child's PPT responses
~would ke attending ta two or Rore ‘events and suck an

attention sight not%pucessarily result i1amediately 1n

accurate ‘recall of dpgquences, vhatever the final outccme of
‘y

the frocess ie. :

It was somewhat surprising to find that wher children
recalled rore than one event t 'd1d so 1n thke correct
order. This finainq may bave x due to the nature of the
received feedkack in wbich it was €emnphasized\that the

correct temporal order is the relevant cue inithe given
¢
task. 1In any case, because stress€¥as placed upon the  § “
»
correctness of the order, it cannot Le safely corncluded that

the children would have spontaneously recalled the correct

N

temporal order without benefit of such intervention. While
a firm conclusion is not yet warranted,-nonetheless one may‘."

conclude that the children were cdbable of doing .so0 with a
[

Bipimal traiming. It say be that a similar experiment with

even younger children, and with more emphasis on complete

\ . ‘:I-\c ‘i
N
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recall of eveats and no eaphasis on the correctness of the
temporal czdét, would clarigy vhether or not children
spobtapneously and autosmatically link the remembered events
into correct temporal crder or whether they start to
structure }hen in such™a BaRDEr later. Cornseguently,
questions remain as to the actual develofmental sequence of
cbildrents spontaneoug aprroach and their efficiency in
dealing #ith events around them vhich always occur within
the context cf conventional temporal dimensions. how PPT
responses progress intcg attention tc two Or Rofe comfponents
of rperceived change (at ficgg perhaps reported 1n i1ncorrect
order and fipally repozted'in cqfrect order) canpnot bpe

v

ansvered Ly this study. Future rese@arch may L€ e€xpected to

kN

provide a ﬂ.%é detailed understandaing of children's growing
capabilities to relate and structure€ the ongoing change
around tbhewm.

Werner's suggestion that children's systematization of
time does not cegin with construction of a continuous,
quantitative scheme, Lut rather with the conceft of time as
a sort of 'sutstance' trought together as discontinuous
pieces and giveb structure by concrete and affective
gualities, fprovided an alterpative appgproach to Piaget's.
These 1deas may be illustrated even 1in :Le scphisticated
adults who are comfortable with, and knowledgeable about,
the converticnal temporal schemes used by their society. .

Adults in our society may frequently resort to PPT resgonses

vhile reporting about their lives, situations from the past,
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and their plans about the future; e.g., one's friend may
ansver such a question as "what did you do last summer?" by
saying "I wendnt to Eurépe" without any further reference to
vhat had freceded cr fcllowed such a trip which also likely
did not extend through the entire summer. Such PP1
responses are not unCoOMRAOND 1D OUr Cohversatiorns and &ieed
are expected, and are fprotatkly preferred tc long detailed
accounts of a person's past and future activities. However,
the adult's :PT responses ﬁay difter from those of children
in at Jleast one way. They nmay ceflectﬁ!he Ferson's choosing
the i1mportant feature as an atstraction of the recalled
sequence, ﬁ!

Another difference is that adults seem more adept in
switching frcm one mode of relating temporal exrerfencegs to
another, i.e., PPT, sequential, or multiplesequential. ‘1lhey
are not only more ready to do so tut also do sO more
appropriately than children. 110 give an example, 1f we ask
our spouses about how they specif}cally spent their day,
they can readily tell us apbpout various multisequential
activities that they have participated in. A tramnsition
from one mcde Oof relating tc another cannot be expected of
6-year-old children. Even though children may be capable of
relating events in a seguential lanné; under certain
circumstances (and they apparently can be instructed to do
sc, as this study shows), it does Dot appear to Lte their
natural or spcntaneous way og relating their past

exferiences or anticipating the future. Furthermore,
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notvithstanding the rohustness?ﬁf the training results, the
questicn remadns if such improvement would, or did, affect

the children's functiobning outside of the experimental task.
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