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ABSTRACT

THE RELATIONSHIP BETWEEN TIME CONCEPTUALIZATION 

AND TIME LANGUAGE IN YOUNG CHILDREN 

by

Joyce We i1 

Adviser: Profes or Harry Beilin

This study examined the relationship between language and thought 

through the study oi the child's development o ; the notion ot Lime and 

the development oi those aspects of language that express temporal 

relations (time language), BoSed upon Piaget's treatment oi the 

development oi time concepts, and psycholinguists' data of the develop­

ment ol time language, the study tested the following hypotheses:

(I) Cognitive development precedes or is concomitant with linguistic 

development. Specifically children must acquire reversible operations 

before they can comprehend or prodia e tenses such as Lite present perfect 

and the past progressive, or can use correctly before and after in both 

positions in a sentence, (') At later stages of conceptual development 

(ages b - 7) , yet prior to the development of certain concrete operations 

(age 8), the child's language in and of itseli will not be sufficient 

to advance him to the next stages of operational thinking.

Five groups of children, 12 nursery Ss, 29 kindergartners, 2y first 

graders, 30 second graders, and 30 9-, L0- and 11-year old children, were 

administered, individually, a series of time concept (both verbal and 

non-verbal) and time language tasks,

I
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The language tasks consisted of: 4 syntax items which tested the

following: present progressive, past, future, present perfect, past

progressive and the conditional, and 7 vocabulary items which tested 

the following words: fast, s1ow, first, last, more(Ionger) tlme, less

(shorter) t lme ; d Be t ore/a f t er constructions (After X, Y; X before Y;

X ; Be f ore Y , X) .

The time-concept measures included: a reversib11ity-time-ser1 ation

task, a Piaget-time concept task consisting of b situation; and a time 

concept attainment task based on a discrimination model. The latter 

task also included a verbal training procedure. The language productions 

of the children were recorded for all the concept measures.

The language measures used in this study indicated that speed words 

were t fie easiest whereas words dealing with duration were the most 

difficult. Tenses such as the present, past, future were mastered by 

more than 7f'7. of the subjects whereas L.he past progressive was mastered 

by not more than bO?. of the Ss. The language measures emphasized the 

importance ot the '-ontext within which a lexical item is presented. 

Children may comprehend an item within one context but not within 

another. AnaLyses of the Piaget Time-Concept Tusks indicated that 

the order of difficulty ot the items was similar to that of Piaget’s 

and closely approximated scalability criterion. The children's 

explanations revealed that time space, distance and speed were confused, 

lending support to Piaget's conception of the child's development of 

t lme .

The overall relationship among the above measures indicated that 

reversibility operations precede deve1opmenta 1ly the past progressive 

tense, and the be fore/a f ter connectives when the order of events are
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the reverse ot the order in which the sentence is spoken. The relation­

ship between the language measures and tiie concept measures were 

significantLy correlated. However none of the correlations within each 

grade were significant nor were there any significant correlations 

between specific Piaget situations and vocabulary and syntax scores.

The language productions of the Ss revealed a relationship between 

correct score on the Piaget situation and type ot cognitive explanation 

used. Language explanations given after the concept - attaLnment task 

and prior tu verbal training indicated that there was a tendency tor the 

younger os who were trainable to use the response patterns of the older 

Ss while there was a tendency for the older Ss who were not trainable 

to use the response patterns of the younger Ss.

The second hypothesis, that language was not a sufficient condition 

to advance operational thinking was confirmed. When the language was 

used appropriately it only acted as dependent variable, an expression 

ot a cognitive structure already present.



ACKNOWLEDGMENTS

Many people contributed to the shaping of this document, directly 

and indirectly. First, I am grateful for the guidance of the members 

of my dissertation cocmnlttee: Chairman, Professor Harry Beilin, who

provided continuing intellectual support and stimulation; Professor 

Francis H. Palmer, whose faith and encouragement significantly influenced 

my career; and Professor William King whose advice was always available. 

For aid in navigating among the ambiguities of academic organization -- 

helping to get things done, in other words -- I am especially appreciative 

of the help of Dean Marilyn Mlkulsky. Mrs. Helen Horen advised me truly 

and well on the statistical problems; my brother Simon Weil, spent many 

long and difficult hours at the computer to produce the numbers 

necessitated by these problems. Behind the numbers, of course, were 

fleah-and-blood children, and it was Mrs. Elsie Drescher who found 

them for me, Miss Helaine Polsteln who helped with the classification 

of the protocols, and Miss Saundra Dalton who assisted with the 

administration of the tests. In any project of this length, it is the 

last few steps which seem the most difficult, and this stage was made 

easier by the skillful and patient typing of Diane Terranova, Kathy 

Grenham, Mary Jane Barboza, Ellen Harrlgan, and my cousin Carol Stern. 

Finally, 1 am fortunate to have spent the final months of the project 

in the supportive atmosphere of Russell Sage Foundation.

This research was partially supported by National Institute of 

Child Health and Human Development grant HD-00925-09 to Dr. Harry 

Beilin and by a Training Fellowship under grant HD-00231 from the National 

Institute of Child Health and Human Development.
J.W.

1



TABLE OF CONTENTS

Chapter

Acknowl ed>pnen ts...................................   I

Table of Contents.......................................... ii

1,1st of Tables......     H i

I T n t rod tic t i on................................................  I

1 I Me t hod......................................................  11

III Res n 11 s .......,............................................. 24

IV Disc us si on.,.,.............................................. 30

Footnotes................................................... b6

Tables......................................................  88

Appendix A: Assi^twent of Ss by Session, Sequence,
Sex and E .................................  1114

Appendix B: Test Booklets...............................  108

Appendix C: Types of Explanations Used After
Si tuation I...............................  I ? 1

Appendix D: Types of Explanations Used After
Sit tuition II........................   130

Appendix E: Types of Explanations Used After
Situation ITT............................. 137

Appendix F: Types of Explanations Used After
Situation IV..............................  144

Appendix C : Types of Explanations Used After
S i t ua t i on V ....  .........................  151

Appendix H: Types of Explanations Given After
40 Concept-Acquisi11 on Trials: More.... 158

Appendix I: Types of Explanations Given After
40 Concept-Acquisltion Trials: Less.... l&5

References.................................................. 112

Vita

il



L I  ST OF TABLES

Table Pu,y

1 Order of Tasks by Session and Sequence.......................  ';3

Vocabulary Scores by tirade and Sex (Xs and S.Us)............  70

3 S u b j e c t s  P a s s i n g  E a c h  V o c a b u l a r y  I t e m  by  tirade
( i n Pe r be nt s ) ...............................................................  7 1

u  S y n t a x  S c o r e s  by G r a d e  and sex (X s a n d  s.IJs)......................  7 3

S Subjects Passing Each Syntax Item (in Per Cents)............  7 3

t> Subjects Passing Each Item on the Be 1 . r e / A f t e r Test
(i n Per Cent s)...............................................  7 3

7 Comparison of Before vs. After Performance in Keversed
a n d  N o n -  Re ve r spd O r d e r s :  W i t h i n  G r a d e  c o m p a r i s o n s ..........  '/<:

H The Ite 1 a t i on s h I p Between Be f n r e / A f t e r and Vocabulary
and syntax Scores by Grade ( Poi nt - Hi serial 'or re I .it ions) . , 77

U C o r r e c t  TC3 Kt s p o n s e s  b y  G r a d e ,  Bex, and S i t u a t i o n .............  78

l(t Subjects (.living (airreef situation Responses: Criterion A
(in Pe r Cents)...............................................  do

11 Sub jet ts G i v i n g  corrii I it n a t i o n  R e s p o n s e s :  C r i t e r i o n  B
(in Per c u t s ) ..........................     81

1.1 N u mb e r  il Correct R e s p o n s e s  on Time - Cone ep L A t t a i n m e n t
T ri a ls , T r a i n i n g  and C r i t e r i o n  by C o n c e pt  and G ra de 
(Xs and S . bs ) ............................................................  8 1

13 Subjects Attaining Reversibility by tirade (in Per Cents).... 83

lb subject s' Performance on Pi age ti an ['asks ( Cr iter ion A)
and Language Ciores (Vocabulary and Syntax Scores 
Combined) (Ns)......................................    8b

13 Subjects' Performance on Pi agetian Tasks (Criterion B)
and Language Scores (Vocabulary and syntax ucores 
Combined) (Ns)...............................................  83

16 Relationship Between Piaget Situations and Total Syntax
Score (Point-Bi ser ia 1 Correlations)........................  86

17 Relationship Between Each Piaget Situation and Total
Vocabulary Score (Potnt-Biseria 1 Correlations)............ 87

111



L IS T  OK TABLES Cont

Table Page

18 Relationship Between Concept Reversibility and the
Comprehension ot the Complex Tenses (Expressed
i n Ni irabe r o I Ss).............................................  88

1 Concept. R e v e r s i b i l i t y  P e r f o r m a n c e  as a F u n c t i o n  of
Language Reversibility (Ns).................................  SO

2 0 Kindergarten .'objects (living Correct Responses to Each
Piaget .Situation as a Function of Language
Reversibility (in Per Cents).................................  91

.’1 First Orade Subjects hiving Correct Responses to Lath
Piaget Sit ua Lion as a Function of Language
Reversibility (in Per Cents)...........   9?

2 2 Second tirade Subjects hiving Correct Responses to Each
Piaget Situation as a Function of Language
Reversibility (in Per Cents)................................ vj

2i Relationship Between Reaching Criterion alter Verbal
Training and Language Scores (Point-Biserial
Cor re La t i on).....................    )i>

24 Classification ot Explanation for Each Piaget Situation
by Category and Age (in Per Cents).........................  9S

,'b Classification of Explanations tor Each Piaget Situation
by Category and Situation Score: Younger Ss (in
Per Cents)...................................................  9 7

26 Classification of Explanations for Each Piaget Situation
by Category and Situation Scores: Older Ss (in
Per Cent s).................................................... 99

27 Type of Explanation Given After 40 Acquisition Trials as
a Function of Age (in Per Cents)...........................  101

28 Type of Explanation Given After 40 Acquisition Trials as
a Function of Trainability and Age (in Per Cents)......... 10?

iv



CHAPTER I 

INTRODUCTION

T h i s  s t u d y  e x a m i n e d  the r e l a t i o n s h i p  b e t w e e n  l a n g u a g e  a n d  t h o u g h t  

t h r o u g h  t tie a n a l y s i s  ot the eh i Id's d e v e l o p m e n t  ot the n o t i o n  o f tim e  

and the d e v e l o p m e n t  o: t h o s e  a s p e c t s  ot l a n g u a g e  that e x p r e s s  t e m p o r a l

r e l a t i o n s  (time l a n g u a g e ) -  T h e r e  is a long h i s t o r y  c o n c e r n i n g  the 

r e l a t i o n s h i p  b e t w e e n  c o g n i t i o n  and l a n g u a g e .  C h o m s k y  ( l c p r ) ,  in h is  

h i s t o r y  ot l i n g u i s t  ii s, p o i n t s  out that the* s t u d y  of language- h as  

a l w a y s  , 0 1 : r a i n e d  .some p s y c h o l o g i c a l  a s s u m p t i o n s .  . s e a r l y  as the 17th 

c e n t u r y  !Jcs c r i e s  j u s t i ‘ i e d a f a i l u r e  1 >! t u r mu 1 a L e r u l e s  ■ > ■ s e n te n ce  

c ' > n s t I ik t i o n b e c a u s e  the " eij ue n r e ot w o r d s  in a s e r O e n i e  .. o r r e s por.cl 

ri n - c l l v  to the I 1 viw o : t h ought [ p . 'j ] . " In the mi d - n i ne t cent b ■ cut .: r ■. .

J . S. M i l l  felt that " g r a m m a r  . . . is the b e g i n n i n g  of the a n a l y s i s  ot 

the t h i n k i n g  p r o c e s s  (in C h o m s k y ,  19bb, p. b S ] . "  In the e a r l y  part of 

the 'nth c e n t u r y ,  s o m e  l i n g u i s t s  r e j e c t e d  Llie n o t i o n  that c o g n i t i v e  

p r ■ >c e s st* s s h o u l d  he s t u d i e d  .is part of lingu i st  i < x (Hi ootid i e 1 d , I 1) i )) .

C o g u i i i v i st s , h o w e v e r ,  h a v e  .,lways p a i d  rime a t t e n t i o n  to l a n g u a g e  

d e v e l o p m e n t  w i t h i n  t he i r c o g n i t i v e  t h e o r i e s  ( P i a g e t ,  Id.’h; V v g o t s k v ,

1 d ( - 2 ) , although the 1 a s l ten years represent the he g i nn i ng o I a :na j o, r 

(d turt to explain language development .and the role that cognition plays 

within language. (Piaget , l')b'3; H rimer, 1 bn C ; Beilin, 1 'Jfi'Bt) , There art1

now several major theoretical views concerning the I a n g ua g e /1 , >gnit ion 

re 1 at f o n s h I p .

According to one view, the source oi intellectual operations has 

its roots in the sensorimotor period, that is, the pre*language phase ot 

development and both language and cognitive operations emerge from the

I
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development of the symbolic function (Piaget, 1961; Sinclair-de-Zwart , 

1968; Furth , 1969).

Language acquisit ion in this general pos it ion , Is dependent upon 

the child's possessing of relevant cognitive structures (Piaget, 1963). 

Beilin (1969b) lias shown that the child's ability to form plurals is 

related to his acquisition of number conceptual1z n t 1 on. Similarly, 

research conducted with educable retarded children suggests that the 

ability to in fleet is dependent on level of operational thought (I. o veil, 

1968). In addition, both Cromer (1968) and Slob in (1°66) have found 

that although a child has been exposed to certain forms, structures and 

words with a high frequency, he fails to acquire them until he has 

reached a particular stage of cognitive development. Forms of the per­

fect tense were found throughout tne mother's protocols, and although 

the child had a sufficient sentence span and the elements neewssarv to 

fortr. the perfect tense he did not do this until after ape 4;6 (Cromer, 

1968). Similarly, Russian research has shown that the emergence of 

certain morpho1ogica1 categories can be explained in terms of conceptual 

difficulty. The conditional is late in emerging in the child's speech 

although its grammatical structure is exceedingly simple (Slobin, 1966).

While the processes of language and thought development may be 

synchronized after the sensorimotor period, the acquisition of language 

is not necessary or sufficient for the development of preoperational 

or concrete thought processes. Two different sources ot evidence have 

been cited to support this view, one source derives from studies com­

paring deaf-mute children with normal-hearing children. These studies 

have shown that the deaf show only slight retardation in the acquisi­

tion of elementary operations (Furth, 1966). The second source stems
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from studies which investigate the relationship between language de­

velopment and the stapes of operational thought. Tnhelder et al . (1966)

and Sinclair-de-Zwart (196R) studied children’s verbal productions in 

relation to their ability to solve fonsrrvation tasks. Thev found that 

children who solved conservation problems used pairs of coordinated de­

scriptions in the same sentence when describing a problem which varied 

in two dimensions (e.g., 'he has more beads but thev are smaller"); non- 

conservers lacked this linguistic form. Appropriate linguistic training 

did not improve conservation performance and onlv in tho case where an 

intermediate stage had been reached was there progress to the next stage. 

Beilin (1969a), on the otiter hand, offers evidence that providing the 

non--conserving, child with a verbal rule significantly improved conser­

vation performance. However, he states that it is questionable whether 

what is achieved is true conservation (Beilin, 1969a).-'

Some developmental psycholinguists, particularly of the transfor­

mational school, have regarded language and thought processes as 

independent. However, thev feel tha'. the child is endowed with an innate 

structure, the "language acquisition device which guides the first stages 

of linguistic development (McNeill, 1966). Onlv a minimal amount of e x ­

posure to speech is required for language to emerge (Miller and Chomsky, 

1963). These linguists cite as evidence the seemingly wide discrepancy 

between the four-year-old child's inability to solve Fiapetian type 

problems and the fact that by that age he has acquired all the complex 

rules of grammar (McNeill, 1966). They feel that to account for the 

rapid growth in grammatical competence thev must appeal to some innate 

explanation. Thus, these linguistics would not concur with Piaget that 

certain intellectual operations obtained in the pre-language period are
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necessary for the development of language. More recently, Bever (1970) 

argues that some substantive as w.*il as formal universals (the latter 

had always been considered as part of an Innate language structure) may 

reflect general cognitive structure as opposed to innate structure. He 

cites as an example, that the universality of the noun/verb distinction 

in language might be explained as the linguistic reflection of the 

general cognitive distinction between objects and the relations between 

objects. Thus, the concept noun ' would not have to be taken as a 

linguistic universal but merely the linguistic expression of such a 

cognitive distinction ip. 172|." Rloom (196H) lias emphasized that an 

account of the development of linguistic competence must incorporate the 

interaction between linguistic experience, non-1ingu1stic experience and 

cogn i t ive-pereept ua1 or gan i zat1on.

The Russian school as represented by Vygotsky (19b?) anti Luria 

(1957) differs with the abov 1 viewpoints. Thev view language as the 

source for creating the possibility of the 'intelligent coordination of 

function' (Luria, 1957), According to their theory, thought and 

language evolve independently at first. Then, at the stage when the 

child begins to discover the symbolic functions of words (around 19-2b 

months of age) the developmental paths become interdependent. Highly 

differentiated logical categories emerge in the child's thinking as a 

function of his ability to develop more differentiated language (i.e., 

words). The 'word in ttiis case is the guiding function for the 

development of genuine concepts (Vygotsky, 1962).

Bruner and his colleagues (1964) have attempted to support this 

view by demonstrating that improvement In language and "activation11 of 

language habits can improve children's problem-solving ability. Using



a pretest, training, posttest paradigm, Frank (Bruner, 1964), and Nair 

(Bruner, 1964) demonstrated posttest improvements on conservation 

problems in chiIdren aged 5, 6, and 7 a 1 though not in children 4 years 

oi age. Bruner (1964) attributes success to the fact that the child 

lias been given an internalized verbal formula which he can use to over­

come the enormous perceptual discrepancies which had previously hindered 

him. Beilin (1969a), in a somewhat similar position holds that 

language in this case acts as a linguistic algorithm even though the 

child Lacks understanding of what he observes.

Watsonian behaviorists viewed thought as implicit Speech. With 

sufficiently sensitive instruments they argued one should be able to 

detect some sort of muscular movement accompanying thinking. A more 

sophisticated view, and one which resembles the formulation of the Russia 

psychologists, has been proposed by modern behaviorists such as Kendler 

and Kendler (1959) and Reese (1962). The main point in this theory is 

that there is a transition period in which the child begins to make medi­

ating responses to the stimulus presented to him. The most important 

mediating response is the word which becomes the guide in problem solving 

Although children can lebel the cues before the transition period, they 

have, according to Reese, a mediational deficiency so that labeling is 

not brought to bear on problem solving.

In summary, there is one line of reasoning which makes the as­

sumption that, although language and thought processes may evolve 

contemporaneously, language is not sufficient nor necessary for the 

evolution of thought processes. There is within this viewpoint a 

further division between the cognitivlsts and the psycholinguists of the 

transformational grammar group: the cognitivlsts maintain that oper-
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at tonal structures are necessary for language development, whereas the 

transformational linguists insist on the importance of innate structure 

for language development. Although as indicated an increasing number of 

psycholinguists of this persuasion are modifying their position and are 

making an accomodation to the influence of cognitive processes. The 

other school of thought states that although language and thou ght 

processes are initially independent, there is a transition point after 

which language directs the function of thought development.

The investigation to be reported here attempted to provide further 

data relevant to these questions through the study of the relation be­

tween time language and time conceptualization. It was hypothesized, 

for example, that the concepts of order and duration are necessarily 

acquired before children can make effective use of those aspects of 

language dealing with time. By examining the process by which tune 

concepts, on the one hand, and time language, on the other, develop, the 

study provides data relevant to the more general questions surrounding 

the relationship between language development and cognitive processes. 

Before specific relationships between these variables can be hypothe­

sized, a discussion of the development of the child's potions of time 

and time language i6 necessary.

The most extensive research on the development of time concepts in 

young children has been conducted by Piaget (1959, 1955). He defines 

Beveral operations that the child must attain before he possesses a 

systematic notion of time. These are: (1) the logical operation of

seriatlon, (2) the logical operation of class inclusion, (3) the 

coordinat ion of the two, and (4) a concept of speed. Once these four 

phases have been reached, the child is capable of discovering the
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system of time measurement. In addition, Piaget delineates three de­

velopment periods during which these time concepts are acquired: (1)

the period of sensorimotor intelligence (0-2 years), (2) the preoper­

ative stage (2-7 years), and (3) the period of concrete operations 

(reached about 7 years) .

At the sensoci ruotor level there are six stages in the development 

ot the temporal schemata. During the first two stages (0-4 months), 

the observer views the child's actions as being arranged into a tempo­

ral series. However, the child does not perceive any order since to 

him his actions are global and undifferentiated. During the third 

stage (4-8 months), the child ia able to perceive a sequence of events, 

and probably has an elementary consciousness of a before and after re- 

lationship. for example, the child must understand that he needs to 

pull a chain before he can activate his rattle. In addition, he is 

beginning to form a memory for the very immediate past. During the 

fourth and fifth stages (8-18 months), the child becomes capable of re­

taining a series of events in which he did not directly intervene. He 

also attains the capacity to remember event s for a longer per i od of t i me .

In the final stage of sensorimotor development, the child becomes capable 

of objectifying the temporal schema on a representational basis and 

recalls even more remote past events.

In his research with the preoperationa1 child Piaget has found

that :

1. Children under 5 have difficulty in judging the equality of 

time or order in time when two objects are moved at different speeds 

or follow different paths. If the objects move at the same speed or 

cover the same distance, they can correctly Judge the simultaneity of
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start and stop.

2. Onlv 175: of Genevan children studied between the ages of 4 

and 5 could Judge equalitv of duration. Temporal duration was usually 

judged according to the content of the action, the quantity of work 

accompl1 shed, or bv the external relationship of the ohjects (in 

Fra i sse , 1963).

1. In problems dealing with the coordination of order and duration 

It was found that even when children would admit to the simultaneity 

of starting and stopping, thev would not admit equalitv of temporal 

duration. Fven after children were capable of seriating successive 

intervals or levels, they were not capable of reconstituting these 

events if thev had to deduce one temporal interval from antoher. Be­

fore the child could progress from a preoperational level to a concrete 

level of thought he had to be capable of taking order and duration Into 

consideration simultaneously.

McCarthy (19S3), commenting on Piaget's descriptions and expla­

nations of the development of time concepts in the preoperative child 

asked: (1) whether the child’s progression to more advanced stages in

time concepts was accomplished at the same time that he began to use 

tiie past and future tenses in his speech; (2) whether the child has a 

clear concept" of verbal terms such as before, after, faster, sooner, 

first, which are inherent in Piaget's method; (3) whether the time con­

cept was inextricably bound up with the ability to express concepts 

verbally. These questions still have not been answered.

Cromer (1968), as part of a major longitudinal study analyzed the 

development of temporal referents in the spontaneous verbai productions 

of 2 children. The analysis of their speech samples made possible for
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the formation of a preliminary order of the emergence of what can be 

differentiated as a time lexicon and a time syntax.^ He found that with 

respect lu Lime lexicon: (1) that words such as before, after, fast,

quick were not used spontaneously in the child's speech until ape b ; 6:

(?) that words such as before and after are used to relate two objects 

in space before thev are used to relate two events in time. With respect 

to time syntax, he found that : (1) utterances classified as future (use

of will + verb) do not appear until 3:6; (?) use of references to the

past hep in at 2;7 and show a slight increase with age; (3) it is not until 

about age b \ S  that the child is able to produce utterances in which the 

linguistic order does not perserve the real order in time; (4) the child 

does not begin to use the more complex tenses (perfect, progressive) and 

conditional statements until age ;6. In fact, Cromer concluded that 

something seems to occur after age b or b \ 6 which "seems to make possible

a greatly expanded range of temporal reference and the relations be­

tween times [p. 165!."

A cognitive analysis of time syntax may indicate why some structures 

emerge later than others in the child's speech. The present perfect 

temse emerges late in the child's speech, although the components neces­

sary for its use are available much earlier. The present perfect tense 

is defined as "taking something which has occurred in the past and making 

it particularly 'relevant' to the time of the utterance (Cromer, 1968, 

p. 117).' Compare the sentence Have you written a letter? which is in 

the present perfect and asks a question about the present time, and the 

sentence ‘Did you write the letter?’ which is a question about some 

definite time in the past (Jespersen, 1929). The child, in the first 

sentence, must go from the present time (his situation) into the past
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time and then back to the present. This process seems to be analogous 

to the operation of roversibi1itv. Similarly, the ability to use after 

and before in both positions in a sentence seems to imply the same 

process. After, when used in the first position in a sentence retains 

the true order of events (After X,Y); however, when used in the middle 

positIon, the order of events is reversed (Y after X) . The opposite is 

true for before (X before Y; Before Y,X). The past progressive (was + 

participle) seems to be tapping a different cognitive ahij Itv. The 

purpose of the progressive tense is not to "express duration in itself, 

but relative duration, compared with the shorter time occupied bv some 

other action (Jespersen, 1929, p 278)." In the sentence, "lie was 

writing when I entered the room," the child must deal with two intervals 

of time simultaneously.

Based upon Piaget’s treatment of the development of t ! .ne concepts, 

and psycholinguists' data of the development of time language, the r.f-dv 

tested the following hypotheses:

(1) Cognitive development precedes or is concurrent with linguis­

tic development. Children must acquire reversible operations before 

they can comprehend and produce tenses such as the perfect and past 

progressive, or can use correctly before and after in both positions in 

a sentence.

(2) At later stages of conceptual development (ages 5-7), yet 

prior to the development of certain concrete operations (age 8), the 

child's language in and of itself will not be sufficient to advance him 

to the next stages of operational thinking. Although the child may 

have demonstrated knowledge of time vocabulary ond time syntax, these 

will not be sufficient for him to display a systematic conception of

t ime, that is, the abili ty to coord inate order and durat ic n .
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CHAPTER II 

METHOD

Three groups of children, kindergartners, first graders and second 

graders, were administered, individually, a series of time concept and 

language tasks. Both verbal and non-verbal time-concept tasks were in­

cluded. The performance of all children on each test was first ana­

lyzed for developmental sequences. Then comparisons were made between 

scores on all tests in order to determine relationships among time- 

concept tasks and time-language tasks. Subsequent Iy, two addit ional 

groups of children, aged 4 and 9-11, were given some of the cognitive 

and verbal tasks In order to provide baseline data on the language 

measures and an adequate ceiling on the time-concept tasks. The results 

of these supplementary studies are incorporated into the results of the 

main study.

Experimental Design

All the kindergarten, first and second grade Ss were given the 

same series of six language tasks and time-concept tasks during two test­

ing sessions. Four-year-olds were given only the language tasks. The 

9-11-year-old children were given only the concept tasks.

Four testing sequences were devised in order to counterbalance the 

effects of testing order. In two of the four testing sequences cogni­

tive (time-concept) tasks preceded language (time syntax and vocabulary) 

tasks. In the other two sequences, the tasks were presented In the oppo­

site order. In addition, the effect of experience with the various tasks 

was controlled by alternating the tasks presented in sessions 1 and 2. 

Table 1 summarizes the testing sequences. No child was permitted to see
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Insert Table 1 about here

two films In a row and each film was separated by an activity task. 

Procedure

Each child was assigned a testing sequence as he entered the test­

ing room. Appendix A summarizes the assignment of Ss by session, 

sequences, sex, E and grade. Each S - as seen individually for two 30- 

minute sessions. No sessions were separated by a period of less than 

two days or more than five days. Each session was administered by a

different E. A total of three F.s, including the author were used in 
2the study.

The Ss were brought into the classroom individually by the E and 

seated in front of a chair approximately 5 feet away from a child's 

painting easel. Films were projected in this easel with a Kodak MFS-R 

projector. For the non-film tasks, the S was seated behind a child's 

table across from the E.

Time Language Tasks

Time-Language Film. A time language film was constructed to 

measure the S/s comprehension of time syntax and time vocabulary.

(There were 9 syntax iteras and 7 vocabulary items which are discussed 

in detail below.) The original film consisted of 5 situations each of 

which depicted 2 care racing each other. Within each block of four 

quest ions, the colors of the cars (black or white), and the pos it ion 

of the cars on the film (top or bottom) were randomly assigned. The 

test consisted of 21 questions, 16 vocabulary and syntax questions, and 

an additional 5 questions in which the Ss were asked to explain their 

choice of cars. To minimize chance effects, a syntactic structure or
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vocabulary item was scored correct only if the child responded correctly 

to that item in both sessions. Only partial credit was given. The Ss 

were instructed to carefully watch the two cars racing because they would 

be asked some questions after each race. If the child requested, a 

race was reshown, or if it appeared to E that the child had not been

watching the race from start to etui, E replayed the film. Each race

lasted about 6 seconds. In reporting the results of these language items, 

the numerals 1 and II are used only if the same language structures are 

repeated. The numeral I indicates that both position and speed cues 

could be incorporated to comprehend the language items; the numeral II 

indicates that only speed cues could be used. When no numeral is used 

both position and speed cues are available. The test questions and

answer sheets are found in Appendix B.

(a) Time Syntax. There were a total of 9 syntax items designed 

to test the child's understanding of the following tenses: past,

future, progressive, perfect, and conditional construction. Five of 

these items could be answered correctly by relying only on position 

cues, or position and speed cues. These items were: the present

progressive (is + verb + ing) ; the past (verb + eti) ; future I (will •+ 

verb); conditional I (If. . ., then) and present perfect I (has + past

tense of verb). Three items could be answered correctly only by relying 

on speed cues: future II (will + verb); conditional II (If. . ., then)

and present perfect II (has + past tense of verb). For example, in 

future I: "Whicn car will win?" the car that wins is ahead when the

question is asked. In future II: "Which car will win?" both cars are

stopped a t the same poin t when the ques tIon is asked. Thus, the chi Id 

must infer that the car going faster will win. The same holds true for
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present perfect I and II, and conditional I and II. The past progressive 

Is slightly different. The question: "Which car was winning when the

bell rang?" is asked at the end of the race when both cars are at the 

same point. However, when the bell rings one car is clearly in front of 

the other car. In order to minimize the effects of memory, the situation 

is shown twice and only the second answer is scored.

(b) Time Vocabulary. There were seven vocabulary items designed 

to assess the child's comprehension of order (f_i_rsJL* last) ; speed (f ast, 

slow) ; duration (mpjre* or longer time I and II, less or shorter time) .

The difference between more time I and II is that in the former case, 

the car that took more (longer) time was ahead of the other car when 

the quest ion was asked, whereas in the latter case the cars were at the 

same point wtien the question was asked.

Before/After. The connectives before and after may be used to 

denote spatial or temporal successions. If these items had been 

presented as part of the time vocabulary film, it would have been im­

possible to distinguish whether the child was responding to spatial or 

temporal cues. Consequently, the Before/After test was constructed to 

assess the S's understanding of these connectives when used to connect 

two points in time. Before and after may be used in two positions of 

the sentence. When after appears in the first position and before in 

the second, the sentence order depicts the true time sequence. However, 

when *yfter appears in the second position, and before in the first, then 

the true time order of the sentence is reversed. Thus, there are a 

total of four time constructions: after x, y; x before y; and the

reversed sequence, y after x; before y , x .
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Each sequence of 4 constructions was randomized and repeated 

twice using different toys. The was told that he was going to play 

some games with a hand puppet and some of the puppet's toys. He was 

then shown 8 miniature toys and asked to Identify them. As the child 

identified the toys, the E placed them in a circle. After all the toys 

had been identifled, the E asked the S to pretend he was the puppet and 

carry out his instructions. The S had to perform all the actions in a 

particular construction in the appropriate sequence in order to receive 

credit for an item. The following items were used:

(1) After the bunny picks up his skate, he picks up his 
guitar.

(2) The bunny picks up the telephone after he picks up 
his t rumpet.

(3) Before the bunny picks up his book, he picks up the 
rolling pin.

(4) The bunny picks up his cup before he picks up the 
radio.

(5) Before the bunny picks up his trumpet, he picks up his 
skate.

(6) After the bunny picks up the sponge, he picks up his 
guitar.

(7) The bunny picks up his book, after he picks up the 
telephone.

(8) The bunny picks up the sponge before he picks up the 
radio.

The Before/After score is based on the S performing each type of con­

struction correctly twice. Thus, 4 i_ the maximum score. The test 

instructions, questions and answer sheet are found in Appendix B.

Demonstration Vocabulary. This test was designed so that Ss would 

have a break between two films. ’’""Te were 6 vocabulary items: faster,

slower, first. last, more time, 1 t lme. The S was given two stuffed 

animals, a yellow and a blue puppy, and was asked to demonstrate the 

above concepts. The following questions were asked:

(1) Make the yellow dog go faster.
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(2) Which dog ran for more time (repeated 3 times)?
(3) Make the yellow dog start first.
(A) Which dog ran for less time (repeated 3 times)?
(5) Make the yellow dog run slower then the blue dog.
(6) flake the two dogs run. Make the yellow dog stop last.

For the concepts more time and less__time E illustrated the concept and 

asked S to choose between two alternatives. The item was repeated 3 

times. The S was scored correct if he chose the correct item 2 out of 

3 times. A six was the maximum score. **

Time (Joncept Measures

Reversibility Tasks. This task is adapted from Piaget's notions 

of reversibility. In the first reversibility task, the S was shown four 

hand-drawn pictures of a tree. F,ach picture depicted various stages 

of leaf growth. The S was asked to "Place the pictures in such a way 

that they show how one tree went from many leaws (in the spring) to no 

leaves (in winter)." The E who sat across from the ji placed the spring 

picture (//I) in front of and to the left of the S. The other three 

pictures were placed in a fixed non-seriated order (^3, M ,  #2) in front 

of the E, facing the child. After the child completed the task, the E 

collected the pictures, shuffled them, and placed the winter picture in 

front of and to the left of the S and again asked him to "Place the 

pictures in such a way that they show how the tree went from no leaves 

in the winter to many leaves in the spring." The other three pictures 

were placed in a fixed non-seriated order (#2, #1, #3) in front of the E 

facing the In task 2, the S was shown five black and white hand

drawn pictures illustrating 5 stages of growth of a male: a baby, a

preschool boy, an adolescent, a man and an old man. All the figures 

were of the same height. The S was again asked to take all the pictures 

and place them In such a way that they show how the little boy (^1) grew
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up to become an old man. Picture #1 was placed in front of and to the 

left of the S, and the other pictures were placed in a fixed non­

seriated order (M, K b , #3, 02) in front of the facing the In

part 2, the S had to make believe and show how the old man became a 

little boy. A copy of the test question and answer sheet are found in 

Appendix B.

Pretest to PlaRet Time Concepts. Before the actual Piaget Time-

Concept tasks, all the Ss were given a pretest to ensure that they

understood the terms: start at same time; stop at some time; travel for

the same distance. The S was given two miniature tovs and asked to

demonstrate his knowledge of these concepts. For example, ,hMake the

two cars travel for the same distance." If the S scored incorrectly on

any of the items, the E demonstrated the concept until the understood

it. If after 3 attempts, the S could not understand these concepts he

was eliminated. All the Ss scored correctly on the pretest the first

time except 3 kindergartners who were given training. No S was eliminated

because he could not pass the pretest items.

Piaget Time Concepts. A film was specifically devised to test the

child's understanding of: order, simultaneity and duration.

Situation I: Equality of Time. This situation serves as a
warm-up or pretest item, since the questions and situations were 
similar throughout. A black car and white car raced on a paral­
lel course across the screen. Before the race begins the cars 
are lined up behind a start line. The E states: "Watch these 
two cars race." The E then begins the race. Both cars started 
and stopped at the same time and traveled at the same speed.
The then asked the following questions:

"bid the two cars start at the same time?'
"Did the two cars stop at the same time?"
"Did both cars travel for the same distance? If £> looked 
confused he was asked: "Did one car go just as far as
the other?"

"Did one car travel for more (longer) time than the 
other car or d id they t ravel for the same amount of 
time? How do you know?"
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After situation 1, the S was told that he would be asked the same 

kinds of questions again and again.

Before each race began, the S was instructed to watch the two 

cars. This served to focus the S's attention on the start line. The 

E did not begin the race until the S's attention was directed toward 

the start 1ine.

Situation II: Equality of Time. The two cars race along a paral­
lel course. Both cars start and stop at the same time, but the
black car travels faster and thus further. Thus, the simultaneity
of the two cars must be deduced operationally from the equality 
of the two synchronous durations.

Situation III: Inequality of Time (more). A black and white car
start at the same time and race parallel across the screen. The
black car travels further than the white car; the white car stops
first. The S is asked the same questions as in situation I, but 
in addition is asked to identify the car that took more time; the 
car that stopped first; and his reasons for picking the cars that 
he did. In this situation, the concept "more time" is identical 
to "more distance" or further."

Situation IV: Inequality of Time (less). This situation is
identical to situation III, except that the black car travels for 
a shorter time and covers less distance; the white car stops last.
In this situation the concept "less time" is identical to "less 
distance. '

Situation V : Inequality of Time. The two cars race along a paral­
lel course. The black car starts before the white car, and travels 
faster than the white car. Both cars travel the same distance.
Thus, the inequality of the durations must be deduced from the 
speed of the car.

The situations were devised so that the S would be required to make 

a logical differentiation as opposed to a verbal one. According to 

Piaget, the predicted order of difficulty, from easiest to most difficult, 

would be situations I, III, IV, II and V.

All the Ss saw the races in the same fixed order. Two scoring 

procedures were used. In one procedure every item response was counted

yielding a maximum score of 20. In the second procedure, a situation
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was scored correct only if the S answered correctly 3 out of 4 items 

(criterion A) or 4 out of 4 items (criterion B), Thus 5 was the 

maximum total score. A copy of the test booklet is in Appendix B.

Time-Concept Attainment Task. A time-concept attainment task 

based on a discrimination model was devised in order to have a measure 

of time conceptualization which minimized the effects of language. In 

this concept attainment task, time, speed, distance and starting time 

were varied. Thus, it was comparable to a four cue-successive dis­

crimination problem. A pilot study indicated that even when acquisition 

was continued for 60 trials, none of the Ss was able to learn that the 

task was based upon time. Consequently, a verbal training procedure was 

introduced to see whether the S could learn the required discrimination.

A posttest (criterion) was given to measure the effects of training.

Thus, the time-concept attainment task consisted of three sections: 

time-concept acquisition; concept training; criterion testing.

During the acquisition phase, the Ss were presented with 40 (4 

blocks of 10) self-paced simultaneous discrimination problems. Half the 

Ss had to select the car that traveled for more time; the other half 

had to select the car that traveled for less time. In each block of 10 

trials, starting time, speed, distance, color, and position of the 

correct car was randomly varied. No trial lasted for less then 4 1/2 

seconds or more than 6 seconds. There was a 1 1/2 to 2 second difference 

between the times traveled by each of the two cars. These situations 

were similar to those presented in the Piaget time concept task and in 

the language tasks. After each selection of a car, the IS was told 

whether he was right or wrong. At the end of the 40 trials, the S was 

asked why he had picked the cars he had. These responses were recorded
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verbatim. Criterion was reached if the S scored correctly on 18 out of 

20 trials within a 20 trial block. If the child did not attain cri­

terion by the end of 40 trials, he was given concept training.

In the concept training phase, the S was first given the appropri­

ate explanation for the correct car, that is, he was told whether the

correct car was the car that took more time (or less tijne) . Then the

E and the began a series of races, in which they repeated the various 

situations presented on the films. At the end of each race, the E ex­

plained who took more (or less time) and why. After this phase of the 

training the S and the E went back to their tables, and two miniature 

cars were taken out. Then the E and the S went through the various 

situations again using the cars. If the S could still not identify the 

car that took "more time ', the E instructed the S to put his hands on 

the two cars while the E moved the cars. Thus, in a sense, the S could 

"feel" the time the cars traveled. There were 9 such training situ­

ations: i with the E and the S going across the room, 3 with the S/s

hands on the car, and 3 with the S just watching. A sample of the 

training procedure may be found in Appendix B. After these 9 trials, 

the first block of 10 trials of the film was presented. During these 10 

training trials, the S not only received 100£ reinforcement, but when he 

was incorrect, the E told him why and reminded him of the verbal rule. 

"No," he would say, "That's not right, it's the car that traveled for more 

tIme .1 ’

After the 10 training trials were completed, the criterion resting 

was begun. In this phase, the S received an entire series of 20 trials. 

The S was considered to have reached criterion if he scored correctly 

on 18 of the 20 trials. This could include the first 10 trials in the
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training phase and the next 10 trials in the criterion phase. For a 

complete copy of the K's instructions and the S's answer sheet, see 

Appendix B.

Subjects

Main Study. Thirty children, 15 hoys and 15 girls, were obtained 

from each of the kindergarten, first and second grade classes in one 

New York City elementary school to make a total of 90 subjects. The 

school was located in a middle class neighborhood in Queens. All the 

subjects were white.

Of the 30 kindergarten children tested, one girl was dropped from 

the sample because of bilingualism in the home. Of the remaining 29 

Ss in this grade the mean age for the boys was 5 years, 10 months, 

SD-3.21 months; and for the girls, 5 years, 10 months, SD-3.21 months. 

The mean age for the kindergarten sample was 5 years, 10 months;

SD«3.25 months*

Ten Ss (5 girls and 5 boys) were drawn from each of the three 

first-grade classes. Of the 30 first graders tested, one girl had to 

be dropped from the sample because of bilingualism. In the final 

sample, the mean age for the boys was 7 years, 1 month, SD-1.59 months 

and for the girls, 7 years, 1 month, SD-3.15 months. The mean age for 

the first graders was 7 years, 1 month, SD-2.45 months.

For the second grade, the mean age for the boys was, 8 years, 0 

months, SD-3.33 months, and for the girls, 8 years, 0 months, SD-3.24 

months. The mean age for the second grade was 8 years, 0 months,

SD-3.23 months. Twenty-four of the Ss were drawn from two second grade 

classes, and six were drawn from a third. There is a 15-roonth age 

difference between the kindergarten and the first grade classes and only
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an 11-month difference between the first grade and the second grade. 

This is due to the fact that 22 of the kindergarten children were taken 

from the afternoon class which is the younger of the two kindergarten 

groups.

Since no standardized intelligence tests are administered in these 

schools, the kindergarten group was given the Peabody Picture Vocabu­

lary Test (PPVT) after the second session. The median percentile score 

for the boys was 83; for the girls, 77; and for the entire sample, 81.

For the first grade, the New York State Reading Readiness scores were

available. The median percentile for the boys was 74, for the girls, 

66, and for the entire sample, 70. The Metropolitan Reading Achieve­

ment Test was available for the second grade. The median age score 

for the boys was 3 years, 2 months; for the girls, 3 years, 4 months;

and for the entire sample, 3 years, 3 months. The expected median for

the second grade is 2 years, 7 months. Thus, we are dealing with a 

population whose standardized test performance is somewhat above 

average.

Supplementary Studies . The nursery Ss were 12 children, 6 boys 

and 2 girls, from a private nursery school, and 4 girls from a public 

nursery school. The schools were located in the same district as the 

school from the main sample. The mean age for the boys was 4 years,

0 months, SD-5.18 months; and for the girls, the mean age was 4 years,

6 months, SD«3.98 months. This difference is significant (t*2.37; 

£<.05). The median PPVT percentile scores which were obtained after 

testing were 71st percentile for the boys and 74th percentile for the 

girls. Thus, with respect to PPVT scores, the nursery school children 

performed slightly lower than the kindergarten group of the main study.
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The older group of Ss consisted of 30 9-, 10-, and il-year-old 

children attending a Vacation School Playground in Queens."* Each age 

group consisted of 5 boys and 5 girls. For the 3 groups the mean 

ages were respectively: 9 years, 5 months, SD-3.67 months; 10 years, 6 

months, SD"3.71 months; 11 years, 4 months, Sl)“3.49 months. The PPVT 

median percentile scores for each of the groups were respectively: 73

percentile, 81 percentile, 90 percentile. The combined median for all 

three groups was 82 percentile. The older group seems to be comparable 

in PPVT scores to the kindergartners.
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CHAPTER III 

RESULTS

The main purpose of this study was to examine the relationship 

between time conceptualization and time language. A secondary was

to look at the developmental trends within and between these two areas. 

For these analyses two kinds of data were utilized. One was the number 

of correct language and/or concept responses; the other was the cate­

gorization of the reports.

^ntjratest Comparisons

Time Language Measures

The time language tasks were broken down Into 3 subdivisions: time 

vocabulary, time syntax, and the time connectives, before and after .

Time Vocabulary. The intent of the vocabulary tasks was to 

determine whether there were any developmental differences in the 

child's time vocabulary, and if such differences did exist, whether 

there was an order of emergence of time-related words. There were 

seven time words divided into three categories: order (firat, last) ;

speed (fast, slow); and, duration (more time, longer time, shorter 

time) . The means and standard deviations of vocabulary scores by grade 

and sex are presented in Table 2. The table indicates an increase

Insert Table 2 about here

in scores up to the first grade and then a slight drop in the second.

A sex by grade analysis of variance revealed that grade was the only 

significant effect (F“5.00; df«3,92; p<1.01). The Newman-Keuls test
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for simple effects (Winer, p. 80) indicated that the only significant

difference was between the nursery group and the first graders (£ C .05).

In order to discover any developmental trends for the vocabulary 

items the percentage of Ss passing each item was computed and a test

of independent proport ions (8) was conducted (Table 3) . The analyses

Insert Table 3 about here

indicate that the percentage of kindergartners passing each of the 

items (except for longer ^ime I) is higher than the nursery group. 

However, none of the differences between the two groups was significant. 

A developmental trend seemed to be emerging for first but the only 

significant difference was between the nursery group and the second 

grade (3=1.97; £*_.05). The word last was significantly more difficult 

for the nursery group, kindergartners and second graders than it was 

for the first grade. This U-shaped relationship also held true for 

longer (more) time I. The first graders also did significantly better 

than the nursery group and the second graders on the word shorter (less 

time) . Comprehension of the word last proved to be easier than first 

in all four grades. Shorter (less) time was easier than longer (more) 

time I and II. The table also indicates that by the nursery years 

most of the children demonstrate comprehension of speed words.

Time syntax. The intent of the syntax items was to see whether 

there were any developmental trends in the emergence of these items. 

There were nine time-syntax constructions divided into two categories: 

the simple tenses, piesent, past, future, and the complex tenses, 

present perfect, conditional, and the past progressive. Moreover, the 

future, conditional and present perfect were further subdivided into
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two types of sentences. Constructions labelled I could be comprehended 

correctly on the basis of speed and position cues, and those label led 

II could be comprehended correctly only on the basis of speed cues.

Means and standard deviations of the nine syntax items are presented 

by grade and sex in Table 4. A sex by grade analysis of variance

Insert Table 4 about here

revealed that grade was the only significant effect (F-5.13; p-C.Ol),

The Nevman-Keuls test for simple effects (Winer, p. 80) revealed that 

only the differences between the nursery group and the second grade 

were significant (^Z.,05),

The percentage of Ss passing each syntax item and tests of inde­

pendent proportions (B) were computed (Table 5). On the whole, the

Insert Table 5 about here

kindergartners did better than the nursery group but the only difference

which was significant was on future 1 (3-2.67; pc.,01). The first and

second graders also performed significantly better than the nursery 

group on this item (3-2.67; 3-T.18 respectively; jj-4,.01). The five 

questions which could be answered on the basis of speed and/or position 

cues (present progressive, past tense, future I, present perfect I, and 

conditional 1) were answered correctly bv at least 90% of the kinder­

gartners, first and second graders, whereas the three syntactic questions 

which could only be answered correctly by making inferences from the 

speed of the cars (future II, present perfect II and conditional II) were

answered correctly by not more than 50% of these Ss. Of these items

future II and present perfect II are the only items showing a
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developmental trend. Significant differences were found only for 

present perfect II, and that was between the nursery group and the 

second graders (S*»2.17; p£.05). A developmental trend also seems to 

be emerging for the past progressive tense. The difference between 

the nursery group and the second grade, and the kindergarten and the 

second grade was significant (&*2 .01; and £*7.2A, respectively; £*C.05). 

In the past progressive tense the Ss had to deal with two durations of 

time simultaneously.

Although the nursery Ss scored higher on conditional IT, the 

difference between the nursery group and the other grades waB not 

significant. The correct response for this item was the "black car."

A possible explanation for the high nursery group score is that these 

Ss showed a color preference. Seventy per cent of the total nurserv 

groups' responses were 'the black car." In contrast, an analysis of a 

random sample of 12 second graders' response sheets recorded that this 

group used the response "the black car" only bRZ of the time. It Is not 

uncommon to find certain response sets when testing young Ss.

The relationship between vocabulary and syntax scores was examined 

by computing Pearson product-moment correlations. The correlations 

are fair, although the only significant correlation is for the second 

grade (r_ .39; p^..05). The correlations for the nursery group, kinder­

gartners and first grades are respectively; r-,25; r_-.17; and r».22.

Before/After. There were two categories on the Before/After test. 

In the first category, the order in which the sentence was spoken was 

equal to the order in time (OS"OT); in the second category, the order 

in which the sentence was spoken was the reverse of the order in time 

(OSfkJT) . Table 6 presents the percentage of Ss passing each item on
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Insert Table 6 about here

the Before/After Test by category, concept, and grade. The percentages 

indicate that by 4; 6 (nursery group) more than 65% of the Ss have 

mastered the connectives before and after in relating two events in 

time when OS-OT. Less than 35% of the nursery Ss have mastered these 

connectives when OS/OT. For the other groups, it appears that before 

(OS)*OT) is mastered earlier than after (OS^OT). By Kindergarten, 70% of 

the Ss have mastered the concept before ; it is not until the second grade 

that 70% of the Ss have mastered aftejr. A grade by concept analysis 

revealed that a significant developmental trend existed for before when 

OS^OT (7 ^-12.00; df-3; p 2  .01), and for after when OS^OT (£ '"**8.36; 

df-3; pz..05). For the concept before, tests of independent proportions 

revealed that there were significant differences between the nursery 

group and the kindergartners (3-1.98; px.,05); the nursery group and 

the first graders (3-1.98; p^.,05); and the nursery group and the second 

graders (3-3.08; p<i,01). For the concept after, the only significant 

differences were between the nursery group and the second graders 

(Fisher's exact p - .03) and the kindergartners and the second graders 

(3-2.47; p ̂  .01).

McNemar's test for the significance of changes (Siegel, p.66) was 

conducted within each grade to examine further before/after differences 

(Table 7). The results indicated that for the nursery group before and

Insert Table 7 about here

after is equally difficult whereas for the kindergartners after is more 

difficult than before in both the reversed (^ -5.06; p/_.05) and
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2nonreversed situations (%. “A.16; p z. .05). Neither the first nor second 

grade show any significant differences with respect to these connectives.

It was hypothesized that concept reversibility would be related to 

before/after reversibility (OSflOT) as well as to syntax. Also, it was 

assumed that before and after (OS“OT) as time-related connectives would 

be related to time vocabulary. Therefore, it was expected that there 

would be a positive relationship between bej<>re and after reversibility 

and syntax, and between before/after (0S"0T) and vocabulary. Point - 

biserial correlations were computed to see if there was any such re­

lationship (Table 8). This analysi s revealed that the only

Insert Table 8 about here

significant relationship was in the kindergarten grade. However, since 

32 correlations were computed for this analysis alone, the relationship 

between before/after reversibility and vocabulary is attributed to chance. 

Summary

To summarize, the most important results of the analysis of the 

language measures are:

(1) The main effect of grade was significant for the vocabulary

scores. The first grade, but not the second grade did better

than the nursery group. There were no signifleant differences 

among the other grades.

(2) Vocabulary items dealing with speed were the easiest, while 

those dealing with duration the most difficult.

(3) The main effect of grade was significant for the syntax scores,

with the only significant difference between the nursery

group and the second graders.
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(4) By the kindergarten grade, a comprehensive knowledge of the

present progressive, the past, future I and conditional I had

been acquired by at least 757 of the Ss, but as late as the

second grade less than 552 had comprehensive knowledge of 

the past progressive, future II, conditional II and present 

perfect II. The latter three required the S to incorporate

a concept of speed into his judgments.

(5) The kindergartners found before easier than after whether the 

sentences were reversed or not .

Time Concept Measures

Two measures were used to measure time operativlty. One measure 

was a replication of some of Piaget's time conceptualization tasks; the 

other, was a nonverbal time concept attainment task which included a 

verbal training procedure. A time-seriation reversibility task was also 

given to all Ss.

Piaget time-concept tasks. The Piaget task consisted of 5 situ­

ations: (I) TimeL _®JL4®_l.lt,2: : times and speed were equal (warm-up item).

(II) Time equality; times were equal; speed was varied. (Ill) Time 

Inequality (more time) : times were unequal; distances were varied.

The car that went further took more time. (IV) Time inequality (less 

time): same as situation ill, except that the car that took less time

traveled for a shorter distance. (V) Time inequality: times were

unequal; speed was varied but distances were equal. The slower car took 

more time. Within each situation the was asked 4 questions to make 

a total of 20 items. Two methods of scoring were used. In the first 

method, each item was scored right or wrong yielding a total possible
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score of 20 Items correct. In the second method, each situation was 

scored correct or incorrect. Two criteria were used for these analyses: 

criterion A, a less stringent criterion, indicates that a child was 

scored correct on a particular situation if he answered three out of 

the four items correctly; criterion B, which is the more stringent 

criterion, indicates that a child was scored correct on a particular 

situation if lie answered all four questions correctly. Since, in 

analyzing Piaget-type problems, it is more meaningful to judge whether 

a child responded consistently to all contexts in which the concept 

appears the majority of the analyses were conducted using the second 

scoring procedure. The first scoring procedure was only used in testing 

for sex and overall grade differences. Table 9 gives the means and 

standard deviations for each situation by grade and s e x /  A sex by

Insert Table 9 about here

grade analysis of variance was conducted on the total score. Grade was 

the only significant main effect (F-35.33; df-3,110; pZ.,001). The 

Newman-Keuls test for main effects was conducted and significant differ­

ences were found between kindergartners and the first graders, the 

kindergartners and the second graders, and the kindergartners and the 

older group (pz. .01 for all three analyses). Significant differences 

were also found between the first graders and the older group, and the 

second grade and the older group (pz.,01 for both analyses). There was 

no significant difference between the first and second graders.

The percentage of Ss giving a correct situation response was 

computed for each situation by grade. Table if) gives the percentage
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Insert Table 10 about here

of Ss obtaining a correct situation score for criterion A and the 

overall %  s for each item. Significant developmental differences were 

found for situations II (,£ 2- 52.94; df-3; pZ.,001); III ( X 2-1R.53; 

df-3; p<L.00I); IV (/C2-23.43; d.f-3; £^.001); and V ( / 2-37.?9; _df-3; 

pz:.001). Less than 35% of the kindergartners scored correctly on 

situation III and IV whereas over 95% of the older group did. For 

situation II significant developmental differences were found between 

the kindergartners and the first graders (3-2.1R; p^.05); the kinder­

gartners and the older group (3-3.R9; pz.,01); the first graders and 

the older group (3-2.06; p Z  .05); and the second graders and the older 

group (3-2.43; p^.05). For situation IV significant developmental 

differences were found between the kindergartners and the first graders 

(jS-2.99; pz..01); the kindergartners and the older group (3-3.84; 

p-^.Ol); and, the second graders and the older group (3-2.15; £^.01). 

Even more pronounced differences are found for situations II and V, the 

only items involving a coordination of time and speed. For situation 

II less than 5% of the kindergartners attained criterion A whereas more 

than 90% of the older Ss did. Significant developmental differences 

were found between: the kindergartners and the first graders (3-2 .43;

£-^.05); the kindergartners and the second graders (3-2.61; £Z..01); 

the kindergartners and the elder group (3-6.65; £^.001); the first 

graders and the older group (3-4,68; p.Z.001); and the second graders 

and the older group (3—4.56; pZL.001). On situation V only 202 of the 

kindergartners had attained criterion A whereas over 952 of the older 

Ss had. Significant developmental differences were found between the
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following groups: the kindergartners and first graders (3-2.43;

pX.05): the kindergartners and the second graders (3-3.54; p-^-.Ol); 

the kindergartners and the older group (3-5.68, p^.Ol); the first 

graders and the older group (3-3.44; p^.01); the second graders and 

the older group (3-2.43; p^.05).

Significant developmental differences were less pronounced when

criterion B was used to calculate the percentage of Ss scoring correctly
2on each situation (Table 11). Situation 1 ( X  -11.6D; df-3; p^.01),

Insert Table 11 about here

II (/ 2“5.90; djF-1; p^.05), III ( X 2-26.14; df-3; px-.001), and IV 
2

( A  -8.61; d_f-3; p ̂  .05) all showed significant developmental trends.

On situation I, 69% of the kindergartners scored correctly while 100% 

of the older group obtained perfect scores. The per cent kindergartners 

scoring correctly on this situation is much lower than would have been 

expected according to Piaget since no time operativity was required for 

this item. Significant developmental differences for this item were 

found between the kindergartners and the older group (Fisher's exact 

p^-.002); and the second garders and the older group (Fisher's exact 

p d-005). Significant developmental differences were also found for 

situations III where less than 203! of the kindergartners scored correctly 

and more than 75% of the older group did. Significant differences were 

found for situation III between the kindergartners and the older group 

(3-4.31; p ^  .001); the first grade and the older group (3-3.77; 

p  ̂ L.001); and the second grade and the older group (3-2.62; p^r.01).

On situation IV, 10% of the kindergartners scored correctly whereas 63% 

of the older group did. The differences between the kindergartners
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and the first grade (g-2.14; p*i,05), the kindergartners and the second

grade (8-2.56; p c: .01), and the kindergartners and the older group

(8-3.94; py .001), were significant. Differences between the first

grade and the older group approached significance (8-1 .95; p ^ . 10).

For situation II, none of the kindergartners, first or second graders

demonstrated operativity, that is, scored correctly on all four items,

while 532 of older group did. It had been expected that some of the

second graders would have demonstrated operativitv. The difference be-
2tween the younder grades and the older group was significant -5.90;

df-1 ; p^.05). Only 3 7 of the kindergartners demonstrated operativity 

with respect to situation V whereas 202 of the older group did. The 

developmental differences for situation V were not statistically 

s ignif icant.

In order to determine whether these items were scalable and the 

differences reproducible, Green's Index of Consistency was the measure 

of scalability used (Green, 1956). The data from all 118 Ss for the 

5 situations were pooled. Using criterion A, the reproducibilItv score 

was .94, and the index of consistency was .44. Using criterion B, the 

reproducibility score was .95, and the consistency index was .46. Green 

suggests an index of .50 as the criterion for scalability. According 

to Piaget (1954), situation I should have been the easiest, III and IV 

should have been about equally difficult and situation II the most 

difficult. Situation V, the time inequality situation, was added bv 

the present author. It is quite -ossible that greater scalability was 

not obtained because situation III and IV were of similar difficulty as 

were situation II and V. Combining three levels would have left too 

few tasks to scale according to this method.
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Time-concept attainment _t_ask, There were three phases to the 

time-concept attainment task: 40 concept-attainment trials; verbal

training on the time concepts (including 10 film trials); and, criterion 

testing. Table 12 gives the mean scores for the total concept-attaln- 

ment trials, total training trials, and criterion trials.^ None of

Insert Table 12 about here

the Ss attained criterion during the concept-attainment phase of this 

task. A concept by grade analysis of variance of the total number of 

concept-attainment trials reveals a significant concept effect (F-22.11; 

d_f-l,110; pZ..001). "Less time" was significantly harder to acquire 

than "more time." A similar analysis was conducted on the 10 training 

trials with grade the only significant effect (F-21.23; df“3,110; 

p .C, .001) . The Newman-Keuls test revealed that the differences between 

the kindergarten and the older group, the first grade and the older 

group, and the second grade and the older group were significant 

(£*f,.01). The older group regardless of concept benefitted the most 

during training.

Two types of analyses were conducted to examine the effects of 

verbal training. The first analysis compares the mean number of correct 

trials during criterion testing; the second analysis compares the per­

centage of Ss attaining criterion after verbal training.

A concept by grade analysis for the mean number of correct trials 

during criterion testing revealed a significant concept effect (F-5.43; 

df”1,110; p^c.05) and a significant grade effect (£-28.17; df-3,110; 

£^-.001). 'Less time" was significantly more difficult to train than 

"more time." Significant grade differences (Newman-Keuls test) were
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found between the kindergartners and the first graders, the kinder­

gartners and the second graders, and kindergartners and the older group 

( p Z .01 for each analysis); first graders and the older group; and, the 

second graders and the older group (pZ.,05 for latter 2 analyses) .

The percentage of Ss attaining criterion after verbal training was 

calculated. None of the kindergartners attained criterion whereas 

173 of the first graders, 233 of the second graders, and 803 of the 

older group did. The difference between the kindergartners and the 

combined first and second graders was significant (2-2.63; .01)

as was the difference between the kindergartners and the older group 

(2-6.26; p z  .001), the first graders and the older group (2-4.83; 

p .001), and the second graders and the older group (2-4,73; p <  .001).

Reversibility task. There were 2 reversibility tasks. On each 

task the could score either O, 1, or 2. A zero score meant the S 

could not seriate in either direction; a score of 1 meant he could 

seriate in one direction, and a score of 2 indicates that he could 

seriate in both directions and had attained reversibility. The scores 

on the two tasks were combined, and three stages were formed; A total 

score of 0 , or 1, on the two tasks combined indicated no reversibility; 

a score of 2, or 3 indicated that an intermediate stage had been attain­

ed, and a score of 4 indicated reversibility. Table 13 presents the

Insert Table 13 about here

percentage of Ss attaining reversibility by grade. The percentages 

indicate a developmental trend in the increase of Ss attaining reversi­

bility. At the nursery level, none of the Ss have reversibility where­

as by the second grade there is no child who has not attained some level
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of reversibility. The differences between the nursery group and the 

kindergartners is significant (3=2.94; p^_.01) as is the difference 

between the kindergartners and the first graders, and the kindergartners 

and the second graders (3*2.94; .01; and 3=4.lb; p ^.01, respective­

ly). The difference between the first and second grade is not signifi­

cant. Moreover, whereas 831 of the second graders had attained reversi­

bility only 207 of the kindergartners had attained reversib11itv. This 

difference is statistically significant (3=4.82; p^.,01) as is the 

d if ference between the kindergartners and the first grade (3=3 - 95 ;

p ^ .01).

Summa ry

The main findings on the time concept measures were:

(1) A significant developmental trend was obtained on the Piaget 

time concept measures. However, by second grade no child has

attained time operativity on the Piagetian tasks (i.e., all

four iterns correct on situation II).

(2) None of the Ss were able to attain the time concepts on the 

basis of time after 40 tirae-concept-attainment trials. More 

was an easier concept to attain than less . The first, second, 

and older groups profited significantly more than the kinder­

gartners from verbal training as indicated by the percentage 

of Ss attaining criterion after training, and the mean number 

of correct responses during criterion training.

(3) The ime-seriation data reveal that by the second grade there 

is no child who does not have some degree of reversible oper­

ations whereas almost half the kindergartners show no degree 

of reversibility, and that 857. of the second graders stiow
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total reversibility and only 2 0 T of ttie kindergartners demon­

strate this. None of the nursery Ss had attained anv level 

of reversibility whereas all of the older Ss attained total 

reversibility. Thus, there is a very distinct developmental 

trend in acquiring reversible operations, when such reversi­

bility is defined as a time-seriation task.

Intertest Comparisons 

The main purpose of this study was to examine the relationship 

between the development of the child’s notion of time and the develop 

raent of his time-language. This section wili be divided into three 

parts in order to examine: (1) the relationship between all the

language scores and the Piaget time-concept scores; (2) the relation­

ship between all the language scores and reversibility; and (3) the 

relationship between the language task and the time concept-attainment 

task.

Th e Re la t io n, s h ip Betwee n J-anguajje Deve lopment a n d̂  Piaget -Time Concepts 

Since there were two concept scores available, the total number of 

items correct and total number of situations correct, two separate 

analyses were conducted to determine the overall relationship between 

the Piaget time-concept scores and the total language score. In the 

first analysis the Piaget items (maximum score is 20) were correlated 

with the combined vocabulary and syntax scores (maximum score is 15). 

The overall Pearson correlation was statistically significant (r*.57; 

p^l.01). However, since the grade span covered three years, it would 

be expected that the kindergartners would do more poorly than the older 

Ss (grades one and two). When individual correlations were conducted 

within each of the three grades, only the correlation for the
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kindergarten grade was significant (K:r-.36; p^.,05). The correlation 

for the first grade was r-.18, and for the second grade it was r-.28. 

Thus, although the correlations within each grade were low, the overall 

correlation indicates a very strong developmental trend for these 

measures ,

In the second analysis, correlations were computed on Piaget - 

situation scores with language scores. Contingency tables were set up 

and analyses were conducted using the 50th percentile as a cut-off point 

for the language and Piaget situation scores. Table 14 represents the 

relationship between the Piaget situations (criterion A) and the

Insert Table 14 about here

language scores when both measures are divided at the 50th percentile. 

Table 15 represents this relationship using criterion B. None of these

Insert Table 15 about here

relationships were significant (Fisher's exact d 7  .05).

In the original hypothesIs It was felt that some of the Piaget 

situations especially those requiring operativity (situations II and 

V) would show a relationship to syntactic development. Point-biserial 

correlations were conducted with each of the Piaget situations (cri­

terion A and B) and the total syntax score (Table 16). None of the

Insert Table 16 about here

correlations was significant. Also in attempting to determine whether 

the child's vocabulary was related to his score on any of the Plagetian 

situations, point-biserial correlations were conducted with each of the
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situations (criterion A and B) and total vocabulary scores (Table 17). 

The only significant correlation was in the kindergarten, situation V,

Insert Table 17 about here

criterion A (r-. 39 ; p . 05) . Howevc-i , since 30 point-blserial corre­

lations were computed on this analysis alone, it is to be expected that 

the significant correlation is due to chance.

The Relat i ons hip between the Comp lex Tenses and Kcvers i b_i1 jty

One of the original hypotheses was that reversibility would be re­

lated to the complex tenses. The Ss were divided into two groups:

reversers (scores of 1 or 2) and non-reversers (scores of 0). Their
8performance on each of the complex tenses was analyzed. Table 18

Insert Table 18 about here

shows the number of Ss who fell into each of the categories. Although 

there is a trend from no reversibility to total reversibility, this 

trend is not significantly related to the development of the complex 

tenses (Fisher's exact p ^.05). however, it should be noted that by the 

second grade only about half of the ^s had obtained correct scores on 

the past progressive and present perfect II and one-third on conditional 

II. These data seem to indicate that the concept of reversibility is 

attained prior to these complex tenses.

It was also hypothesized that time-concept reversib111tv mav be 

related to time-language reversibility. That is, the ability to carry 

out specific actions in their true time order even though the order of 

events may be presented in reverse order (e.g., y after x; before y, 

x) is dependent upon the ability to reverse. Contingency tables were
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set up to see if there was such a relationship (Table 19). None of 

these relat ionships proved to be significant.

Insert Table 19 about here

Since solving Piaget-type problems (especially situations II and 

V) provides another measure of reversibi1 itv, the relationship between 

language reversibi1itv and correct responses to the Piaget-type situ­

ations was examined. Tables 20, 21, and 22 present respectively the

Insert Tables 20, 21, and 22 about here

proportion of kindergartners, first graders and second graders giving 

correct responses to each Piaget situation as a function of language 

reversibility. None of these relationships was significant.

The Relationship Between Language Scores^ and J ime Trainabi 1 ity

About 173! of the first graders and 23% of the second graders reach­

ed criterion after verbal training on the time-concept-attainment task. 

The relationship between language scores and reaching criterion after 

verbal training was examined (Table 23). None of the point-biserial

Insert Table 23 about here

correlations was significant.

Summary

The main findings concerning the relationship between tirae-1anguage 

and time-operativlty indicated that:

(1) The overall correlation between language scores and Piaget 

scores was significant although, the individual correlation 

within each grade was low.
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(2) There were no significant correlations between specific 

Piaget situations and vocabulary or syntax scores.

13) There was no relationship between reversibility and the com­

plex tenses nor concept reversibility and language reversi­

bility, although it appears that concept reversibility is 

mastered prior to these tenses.

(4) There was no relationship between vocabulary or syntax scores 

and ability to reach criterion after verbal training on the 

concept attainment task.

The Relationship between Tine Language Production and Time Cognit ion

At the end of each of the five Piaget situations (question 4), the 

child was asked: 'Which car took more time (or less time)? or 'Which

car traveled for a longer time (or shorter time)?' and/or "Did the two 

cars travel for the same amount of time?’ After the child picked one 

of the cars, he was asked: How do you know that car took more time

(or less time, or the same amount of time)? In addition, after com­

pleting the 40 acquisition trials and prior to concept training In the 

time-concept-attainment task, each S was asked: "Why did you pick those

cars?'1 Each of the verbal responses was recorded and subsequently 

classified by two raters into twelve categories. The first 6 categories 

were derived from Piaget’s (1955; 1969) descriptions of the children's 

responses to his time experiments. Category 9 is merely a combination of 

any of the first 6 categories. Category 11 and 12 were derived from what 

is know about children’s problem solving techniques. Disagreements 

between the two raters were discussed. If after discussion the raters 

were still in disagreement, the responses were categorized as "Ambiguous''. 

The twelve categories were as follows:
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(1) Perceptual. The S must use some perceptual properties in 
giving his response. For example, he uses positional re­
lationships such as: ahead, behind, furthejr, as far as, under. 
He uses some kind of placement in space that is dependent
upon perception, such as: 'This one is there and that one
is there.'’ A response is also classified as perceptual if 
the child is simply report inr what he has seen wi thout mak ing 
any further temporal inferences or comparisons.

(2) Spatial order. The S's answer must implv some type of numeri­
cal order in space such as: first, second, last. The S must 
make some comparison of the cars in relation to each other, but 
some numerical order concept must be included.

(3) Temporal_ order. The S must position or numerically order two 
cars in relation to one another in terms of time rather than 
space. For example, "This car stopped first”, implies a 
temporal order as opposed to a spatial order. A point in
t in*e must be tnd icated ,

(4) Speed. The S uses some form of speed as an explanation. For 
example. It went fast (or faster, slower, the sjime speed)."

(5) Duration. The S uses some reference to time intervals, such 
as, more time, less time, the same amount of _tirae. On a time 
continuum, the S is referring to some extension in time rather 
than an end point.

(6) Coordlnation of Start andStop. The S's explanation shows 
that he can dissociate spatial succession from temporal 
succession. For example, "When one car stopped, the other 
was still going (more time)' or "They both started and 
stopped at the same time (same time).

(7) (H) Guessing and Don' t Know. The states that he doesn’t know 
the answer or the S is obviously guessing For 'ample,
"1 think it at home’ implies S had no understanding of the 
question and Jc^t gave a response. These two categories were 
classified separately and then pooled into one category.

(9) Comb inat ion. If a S 's explanat ion uses two or more of the
first six categories in his explanation, his explanation was 
categorized as "combination”. In the appendices the numbers 
alongside the responses classified as ''combination” indicate 
which of the categories the S was using.

(10) Ambiguous . If the raters were in total disagreement as to how 
an explanation should be classified, the explanation was 
categorized as "ambiguous.” Disagreement between the raters 
arose most often when the raters were deciding whether the S's 
response should be classified as spatial or temporal order.
For example, the word before mav be classified as spatial if 
it indicates "in front of” or temporal if it indicates
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"earlier. The concept "head start' is another examp1e . The 
child could mean that one car started an inch before the 
other car (spatial) or several seconds before the other car 
(temporal). If the child gives no other clues, the response 
was classified as "ambiguous. '

(II) AlternaLion. The S uses some color or position sequence,
such as: black car, black car, white car, white car; or top
car , bot tom car, top car, hot tom car.

(IT) hypothesis Testing. The S makes up hypotheses about which 
car he thought was correct. For example, 'Sometimes I 
thought It was the fast one, then I thought it miptit be the 
one that's behind, then I thought it might be..."

Appendices C through C give the protocols of all the Ss bv category 

and age for each of the five Piaget situations respectivelv. Appendices 

H and I give the actual protocols by category and age of the children's 

explanations after completing the AO concept-attalnment trials.

Two types of comparisons were made: One analysis compares the

differences in type of judgment made by the younger group and the older 

group. The younger groups (Grades K, 1st and 2nd) were pooled and the 

older groups (ages 9, 10, and 11) were pooled for these analyses.

The other analysis compare the types of judgment used bv the Ss who 

scared correctly on a particular situation (criterion B) as opposed to 

those who scored incorrectly; or those Ss who were trainable on the 

time-concept-attainment tasks as opposed to those who were not . Eacii 

of these analyses was done separately for each of the two age groups. 

Percentage scores in each of the categories were calculated and tests 

of independent proportions (3) were computed.

Time Language Production jmd Piaget Time Concepts

The percentages for each type of explanation were computed as a 

function of situation and age group within each of the categories 

(Table 2A). Significant age differences were found in the use of 

category 6 , coordination of start and stop; category 3, temporal order;
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Insert Table 24 about here

and category 6, coordination of start and stop. In situation II, the 

only appropriate explanatIon Is: "The cars took the same amount of

time because they started and stopped at the same time.' Such an 

explanation would be classified as category 6. for that situation, none 

of the younger Ss' responses indicated a coordination of start and stop, 

whereas 30% of the older Ss' responses were classified in that category. 

The difference Is highly significant (2-4.91; p *1-001).

Situations III and IV were identical except that situation III 

asked the question "Which car traveled for more (longer) time" and 

situation IV asked; "Which car traveled for less (shorter) time."

The most appropriate response would have been some variation of "That 

car took more time because it kept on going when the other car had 

stopped (category 6)" or "That car took less time because It stopped 

first (category 3)." Both these responses could be interchanged for 

more or l_ess. Thus, responses classified as category 3 oi 6 would have 

been the most appropriate. For situation IV, 10% of the older Ss used 

category 6, whereas none of the younger Ss used this category. This 

difference is significant (Fisher's exact jp - .02). On the other hand, 

13.63% of the younger Ss used category 4 speed whereas none of the older 

Ss were classified in this category. This difference was also significant 

(Fisher's exact p - .02). On situation III, the significant difference 

between the older and younger Ss occurred In category 3, temporal order. 

Almost 37% of the older Ss used this type of judgment whereas only about 

6% of the younger Ss did. This difference is significant (2-3.99; 

p^-.OI). The older group's use of a less sophisticated type of
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explanation might be due to the nature of the situation. In situation 

III 'more time" was equal to "more distance." In situation IV "less 

time" was equal to "less distance.' Thus, the Ss could get this problem 

correct by relying on perceptual cues or temporal order cues. It Is 

interesting to note that for situations III and IV more than 4117 of the 

responses for both groups fall into category 1, perceptual.

In situation V, the S had to relv on speed and duration cues in 

order to obtain the correct response. Both cars started and stopped 

at different times, but covered the same distance. Thus, the car that 

traveled slower took more time because the cars traveled the same dis­

tance. An appropriate explanation requires reliance on speed, perceptu­

al and durational cues. Thirty per cent of the older Ss used such a 

combination of cues whereas only 10% of the younger Ss did. This 

difference was significant (2-2.13; p/L.05). On the other hand, about 

31% of the younger Ss relied on temporal order cues ("This car stopped 

first) and only 3% of the older Ss used such cues. This difference is 

also significant (2-2.81; pg_.01). Clearlv the younger Ss were not 

Incorporating any notion of speed into their explanations.

In order to further examine the relationship between language 

production and Piaget time-operativitv, comparisons were made between 

the type of explanations used by those Ss who scored correctlv on a 

particular situation (criterion B) versus those who scored incorrectly. 

This type of analysis was conducted separately for each of the two 

groups. There was a significant relationship between type of expla­

nation and correct score for situations 1, III, and IV for the younger 

group (Table 25). In situation I, the cars started and stopped at the 

same time, and traveled at the same speed. Category 6 is the only
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appropriate explanation. Fifty-five per cent of the Ss who scored 

correctly used this tvpe of judgment whereas none of Ss who scored

Insert Table 23 about here

incorrectly gave this explanation. This difference is significant 

(rf=3.06; p £.01). It is interesting to note that there were 3 younger 

Ss who had available the appropriate verbal algorithm for coordination 

of start and stop but only used it in situation 1 when no logical 

operations were involved. No test of independent proportions were 

conducted for situation II since none of the Ss scored correctly.

The majority of these Ss used perceptual cues (377) or temporal order 

cues (28a ) as explanations.
For situation III, almost 177 of the Ss who scored correctly used 

temporal order as an exp1anation, whereas less than 2% of the Ss who 

scored incorrectly used this explanation. Such a relationship also holds 

true for situation IV, where almost 197 of the Ss who scored correctly 

used category III and 37 who scored incorrectly used a temporal order 

explanation. Nevertheless the majority of the Ss, whether correct or 

incorrect, relied on perceptual cues.

For the older Ss, ttiere was no relationship between tvpe of expla­

nation used and score on the Piaget tasks except for situation II 

(Table 26). Fifty per cent of the Ss who scored correctly used category

Insert Tjble 26 about here

6 whereas 7% (N"l) who scored incorectly used this category. This differ­

ence is significant (X-2.13; p -£.05). Thus, it appears that there is 

more of a relationship between type of explanation used and correct
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s ttuation score for the younger Ss than for the older Ss.

Explanation Given After Fortjy Acquisi tion Trials

Initial analyses revealed that there were no significant differ­

ences between type of explanations given by those Ss who were given 

concept-at tn inment trials of "tnore time' and those given concept 

attainment trials of less time. Thus, tliese explanations were pooled. 

Table 27 compares the judgments used bv the vounger and older groups

Insert Table 27 about here

after 40 acquisition trials. This table indicates that the older Ss1 

use of perceptual cues decreases significantly. Thirty-five per cent 

of the vounger subjects (31 out of H8 Ss) used perceptual cues in their 

explanations, whereas onlv 62 of the older Ss (2 out of 30 Ss) did.

This difference is significant (H2.79; p4..0i). On the other hand, the 

older Ss use a combination of cues (category 9) significantly more than 

the younger Ss. Almost 472 of the older Ss gave this tvpe of expla 

nation, whereas only 202 of the younger Ss did. This difference was 

also significant (2"2.27; p 4.05).

The data were further divided according to whether the Ss were 

trainable or not (Table 28). The data for the younger group reveal

insert Table 28 about here

chat if the S was trainable, he was more *ikelv to use a combination of 

cues (category 9) than if he was not. Fifty per cent of the Ss who were 

trainable gave explanations classified in category S, whereas only 182 

of the untrainable Ss did. This difference is significant (3**2.27;

p 4.05).
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The data for the older group revealed that there were significant 

differences in the use of perceptual cues. The Ss who gave perceptual 

explanations were untrainable. Two of the six untrainable Ss used 

perceptual cues. None of the trainable Ss used such cues. This differ­

ence is significant (3*2.02; p .05). The main differences between the 

older and younger groups were in category 1 (perceptual ) and category 9 

(combination of temporal cues). The younger Ss who were trainable were 

more likely to use the response patterns of the older Ss. On the other 

hand, the older Ss who were untrainable were more likely to use the 

response patterns (perceptual) of the younger Ss.
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CHAPTER IV 

DISCUSSION

The main purpose of this study was to examine the relationship 

between the development of the child's conception of time as defined 

by Piaget and the development of those aspects of language that express 

temporal relationships. Two general hypotheses were tested in order 

to provide further data relevant to this relationship:

(1) Cognitive development precedes or is concomitant with 

linguistic development

(2) Language is not sufficient to advance cognitive development, 

hypothesis I

The first hypothesis tested was that cognitive development precedes 

or is concomitant with linguistic development. Specifically, it was 

hypothesized that reversible operations are correlated with or precede 

the comprehension of the complex tenses, and the ability to comprehend 

the connectives before and after in both positions of a sentence.

it was found that a majority of the nursery school children, scored 

correctly on the items dealing with the present progressive, the past 

and the future (I). On the other hand, less than 60X of the subjects 

tested in the second grade had mastered such tenses as the past 

progressive, conditional II, present perfect II. In contrast, none of 

the nursery Sb had attained reversibility whereas all of the second 

graders had. Reversibility, then, seems to evolve sooner and 

faster than the comprehesnlon of the complex tenses. Analyses of the 

relationship between the complex tenses and reversibility showed none 

of these relationships to be significant. It was expected that Ss
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who demonstrated reversibility would score correctly on items dealing 

with the complex tenses. Such a trend appeared in the nursery grade 

for the past progressive and present perfect II. On the other hand, 

the reverse held true for conditional I and present perfect I, that 

is, the comprehension of these tenses preceded that of reversibility.

One possible reason for this may be that in the case of present perfect 

I and conditional I the subjects were responding only to the word "won." 

This becomes evident from a comparison of the performance between 

present perfect I and the past tense. Performance on these two items 

was very similar. Although present perfect I appeared somewhat more 

difficult for the nursery group and the kindergartners than the past 

tense, the first and second grader# both achieved 1007„ performance on 

these two items. In the case of the conditional, it is quite possible 

that the Ss were not responding to the entire construction "if..., 

which... w o u l d " but only to the latter part of the construction 

"would win," and were interpreting this as "will win." Only with the 

nursery Ss does there seem to be a difference between future I and 

conditional I. Kindergartners, first graders and second graders per­

formed similarly on these items.

Although there are grammatical and cognitive differences tie tween 

the past tense and the present-perfeet tense, and between the future and 

the conditional (see Chapter 1, p. 9 for Jesperson's distinctions), it 

was difficult to find items that could make such distinctions. One way 

to see if a child makes the appropriate cognitive distinctions among 

the grammatical forms is to examine his language output over a period of 

time, so that an observer could determine which constructions were truly 

present perfect constructions and which were cognitively the simple past;
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and determine which conditional constructions were confused with future 

constructions. Cromer (1968), in his analysis of Adam's and Sarah's 

protocols points out that the present perfect construction does not 

appear until 4;6 and then very rarely. He does not point out whether 

the use of this construction was correct or was used interchangeably 

w th the past. in an attempt to delineate the cognitive concepts 

necessarv for the formation oi tenses which developed at a later stage, 

he also failed to find situations which would differentiate the past 

from the present perfect, and the future from the future perfect. Thus 

one possibility for not finding a significant relationship between 

reversibility and these two complex tenses may be due to the failure in 

developing items which make the necessary cognitive distinctions.

Another problem in interpreting these results is related to the 

difference between those constructions which can be comprehended by 

relying on both speed and/or position cues (labelled I) and those con­

structions which can only be answered by making inferences from speed 

cues alone (labelled II). When comprehension of the complex tenses had 

to be inferred from both speed and position cues, there was less of a 

tendency for reversibility to precede the understanding of the complex 

tenses. In fact, in the case of conditional I, of the S s scored

correctly on the complex tenses and failed the reversibility item.

Such a relationship also held true for present perfect I. As was 

mentioned above this could be because the Ss were interpreting those 

constructions as though they were simple tenses and not complex tenses.

On the other hand, when speed cues alone were available, there wer^ only 

six Ss (6Z) who scored correctly on the present perfect who did not
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attain reversibility and twelve Ss (12%) who scorec correctly on the 

conditional who had not attained reversibility. Thus, when the compre­

hension of a tense can be inferred from both position and speed cues, 

such comprehension is much simpler than when only speed cues are 

available. This finding also held true for the future tense, that is, 

the abilit” to comprehend a syntactic structure depended on the number 

on contextual clues available. Uerriot (1969) also found that his 4-,

5-, and fa-year-old subjects' understanding of the future was influenced 

by the number of situational cues available to them.

Two major problems have arisen in trying to interpret the results 

of the relationship between reversibility and the complex tenses: (1)

the failure to find measures that make the necessary cognitive distinct­

ions between the simple and the complex tenses; (2) the fact that language 

comprehension is inextricably bound by the situation in which it is 

presented. Nevertheless, the fact that reversibility operations were 

mastered between the ages of 4 and fa while a complex tense such as the

past progressive was not mastered by 60% of the eight-year-olds is very

much in contrast with the generative linguist's argument (such as

McNeill's, 1966) that the rules of grammar have been attained by age 5,

while Piaget-type-problems are not similarly solved at that age. These 

findings lead one to believe that psycholinguists have been studying 

grammatical structures that are cognitively simple. Carol Chomsky (1969) 

and Menyuk (1969) have more recently shown that syntactic functions are 

not fully achieved even by age 8 or 9.

A second prediction of this study was that concept reversibility 

would be related to before/after reversibility. Again, we find that 

concept reversibility was acquired prior to before/after reversibility.
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Only 137. of the £s who demonstrated knowledge of before-reversibi11 ty 

had not acquired concept-reversibility; and 10X of those Ss who had 

acquired af ter-reverslbi.il ty had not acquired concept-reverBibi1ity.

There was no significant correlation, however, between before/after- 

reversibility and concept-revereibi1ity. Cromer (1969) proposed that 

the ability to "decenter" might be related to before/a f ter-reversi hi1i ty; 

this hypothesis, however, was not confirmed by him. Nevertheless he 

maintains that there is some cognitive component to before/after-re- 

versibility since it is late in emerging in the child's syntactic develop­

ment, Neither the cognitive measures of this study nor those of Cromer's 

have resulted in a cognitive explanation of the late emergence of before/ 

af ter-revers ibi1i ty.

Hypothesis 11

The second hypothesis observed that while language and thought 

might develop concurrently, the child's language would not be sufficient 

to advance him to the next stage of operational thinking. Although no 

theory would be seriously disconfirmed by a positive relationship 

be tween the language and though t measures, cognitivists would pred let 

that there would be significantly fewer £>s who would score high on the 

Language measures and low on the concept measures than Ss who would 

score low on the language measures and high on the concept measures. 

Further, they would expect a higher correlation between syntactic 

development and concept development than between vocabulary develop­

ment and concept development since they feel that similar operations 

under1ie both cogni tive and 1inguistic traneformations,

The overall relationship between the language measures (combined 

vocabulary and syntax scores) and the Piaget Time-Concept Task was
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significant. However, except for the kindergartners, none of the 

individual relationships within each grade was significant. This 

suggests that the relationship is in part developmental in that a full 

range of scores in not achieved within any one grade but only over the 

developmental span. Further, there were no significant relationships 

between each of the Piaget tiuie-concept situations and syntax compre­

hension, nor between the vocabulary measures and each tirae-eoncept 

situation witnin the age range studied. Thus, McCarthy's (1955) comments 

that Piaget's time concepts were inextricably tied to the child’s 

verbal understanding of these terms does not seem valid.

Other researchers (Inheldcr and Sinclair-de-Zwart , 1 y ; Sinclair- 

de-Zwart, 1969) have found a higher relationship between Piaget oper- 

ativity and syntax than between operativity and vocabularly. However, 

Inhelder and Sinclair were correlating the Ss' production scores and 

not their comprehension scores. Sinclair (1969) points out that all 

her subjects comprehended correctly the lexical and structural commands 

on her comprehension tests. The main difference in language production 

between those Ss who demonstrated operativity and those who didn't was 

that the operational child was able to express differences between two 

objects in one all-embracing sentence using a comparative and coordinat­

ed structure. The operational child would say: "This one is longer and 

thinner (than the other one)," whereas the preoperatlonal child would 

say: This pencil is long, this one is short; this one (the first)

is thin, this one (the second) is fat (Inhelder and Sinclair, 1969, 

p. 16)." In the present study the language productions of the children 

were analyzed for the type of cognitive explanations given. The language 

structure reflected in the Ss' explanations do not seem to differentiate
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an operational child's performance from a preoperational child's perform­

ance- A typical sentence uttered by an operational child would be;

"These two cars took the same amount of time because they started and 

stopped at the same time," However, even Ss who show no operativity 

would use that type of sentence structure. For example, a second grade 

child (//63, see page 135 of Appendix D) would say: "They started off

the same time and stopped the same time but they didn't stop the same 

distance." The sentence structure "they started at the same time and 

stopped at the same time1 was even used by kindergarten Ss in Situation

I of the Piaget-Time-Concept Task. In this situation the cars had started 

and stopped at the same time and traveled at the same speed. The language 

constructions, in the case of the Inhelder and Sinclair experiments 

allowed the child to organize and structure what he saw in front of him 

efficiently. In the time experiments here it was not enough to organize 

what was perceptually in front of the child. The child not only had to 

incorporate certain notions such as speed, but also Ignore others such

as distance. A cursory glance at the protocols reveals that children at 

all levels produce comparative statements and coordinated descriptions 

even though they were used more frequently by the older fls. However, 

even operational Ss would occasionally use sentence structures that were 

not well coordinated. For example, subjects tflOtJ (age 10) in Situation

II demonstrated operativity and a we11-coordinated sentence: "They both

stopped at the same time and they both started at the same time." In 

contrast, in situation V, he used a descriptive sentence reminiscent of 

Inhelder's preoperational example: "After the black one started and it 

stopped and the white one stopped in the same place.’ One Important 

measure which Inhelder and Sinclair have not reported to the writer's
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knowledge is the consistency of sentence structures across various 

situatIons.

The nonverbal concept-attalnment task and the subsequent verbal 

training provides the strongest evidence for the notion that language 

is not sufficient in advancing the child's operative level. Bruner 

argues that verbal representation of objects and events is what enables 

the child to acquire concepts and operations. Berko and Brown (19b(J) 

have argued and taken the position that cognitive advancement is no­

thing but vocabulary growth. One of the most interesting findings in 

this study is that there were a few Ss as early as the kindergarten grade 

that had available the appropriate verbal algorithm that was necessary to 

demonstrate operativity: 'Hie cars started and stopped at the same time."

In the Piaget situation when the two cars were traveling at the same 

speed the Ss had no difficulty in expressing simultaneity of start and 

stop and equality of duration. However, as soon as the speeds differed 

these subjects no longer used the appropriate linguistic expression.

The verbal-concept-training method which was Initiated to teach 

the concept of time showed that none of the kindergartners, and only 

20% of the first and second graders profited from this training, whereas 

almost all the 9-, 10-, and 11-year-olds were able to acquire the 

concept. This finding substantiates other research on the limited 

effects of training in Improving cognitive performance (e.g., Beilin 

and Franklin, 1962) and supports the Piaget position that the child’s 

ability to benefit from training depends on his level of conceptual 

development. Although Bruner may argue that it was the "activation of 

language habits" which led to improved pe.formance, this "activation" 

only helps in the case where a specific level of operativity has been
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attained or only serves to provide algorithms of limited utility as 

is argued by Beilin (1969a).

Piaget (1963) has stated that "language is the vehicle £air 

excellence" through which thought is expressed. This statement seems 

to be confirmed by the positive relationship between the type of cog 

nitive explanation used after each Piaget situation and correct scores 

on these s ituat ions. Hi ere was also a relat ionship between type of 

explanation used after 40 concept-acquisit ion trials and trainabi1ity. 

The data reveal that there was a tendency for the younger Ss who were 

trainable to use the response patterns of the older Ss, while there was 

a tendency for the older Ss who were not trainable to show a response 

pattern more typical of the younger Ss. Sinclair-de-Zwart (1969) also 

found this to be true in her study. 1t should be emphasized that the

responses in this case were classified according to cognitive explana­

tion and not according to linguistic structure of the sentence. Lan­

guage is one method by which a person can express his cognitive organi­

zation but that does not imply that improvement of language shills will 

reflect or bring about increased cognitive organization.

A serious methodological problem seems to exist in studying the 

relationship between time language and time concepts. Methodologically 

it is easier to dissociate language cues from cognitive tasks than it

is to eliminate cognitive cues from language. The former can be done by

developing nonverbal-problem-solving procedures. In the present study 

it was difficult to delineate the differences between items designated 

as language and those designated as cognitive. The cognitive items

were designed so that the notions of order and duration would be

required in order to answer them appropriately. Analysis of the
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explanations given in the cognitive tasks shows that the children 

confused time, space, speed and distance. This leads one to conclude 

that the errors the Ss made were logical and not linguistic. In the lan­

guage tasks, the S was shown a situation which illustrated a specific 

lexical or syntactic Item. In dealing with tense and time words, 

however, each structure reflected a very specific cognitive meaning.

The language items, in retrospect illustrated the child's understanding 

of a specific concept, whereas the Piaget-type problems reflected a 

general operation. There is a cognitive component in each, and at best, 

when comparing language comprehension items to the Piaget items we may 

be making a distinction between concepts and operations and not between 

language competence and operativity.

Intratest Comparisons

The purpose of the intratest comparisons was to determine if 

there were any developmental trends among the measures and where appro­

priate, to replicate the findings of other research.

Language Tasks

Three language measures were administered: comprehension of time

vocabulary, time syntax, and the connectives before and after. Analyses 

of the vocabulary measures Indicated developmental trends but the only 

significant difference was between the nursery Ss and the first grade. 

Words dealing with speed were the easiest although it is Important to 

note that the concept of speed is the most difficult for the Ss to 

incorporate into their Judgements, and that it is not done until about 

age 9. This 1b another example of the child's possession of a lexical 

item representing a specific concept but where he lacks possession of 

the operation. Another Interesting discrepancy is in regard to the
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difference between first and last. Across grades last was easier than 

first. This difference may be due to the context in which the items 

were presented. Although the technical aspects of the two items were 

identical (that is, for both questions the cars were an equal distance 

apart, each of the cars traveled for the same amount of time, etc.), 

both items asked the question: 'Vhich car stopped first?" or "Which

car stopped last?". It might be easier to remember which car stopped 

last because it is the last thing the f>s saw moving. On the other hand, 

when the question 'Vhich car stopped first" was asked, the Ss in order 

to respond correctly, had to go through a two-step reasoning process.

"The black one stopped last, so that it's the white one which must have 

stopped first." Thus, stop first would require two steps in remembering 

whereas last would require only one step. These items might not have 

been making a distinction between first and last but between stop first 

and stop last. The comprehension of these vocabulary items was a 

function of the context in which they were presented.

The syntax iterns showed a clear dichotomy. Those i terns which 

could be answered on the basis of speed and/or position cues were 

answered correctly by at least 907. of the kindergartners, first and 

second graders; those items which could only be answered by incorporat­

ing a concept of speed were answered correctly by less than 507. of the 

Ss. The past progressive tense was an exception. The question:

'Vhich car was winning when the bell rang?" was asked twice. Only the 

child's second response was scored. When the bell rang, the winning 

car was clearly in front of the other car. Nevertheless, only 507. of 

the second graders answered this item correctly. Many nursery Ŝs refused 

to choose one car and kept insisting that both cars "win." The past
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progressive tense is a good example of a syntactic structure which 

appears later in the child's linguistic development. Whether the other 

cotUi-i.cx tenses are similarly belated in appearance is difficult to 

determine from this study because of the lack of clarity between the 

complex tense and the s imple tense i terns.

An interesting result that emerged from the be fore/after test was 

that before-reversibility is easier than after-reversiblli ty■ A 

transformational explanation alone cannot explain this finding since 

the number of t rans format ions requi red to per form ei ther of the rever­

sibilities is the same. Using college sophomores. Smith and McMahon 

(1969) have also been studying the comprehension of sentences using 

these two connectives. They found that: (1) their Ss spend more time

looking at sentences containing the connective after than a sentence 

containing the connective before regardless of the position in the 

sentence; (2) what come3 first in space or time is more accessible then 

what comes second: (3) sentences which mention the first event first were

inspected longer than sentences which mentioned the second event first.

It should be mentioned that in the tasks used in Smith's and McMahon's 

study the S had to view the sentence, and then was asked such questions 

as "What happened first?" 'Vhat happened second?". Error scores were 

very low and only latency scores were significant. In the present study, 

the Ss had to remember the sentence and act it out in the correct order. 

Thus, the task resembled a verbatim recall task. One explanation 

for the before/after differences may be one of information coding.

When the word before appears at the beginning of a sentence it serves 

as an immediate cue. The cue amounts to forewarning that the first 

event mentioned is the second event in time. In contrast, when the
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reversal of time order is accomplished by the connective after, there 

is no cue until the middle of the sentence. The first thing hears 

is an event in time; not until the middle of the sentence does he know 

whether the key word will be before or after. if ft is after, the 

S must mentally recode the first part of the sentence in order to 

establish its position In time. There is a likely bias in favor of 

beforj; reversibility because of this build-in early warning required 

by the sentence structure. For af ter reversibility there can be no 

such early warning, and the coding must take place in the middle of 

the sentence. A transformational grammar could only account for part 

of the before/after difference. A memory and/or information processing 

theory would have to account for the rest.

Time-Co ncept Tasks

Although there was a developmental trend in the Piaget-time 

concept measures, none of the Ss through the second grade attained time 

operativity. This is contrary to the results of Lovell and Slater (1960). 

They found that the responses of 132 of their 5-year-olds, 172 of their

6-year-olds, and 302 of their 8-year-olds Indicated operativity, that 

is, that the Ss answered correctly question 4 of the situation dealing 

with equality of synchronoous intervals (situation II: bid both cars

travel for the same amount of time?). There may be several reasons for 

the discrepancy between the two studies: (1) Lovell and Slater, in

analyzing the S's response to question 4, did not take into account the 

Ss performance on the first three items. They only report the percentage 

of correct replies. In the present study, several Ss in each of the 

grades answered question 4 correctly. However, since they did not 

answer one of the first two questions correctly, they were not scored



63

as operational. If the child states that one car stopped or started 

before the other car, it does not logically (i.e., necessarily) follow 

that the two cars traveled for the same amount of time. Perhaps the 

percentage of Ss attaining operativity in the Lovell and Slater study 

would be reduced if they had taken the first two questions into account. 

Moreover, they did not analyze whether those who answered appropriately 

on question k gave the appropriate reason (that is, ' the two dolls 

started and stopped at the same time, therefore they traveled for the 

same amount of time"). In addition, in the Lovell and Slater study 

the Ss saw the same situation 3 times in a row. Lach of the situations 

lasted 50 seconds, 25 seconds, and 12 seconds respectively. In the 

present study, the S saw the situation only once and it lasted 6 seconds. 

The percentages that Lovell and Slater report are not the number of Ss 

who responded appropriately to each of the situations but rather the 

percentage of correct replies for the total of the three stuations.

With only N»10 per group, one operational child could inflate the scores 

for the entire group. Nevertheless, Lovell and Slater do show that most 

of the children thought that the doll which travelled faster and/or 

further took the greater amount of time, a finding which generally 

supports Piaget's notions, and which is also substantiated in this study.

Although operativity had not been attained by age 8 in this study, 

an important finding is that the items were fairly scalable and in the 

direction predicted by Piaget despite the fact that two of the items 

were almost equal in difficulty. It is quite possible that a higher 

scalability index would have been attained had there been more levels. 

There were only three levels of predicted difficulty, which according 

to Green (1954) is too few to be scalable.
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Conclusion

The main purpose of this study was to examine the relationship 

between time-operativity and time-language. The first hypothesis 

tested was that reversibility operations precede of develop concomitantl, 

with the complex tenses, and be_£ore/_af ter reversibility. This hypothesis 

was only partially confirmed. The reversibility operation seems to 

precede developmentally only the past progressive, and the before/after 

connectives when the order of events are the reverse of the order in 

which the sentence is spoken. Possible sources for a lack of consistent 

priority could be methodological; (1) It was very difficult to dissociate 

cognitive cues from linguistic structures. Syntactic comprehension is 

very dependent upon the contextual situation in which it is presented.

The number and type of contextual cues available greatly influence the 

facility with which a sentence *s comprehended. (2) I terns must be so 

constructed that they clearly present the cognitive distinctions Implied 

by certain syntactic structures. There was insufficient cognitive 

distinction between the simple and complex tenses.

The second hypothesis tested was that language was not a sufficient 

condition to advance operational thinking. This hypothesis was con­

firmed. When the language was used appropriately, it only acted as a 

dependent variable, that is, as an expression nf a cognitive structure 

already present.

The language measures used in this study again emphasized the 

importance of the context within which a lexical item is presented. 

Children may comprehend a term in one context (e.g., Future I) and not 

in another (e.g.. Future II).

Analysis of the Piaget Time-Concept Task indicated that the order
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of difficulty of the items was similar to that of Piaget's and closely 

approximated scalability criterion. The children's explanations in the 

age range studied revealed that time, space, distance and speed were 

confused, lending support to Piaget's conception of the development of 

the child's conception of time.
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FOOTNOTES

1. Beilin (1969c) makes a distinction between the time lexicon 

and time syntax and calls attention to its heuristic value, tlromer 

makes no such distinction nor uses these terms.

2 . Because of one E's Illness, two Ss in the kindergarten, three 

Be In the first grade, and two Ss in the second grade were seen by the 

same L (the author) on both sessions.

3. On items labelled II there is a confounding of language cues 

witli cognit ive cues .

2*. The scoring reliability for the younger Ss was very poor. It 

was very difficult to Judge if in fact these Ss were making the appro­

priate motor response required by the questions. Consequently, is was 

decided not to report the results of the demonstration vocabulary task, 

but consider it merely as an activity task.

5. Tills playground school Is associated with the same school that 

was used for testing during the academic year, Of the 30 Ss tested,

21 attend this school during the academic year. The other 9 children 

were from the neighborhood who attend parochial schools during the 

academic year.

b. Means and standard deviations were calculated separately for 

each of the three age groups (9-lU- and 11-year olds). An analysis of 

variance revealed no significant age differences (F*.54; d_f*2,27;

£ £.05). The three age groups were combined to form the older group.

7. Means and standard deviations were calculated separately for 

each of the three age groups for acquisition, training and criterion.

An analysis of variance revealed no significant age effects for 

acquisition (F*1.71; df“2,27; £^.05); training (F“2.29; df"2,27;
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FOOTNOTES C o n t .

p ̂  .05) , and criterion (F-1.18; df-2.27; p-^.05).

8. It was felt that a score of 1 showed some reversibility as

opposed to none of all, and therefore scores of 1 and 2 were combined

into one category. Analyses were also carried out combining those Ss
- 2 'who had a score of 0 with those who has a score of 1. All the I  8 

remained non-significant.
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TABLE 1

Order of Tasks by Session and Sequence

Sess ion
Sequence

I II

(C) Pretest to Piaget (L) Language Film^

tc> Plaget Time Concepts <L> Before/After8

I (C) Revers ibl11tya (C) Revers1bi1i:y8

a> Before/After8 (C) Pretest to Piaget

a) Language Film*3 (C) Piaget Time Concepts

(C) Concept Attainment Task (L) Language Film*1

11 (L) £Demonstration Vocabulary (L) Demonstration Vocabulary8

(L) Language Film^ (C) Concept Attainment Task

Note.— Letter preceding task denotes type of task: L*Language task;
OCognitive task.

a These tasks are ac tivi ty tasks.

^ The language films are identical. Each language film was admin- 
1stered twice, once at each session.
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TABLE 1 Cont.

Sequence
Session

III IV

(C) Concept Attainment Task (L) Language Film^

I (C) Demonstration Vocabulary (L) aDemonstration Vocabulary

(L) Language F i lm^ (C) Concept Attainment Task

(C) Pretest to Piaget (L) Language Film^

(C) Piaget Time Concepts (L) Before/After0

11 (C) Reversibility0 (C) Reversibility

(L) Before/After0 (C) Pretest to Piaget

(L) Language Film** (C) Piaget Time Concepts

Note.— Letter preceding task denotes type of task: L-Language task;
OCogni tive task.

These tasks are activity tasks.

^ The language fi’ms are identical. Each language film was admin­
istered twice, once at each session.



TABLE 2

Vocabulary Scores by Grade and Sex (Xs and S.Da)

Sexb

Gradea

N (N-L2) K (N-29) ĵ St (N-29) 2nd (N-30)

X S.D. X S.D. X S.D. X S.D.

M 3.67 1.07 4.40 .99 5.47 1.12 4.87 .99

F 4.17 .75 4.57 1.28 5.00 1.24 4.47 1.13

Total 3.92 .90 4.48 1.12 5.24 1.15 4.67 1.06

a Grade differences are significant (F-5.00; 

b Sex differences are not significant (F-.02).



TABLE 3

Subjects Passing Each Vocabulary Item by Grade (in Per Cents)

Grade
Item

N (N-12) K (N-29) 1st (N-29) 2nd (N-30)

Slower 83.33 96.55 100.00 93.33

Faster 83.33 96.55 100.00 93.33

First6 33.33 51.72 55.17 66.67

Last** 58.33 65.52 93.10 73.33

Shorter (less) timec 41.67 75.86 89.66 66.67

Longer (more) time (I)d 33.33 27.59 58.62 26.67

Longer (more) time (II) 25.00 34,48 27.59 50.00

a The difference between N and 2nd grade is significant (2-1.97; £ < .05).

k The following differences are significant: N and 1st grade (2-2.24; p. <.05); K and 1st grade (2-2.59;
£<.01); lBt and 2nd gTade (2-2.02; £<.05).

c The following differences are significant: N and 1st grade (2-2.85; £ <  .01); 1st grade and 2nd grade
(2-2 .15; £ <.05).

d The following differences are significant: K and 1st grade (2-2.39; £<.05); 1st grade and 2nd grade
(2-2.48; p. < .01).



TABLE 4

Syntax Scores by Grade and Sex (Xs and S.Ds)

Sexb

Grade8

N (N-12) K (N-29) 1st (N-29) 2nd (N-30)

X S.D. X S.D. X S.D. X S.D.

M 4,00 1.26 4.93 2.07 5.47 1.27 5.87 1.27

F 4.67 1.51 5.28 .99 5.35 .71 5.60 1.9’

Total 4.33 1.37 5.10 1.52 5.41 .97 5.73 1.58

a Grade differences are significant (F-5.33; £/_.01). 

b Sex differences are not significant (F-.37).



TABLE 5

Subjects Passing Each Syntax Item (in Per Cents)

Grade
I tem ______________________________________________________________________

sc ndN (1^12) K (N-29) 1 (N-29) 2 (N-30)

Present Progressive 100.00 93.10 96.55 100.00

Past Tense 83.33 100.00 100.00 96.67

Future I* 58.33 96.55 100.00 96.67

Cond i t iona1 I 83.33 89.66 100.00 100.00

Present Perfect I 66.67 76.47 100.00 100.00

Future II 16.67 17.24 27.54 40.00

Conditional II 66.67 41.38 34.48 33.33

Present Perfect IIb 8.33 41.38 34.48 50.00
QPast Progressive 16.67 27.59 48.28 56.67

Note.— Only 17 kindergartners, 22 first graders and 15 second graders were given the present perfect I.

a The following differences are significant: N and K (Z-2.67; £<.01); N and 1 (Z-3.88; £^.001); N
and 2nd (i-2.73; £<.01).
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The difference between N and 2nd grade is significant (Z*2,17; £<,05).

C The following differences are significant: N and 2nd grade (Z— 2.17; £<.05; ; K and 2r‘d grade (Z-2.26;
£<.05).

-■J



TABLE 6

Subjects Passing Each Item on the Before/After Test (in Per Gents)

Grade
Category Concept ----------------------------------------------------------- --------

N (N-12) K (N-29) lSt (N-29) 2° (N-30)

OS - 0T Before 75.00 89.66 89.66 76.67

After 66.67 68.97 82.76 90.00

OS 4 OT Before* 33.33 72.41 72.41 86.67

Afterb 33.33 37.93 56.62 70.00

* The difference between N and K, and N and 1st grade is significant (2-1.93; p z.,05) as well as 
between N and 2nd grade (2-3.08; p<.01). -

b The difference between K and 2nd grade is significant (2-2.47, p<.01).



TABLE 7

Comparison of Before vs. After Performance in Reversed 
and Nan-Reversed Orders: Within Grade Comparisons11

Grade
Category Concept

N (N-12) X (N-29) 1st (N-29) 2nd (N-30)

OS - OT After vs. Before 0 4.16*b .50 1.12

OS 4 OT After vs* Before .25 5.06 *C .90 1.17

OS - OT vs. OS 4 OT After vs. After 1.50 4.92*d 2.40 2.50

Before vs. Before 3.20 1.78 1.78 .44

a Chi square values based upon McNentar's test (Siegel, p. 64). 

13 Before is easier than after. 

c Before is easier than after. 

d OS - OT is easier than OS 4 OT.
* p <.05.

'--JO'



TABLE 8

The Relationship Between Before/After and Vocabulary and Syntax ScoreB 
by Grade (Point-Biserial Correlations)

Grade

Category Concept
N (N-12) K (N-29) 1st ((*29) 2nd (1*30)

Voc. Syn. Voc. Syn. Voc. Syn. Voc. Syn.

OS * OT Before -.28 -.29 .15 .12 .26 .15 -.12 .20

After .14 -.09 -.04 .12 .26 .10 -.32 -.05

OS •* OT Before -.34 -.45 .36* .24 .20 -.14 -.31

oo■

After -.34 -.45 .21 -.18 -.19 -.22 .07 -.32

* p < .05.

4̂



TABLE 9

Correct TCT Responses by Grade, Sex, and Situation

Situation

I II III IV V Total
Grade® and Sex*5

X S.D. X S.D. X S.D. X S.D. X S.D. X S.D.

M 3.60 .63 1.47 .52 2.93 .67 3.37 .69 2.33 .67 13.20 2.22

K F 3.57 .76 1.29 .73 2.75 .53 3.37 .83 2.43 .55 12.71 1.93

T 3.59 .68 1.38 .62 2.84 .59 3.37 .75 2.38 .61 12.97 2.06

M 3.60 .91 1.93 .88 3.23 .62 3.40 .51 3.23 .59 15.40 1.86

1st F 3.93 .27 2.00 .96 3.25 .61 3.50 .52 2.68 .58 15.36 1.62

T 3.76 .69 1.97 .91 3.24 .61 3.45 .51 2,97 .64 15.38 1.72

M 3.47 .92 2.13 .92 3.50 .60 3.37 .48 3.07 .62 15.53 2.22

2nd F 3.60 .83 1.93 .80 3.03 .93 3. 37 .70 3,00 .87 14.93 2.53

T 3.53 .86 2.03 .85 3.27 .81 3.37 .58 3.03 .74 15.23 2.36

M 4.00 0 3.27 .59 3.90 .20 3.63 .55 3.37 .44 18.03 1.25
Older F 4.00 0 3.60 .83 3.73 .56 3.80 .37 3.30 .41 18.40 1.40

T 4.00 0 3.43 .73 3.82 .42 3.72 .47 3.33 .42 18.21 1.32



TABLE

Grade differences are significant (F-35.33; £< 

^ Sex differences are not significant (F< 1.00).

9 Cont 

01).

'nJ
s£>
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TABLE 10

Subjects Giving Correct Situation 
Responses: Criterion A (in Per Cents)

Grade
uation

K (N-29) lSt (N-29) 2nd (N-30) Older (N-30) Overa 11 I t

I 89.66 93.10 90.00 100.00 3.54

11 3.45 31.03 33.33 93.33 53.94***a

111 48.28 79.31 70.00 96.67 18.53***b

IV 55.17 93. 10 80.00 100.00 23.43***C

V 20.69 55. 17 70.00 96.67 3 7.29***d

a The following differences are significant: K vs, 1st grade (Z«
2.43; pC.05); K vs. 2nd grade (Z-2.61; p < .01) ; K vs. older (Z-6.65;
p <,.001); 1st grade vs. older (Z-4.68, p<,001); 2n grade vs. older 
~{ Z*4. 56 ; p < . 001) .

b The following differences are significant: K vs. l*tgrade
(Z-2.18; p <.05); K vs. older (Z-3.89; p <.01) ; l8t grade vs. older
(Z-2.06; p < .05) ; 2nd grade vs. older (Z-2.43; p<.05).

c The following differences are significant: K vs. 1st grade
(Z-2.99; p<.01); K vs. older (Z-3.84; p<,01); 2nd grade vs. older 
(Z-2.15; p <.05).

j g a
The following differences are significant: K vs. 1 grade

(Z-2.43; p<.05); K vs. 2nd grade (Z-3.54; p<.01); K vs. older
(Z-5.68; p <.01); lflt grade v b . older (Z-3.44; p <.01); 2nd grade vs.
older (Z-2.43; p <.05).

*** p <.001.
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TABLE 11

Subjects Giving Correct Situation 
Responses: Criterion B (in Per Cents)

Grade 2
Situation   Overall^

K 1st 2nd Older
(N-29) (N-29) (N-30) (N-30)

I 68.97 86.21 73.33 100.00 11.60***

11 53.33 5.90*

111 17 .24 24.14 40.00 76.67 26.14***5

IV 10.34 37.93 43.33 63.33 8.61 *c

V 3.45 6.90 13.33 20.00 n . 8.

a The following differences are significant: K vs. older (Fisher's 
exact p (".002); 2 grade vs. older (Fisher's exact p <.005).

b The following differences are significant: K vs. older (3-4.31; 
p<.001); l8t grade vs. older (3-3.77; p < .001); 2nd grade vs. older 
(3-2.62; p <.01).

c The following differences are significant: K vs. Ist 8rade 
(3-2.14; p <.05); K. vs. 2nd grade (3-2.36; p <.01); K vs. older (3-3.94; 
p < .001) l8t grade va. older (3-1.95; p < . lti) .

* p <.05.

** p c .01.

*** p < .001.



TABLE 12

Number of Correct Responses on Time-Concept Attainment Trials, Training 
and Criterion by Concept and Grade (Zs and S.Os)

a b ^
Concept-Attainment Training Criterion

Grade
More Less More Less More Less

z SD X SD X SD 7 SD X SD X SD

K 28.13 3.52 21.29 5.47 5.80 1.57 5.43 1.40 4.00 4.05 2.29 2.5)

i“ 28.23 3.63 24.31 4.53 6.69 1.49 6.56 1.36 9.23 6.38 6.94 6.6;
2nd 26,40 4.40 23.87 3.14 6.60 1.99 6.20 1.65 9.67 5.75 7.73 6.8-

Older 25.44 3.90 22.57 4.47 9.00 1.21 8.57 1.22 18.63 2.22 14.64 6.3

4 There is a significant concept effect for concept-attainment trials (F=-22-11; d£*l, 110; p ̂ .001)

k There is a significant grade effect for training (F-21.23; df-3, 110; p<(.001).

c There is a significant concept effect (F«5.43; df«l, 110; p ^.05) and a significant grade effect
(F-28.17; df»3, 110; p ^.001) for criterion. ~
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TABLE 13

Subjects Attaining Reversibility by 
Grade (in Per Cents)

Grade

Leve 1
N

(N-12)
K

(N-29)
l8t

(N-29)
2nd

(N-30)
Older

No reversiai1itya 100 44.84 10.34 0

Intermediate level 34.48 17.24 16.67

Reversibility*5 20.69 72.41 83.33 100

a The following differences are significant: N vs. K, N vs. 1st,
and N vs. 2n (Fisher's exact p <^.001); K vs. 1st (8-2.94; p <.01); 
and K vs. 2nd (8-4.16; p <r.00l).

The following differences are significant: N vs. 1st, N vs. 2nd
(Fisher's exact p <^.01); K vs. Ist (8-3.95; p <.01); and K vs. 2nd 
(8-4.82; p <.01)~



84

TABLE 14

Subjects' Performance on Piagetian Tasks (Criterion A) 
and Language Scores (Vocabulary and Syntax Scores Combined) (Ns)a

Grade

K (N=29) 1st (N= 29) 2nd (N=30)

Hi Lo Hi Lo Hi Lo
Lang. Lang. Lang. Lang. Lang. Lang.

Hi Concept 6 5 7 9 10 7

Lo Concept 10 7 9 4 7 6

a Median scores lor each grade serve as cut-off points.
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TABLE 15

Subjects' Performance on Plagetlan Tasks (Criterion B) 
and Language Scores (Vocabulary and Syntax Scores Combined) (Ns)a

Grade

K (N-29) 1st (N=*29) 2nd (N*=30)

Hi Lo Hi Lo Hi Lo
Lang. Lang. Lang. Lang. Lang. Lang.

Hi Concept 2 3 9 4 11 6

Lo Concept 6 18 7 9 6 7

a Median scores for each grade serve as cut-off points.
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TABLE lb

Relationship Between Piaget Situations and 
Total Syntax Score (Point-Biserial Correlations)

Grade

K 1st 2nd
S i tuation ---------- ---------- ----------

Criterion Criterion Criterion
A B A B A B

1 - . 16 .30 . 12 . 17 .11 -.01

11 a b .02 b oo b

111 .09 .04 -.05 .26 -.02 .07

IV -.10 -.31 .12 .25 -.18 .35

V -.11 b .03 .31 .33 1 • o

a There was only 1 S who met 3 correct as criterion, 

k Due to task difficulty, there were no Ss in this category.
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TABLE 17

Relationship Between Each Piaget Situation and 
Total Vocabulary Score (Point-Biserial Correlations)

Grade

S i tua tion ---------- ---------- ----------
Criterion Criterion Criterion
A B A B A B

1 .25 .02 .30 .26 .11 . 13

II a b -.14 b .07 b

III -.11 -.20 .03 .09 .28 . 13

IV .02 -.25 .06 .02 .08 .30

V .39* a -.30 -.18 - .07 -.16

£ There was only 1 who met 3 correct as criterion, 

k Due to task difficulty, there were no Ss in this category. 

* P <.05.



TABLE 18

Relationship Between Concept Reversibility and 
the Comprehension ef the Complex Tenses 

(Expressed in Number of Ss)

Grade

Tense Score
N (N-12) K (N-29) 1st (N-29) 2nd (N-30)

Non-
Rev Rev

Non-
Rev Rev

Non-
Rev Rev

Non-
Rev Rev

Fast Progressive + 2 0 3 5 1 12 0 17

- 10 0 9 12 2 14 0 13

Present Perfect I + 8 0 4 9 2 20 0 15

- k 0 2 1 0 0 0 0

Present Perfect II + 1 0 5 5 0 10 0 16

- 11 0 7 12 3 12 0 14

Conditional I + 10 0 11 15 3 26 0 30

2 0 1 2 0 0 0 0

acos



TABLE 18 Coat,

Grade

N (N-12) K (N-29) 1st (N-29) 2«d (N-30)
Tense Score

Non- Non- Non- Non-
Rev Rev Rev Rev Rev Rev Rev Rev

Conditional XI + 8 0 3 9 1 9 0 10

- 4 0 9 8 2 17 0 20

a?
\D



TABLE 19

Concept Reversibility Performance as a Function 
of Language Reversibility (Ns)

Grade

Concept 
(OS * OT) Score

N (N-12) K (1^29) 1st N-29) 2nd (1H30)

Non- Non- Non- Non-
Rev Rev Rev Rev Rev Rev Rev Rev

Before + 4 0 7 14 2 19 0 26

- 8 0 5 13 1 7 0 4

After + 4 0 4 6 2 15 0 21

- 8 0 8 11 1 11 0 9

o



TABLE 20

Kindergarten Subjects Giving Correct Responses to Each Piaget Situation 
as a Function of Language Reversibility {in Per Cents)

Criterion A Criterion B

Situation
Before After Before After

Non-
Rev Rev

Non-
Rev Rev

Non-
Rev Rev

Non-
Rev Rev

I 87.5 90.5 88.9 47.6 62.5 71.4 72.2 63.6

II 0.0 4.8 5.6 0.0 0.0 0.0 0.0 0.0

III 37.5 52.4 44.4 54.5 25.0 14.3 11.1 27.3

IV 50.0 57.1 61.1 45.5 12.5 9.5 11.1 9.1

V 25.0 19.0 16.7 27.3 0.0 4.8 5.6 0.0



TABLE 21

First Grade Subjects Giving Correct Responses to Each Piaget Situation 
as a Function of Language Reversibility (in Per Cents)

1 T

Situation

Criterion A Criterion B

Be fore After Before After

Non-
Rev Rev

Non-
Rev Rev

Non-
Rev Rev

Non-
Rev Rev

I 100.0 90.5 100.0 88.2 100.0 81.0 91.7 76.5

II 37.5 28,6 33.3 29.4 0.0 0.0 0.0 0.0

III 75.0 81.0 83.3 76.5 25.0 23.8 41.7 11.8

IV 1 0 0 . 0 90.5 100.0 88.2 25.0 42.9 33.3 41.2

V 62.2 52.4 ■ 58.3 52 .9 12.5 4.8 8.3 5.9



TABLE 22

Second Grade Subjects Giving Correct Responses to Each Piaget Situation 
as a Function of Language Reversibility (in Per Cents)

Criterion A Criterion B

Before After Before After
Situation --------------  -------------- --------------------------------------------

Non-
Rev Rev

Non-
Rev Rev

Non
Rev Rev

Non
Rev Rev

I 100.0 88.5 100.0 85.7 75.0 73.1 66,7 76.2

II 50.0 30.8 33.3 33.3 0.0 0.0 0.0 0.0

III 75.0 69.2 66.7 71.4 50.0 38.5 22.2 47.6

IV 100.0 76.9 77.8 81.0 50.0 42.3 44.4 42.5

V 75.0 69.2 77.8 66.7 0.0 15.4 11.1 14.3

u>
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TABLE 23

Relationship Between Reaching Criterion after Verbal Training 
and Language Scores (Polnt-Biserial Correlation)

Language Tasks
Grade

1st
(N-29)

2nd
(N-30)

Combined
(N-57)

Vocabulary .31 - .17 .02

Syntax .28 . 22 .29

g Ss are divided into those reaching and not reaching criterion in 
verba 1 training.



TABLE 24

Classification of Explanation for Each Piaget Situation by Category and Age (in Per Cents)

Situation

II III IV V
Category _______________  _______________  _______________  ________

Young Old Young Old Young Old Young Old

1 37.20 20.00 53.40 40.00 55.68 63.00 29.54 43.33

2 1.16 0.00 1.13 0.00 4.54 0.00 1.13 0.00

3* 8.13 13.33 5.68 36.68 7.95 20.00 30.68 3.33

4b 27.90 10.00 12.50 3.33 13.63 0.00 9.09 13.33

5 3.48 0.00 5.68 3.33 0.00 0.00 1.13 0.00

6C 0.00 30.00 1.13 3.33 0.00 10.00 3.40 0.00

00r-* 15.11 3.33 14.7 7 6.66 13.63 3.33 10.22 3.33

9d 8.13 16.66 4.54 6.66 4.54 0.00 10.22 30.30

10 0.00 6.66 1.13 0.00 0.00 3. 33 4 .54 3.33

Ol
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Note.— Total younger N for situation II is 86; all other situations, N-88. Older group, N-30.

* The difference between the younger and older group for situation III is significant (£-3.99; p ^.01)
and for situation V (2-2.33; p<.05). ~

k The difference between the younger and older group for situation IV is significant (Fisher's exact
p-.02).

c The difference between the younger and older group is significant for situation II (£^4.91; p^.01) 
and IV (Fisher's exact p-.02). -

^ The difference between the younger and older group is significant for situation V (£-2.33; p<.01).

\cO'



TABLE 25

Classification of Explanations for Each Piaget Situation by 
Category and Situation Score: Younger S$ (in Per Cents)

Situation

Category
I III IT V

Correct Incorrect 
(N-32) (N-21)

Correct Incorrect 
(N“24) (N«64)

Correct
(N-27)

Incorrect
(N-61)

Correct
(N*7)

Incorrect
(N-81)

1 28.12 15.78 58.33 51.56 59.25 67.34 28.57 29.62

2 .00 .00 .00 1.56 3.70 4.91 .00 1.23

3* 21.87 5.26 16.66 1.56 18.51 3.27 28.53 30.86

4b 3.12 26.31 4.16 15.62 7.40 16.39 .00 9.87

5 12.50 10.52 .00 7.81 .00 .00 .00 1.23

6C 55.55 ,00 .00 1.56 .00 .00 14.28 2.46

7, 8 12.50 21,05 12.50 15.62 11.11 14.75 .00 11.11

9 3.12 15.78 4.16 4.68 .00 6.55 28.57 6.64

10 .00 .00 4.16 .00 .00 .00 .00 4.93
to
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Mote.-Since no younger Ss scorec correctly on situation II, mi s  situation has been omitted.

* The difference between per cent correct and incorrect is significant for situation III (2*2.2J
p <.05) and IV (>2.40; p<\05).

k The difference between per cent correct and incorrect is significant for situation I (2*2.05;

c The difference between per cent correct and incorrect is significant for situation I (2*3.06;

P <-05).

P<.01).

CD



TABLE 26

Classification of Explanations for Each Piaget Situation by 
Category and Situation Scores: Older Ss (in Per Cents)

Situation

Category
1Z III IV V

Correc t 
O H  16)

Incorrect
(N-14)

Correct
(N-22)

Incorrect
(N-8)

Correct
(N-19)

Incorrect
(N-ll)

Correct
(*H6)

Incorrect
(N-24)

1 6.25 35.71 39.L3 42.85 57.89 72.72 33.33 45.83

2 .00 .00 .00 .00 .00 .00 .00 .00

3 25.00 .00 39.13 28.57 26.31 9.09 .00 4.16

4 .00 21.42 .00 14.28 .00 .00 33.33 8.33

5 .00 .00 4 . 3h .00 .00 .00 .00 .00

6* 50.00 7.14 4.34 .00 10.52 9.09 .00 .00

7. 8 .00 7.14 4.34 14.28 5.26 .00 .00 4.16

9 6.25 28.57 8.69 .00 .00 .00 16.66 33.33

10 12.50 .00 .00 .00 .00 9.09 16.66 4.16

vdvC



TABLE 26 Cant.
g

The difference between per cent correct and incorrect for situation II is significant (8-2.15; 
p < *05).

100



101

TABLE 27

Type of Explanation Given After 40 Acquisition Trials 
as a Function of Age (in Per Cents)

Category Younger (N-88) Older (N»30)

la 35 .22 6.66

2 3.40 3.33

3 4 .54 13.33

4 7.95 13.33

5 .00 .00

6 1.13 .00

7, 8 20.45 13.33

9b 22.72 46.67

10 1.13 .00

11 3.40 3.33

a The difference between the younger group and the older group is 
sign!ficant (Z*2.79; £ < .01).

k The difference between the younger group and the older group is 
significant (Z-2.27; £<.05).



TABLE 28

Type of Explanation Given After 40 Acquisition Trials 
as a Function of Trainabilicy and Age (in Per Cents)

Younger Older
Category

Trainable
(N-12)

Untrainable
(N-76)

Trainable
(N-24)

Untrainable
(N*6)

la 25.00 36.84 .00 33.33

2 .00 3.94 .00 L6.66

3 8.33 3.94 16.66 .00

4 8.33 7.89 12.50 16.66

5 .00 .00 .00 .00

6 .00 1.31 .00 .00

1 , 8 .00 23.68 16.66 .00

9b 50.00 18.42 50.00 33.33

10 .00 1.31 .00 .00

11 8.33 2.63 4.17 .00
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3 The difference between trainability and untrainability for the 
<-05).

b The difference between trainability and untrainability for the 
<.05).

older group was significant (Z*2.02; 

younger group was significant (2*2.05
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APPENDIX A

Assignment of Ss bv Session, Sequence, Sex and E:
A 1 1 Grades

S eq  u e n c e E
S i ' s s  i o n I S v  r  s i o n  1 I

T

S e s s i o n  I 6 I !

M F T M F M F T

SI) 4 1 7 1 2 3 5 3 10

I . iw 1 1 10 6 16 10 7 1 7

HR 7 6 ! 3 ') M 7 8 1 3

T o t a l 1 I 10 2 1 1 1 10 2 1 2 2 20 42

SI) S 6 11 3 1 4 8 1 1 5

I I . n-.’ • > 9 10 q 19 12 9 21

HR 6 4 10 6 4 10

T o t  a 1 1 1 10 2 3 1 3 10 2 3 26  2 0 46

sn 9 4 1 3 2 4 6 ! 1 8 19

I I I .IW 2 8 10 9 8 1 7 1 1 16 27

HR

T o t  a 1 I 1 12 2 3 1 1 1 2 2 3 22 24 4 6

SD 3 9 1 2 6 1 7 9 10 19

i V !W 7 ') 9 4 10 14 11 12 2 3

HR

T o t  a 1 10 11 2 1 10 1 1 2 1 20  22 4 2

SI) 21 22 4 3 12 8 20 33  30 6 3
T o  t a  1 A l l

.TW 11 11 22 33 33 6 6 4 4  44 8 8
Sequences

HR 1 3 10 2 3 2 2 13 12 25

T o t a l 43 4 3 88 4 s 4 3 8 8 9 0  86 1 76



APPENDIX A C o n t .

Assii'tinent of Ss hv Session, Sentience, Sex, anti E_:
Klnderqart en

S e q u e n c e F. Sess i on 1 Sess i on T I Se sslon 1 &

M F T M F T M F T

SD 1 a 3 I 1 ■y > A

r ,IW 3 3 8 3 1 8

HR 1 1 A 3 1 A

lot a 1 A 1 7 A 1 7 8 8 1A

SD 2 1 3 2 1 3 A A 8

! I JW

HR } 1 3

1 3 S 2

")

3

1

5

3

Total A A 8 A A 8 8 8 18

SD A } 8 1 ! A 3 7

I T 1 !W

MR

2 •i A 3 7 A 9 9

lota I A A 8 A A 8 8 8 18

SD 1 2 3 2 '1 3 2 5

I V IW

MR

2 i 3 1 3 A 3 A 7

Tot al 1 1 6 3 3 6 6 6 11

SD 8 9 1 7 3 > 7 1 3 11 2 A
To ta l All

1W 2 3 3 10 1 2 22 12 15 27
Set) uenc es

HR 5 2 7 5 2 7

Total 1 5 1A 20 15 1A 29 30 28 58
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Assignment of Ss hv Session, Sequence, Sex, and F:
First Grade

Sess ion I S e s s i o n 11 Sess i tin I 4 1
Se q ut1 no e F

M ^ F T M _F _ T M __F _____ T

SI) 1 1 1 I 1 1 t

I IW 3 2 5 3 2 5

HR I 1 3 ■) 1 r_

Tot a 1 3 3 6 3 3 6 6 6 1 2

sn 1 1 a 1 1 2 1 3

I I IK ' > 2 4 3 7 6 3 9

HR ' ) -> 4 • > 2 4

To t a I 5 3 H 5 3 H 10 6 16

sn 2 1 3 1 I 2 3 2 5

i I ! 3W 1 1 4 2 3 5 3 6 9

HR

Tot a I J 4 7 3 4 7 6 8 14

sn 2 4 6 I 1 3 4 7

I V .IW 2 2 3 4 7 5 4 9

HR

Tot a 1 4 4 8 4 4 8 8 8 16

sn 6 6 1 2 3 7 5 9 8 1 7
To ta l All

.IW 5 3 8 12 1 2 24 1 7 15 32
S e q u e n c e s

HR 4 5 9 4 5 9

Tot al 15 14 29 1 5 n 29 30 28 58
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Assignment of Ss bv Session, Seqner^p, Sex and J7:
Second Orade

S e n u e n c v !■'
S easi on I S e s s i o n II S ess 1on I S. I

M F 1 M F T M _F_ T

sn n I 3 1 1 2 2 4

1 . iw 1 1 4 1 5 4 ■ > 6

h r ' i 4 ' ) '■) > 4 6

Tot a 1 4 4 8 4 4 8 8 8 18

SI) 'i ■ ) 4 ) 2 4

1 I M.J 4 3 7 4 3 7

MR 1 I 3 o 1 3

Tot a 1 4 ) 7 4 3 7 8 6 14

SI) "1 1 4 1 2 3 4 3 7

I I I .IW

HR

1 3 4 3 2 3 4 5 9

Tot a ! 4 4 8 4 4 8 8 8 16

sn 3 3 3 1 4 3 4 7

IV .IW

HR

3 1 4 1 3 3 4 7

T o t a l 3 4 7 3 4 7 6 8 14

SI) 7 7 14 4 4 8 1 I 1 1 2 2
T ot a 1 A 11

Sequences .IW 4 5 9 1 1 9 20 15 14 22

HR 4 3 7 2 2 4 5 9

T o t  a I 1 5 1 3 30 1 3 15 30 30 30 60
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APPENDIX II 

Language Film I 

Session [

N a me____________  Date

Situation 1 White car on top.
Black car on bottom.

tare le appropriate 
res pons e .

F. savs: Watch these twn cars race.

'J 1 - IF I STOPPED THE RACE NOW (LIKE THIS) WHICH CAR
WPtTJ) WIN? A 1 . BLACK WH I TE

0 2 . HOW 1)0 YOU KNOW? A 2 .

‘J3. Alter the ^ars have stopped running, F asks: 
WHICH CAR COES SHOWER? A 1 . R JACK WHIT F

F savs : I am going to show you this race again. 
(F reshows trial.)

04 . E asks while car is running. WHICH CAR IS 
W1 N'N I N 0 ? A4 . BLACK WHITE

O S . WHICH CAR RAN FOR MORE TIME (A FONCHR TIME)? AS . BLACK W111 TE

Ob. WHICH CAR STOPPED FIRST? A6. BLACK WHITE

<J7. WHICH CAR HAS ’..'ON THE RACE? A 7 . BLACK WHITE

Situation 2 Black car on top.
White car on bottom.

F s avs : Now let's watch another race.

f)8. Stop race midpoint. WHICH CAR WILL WIN? A8. BLACK WHITE

Q9. WHICH CAR WON THE RACE? A9 . BLACK WHITE

010 . HOW DO YOU KNOW? A10.

Oil. WHICH CAR RAN FOR LESS TIME (A SHORTER TIME)? All. BLACK WHITE
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E days: I am going to show you this race again.
(E reshows trials.)

fl 12 . WHICH CAR RAN FASTER? A12. BLACK WHITE

S i t ua 11 on _3 White ear on top.
Black car on hot tor'.

01 "3. After about 3S seconds, E stops the race.
There is a one second pause. E says:
I .JUST STOPPED THE RACE. GUESS WHICH CAR
WIEL WIN. Al). BLACK WHITE

014. H(1W DO YOU KNOW? AI4.

01 b. E continues the race. When the race is 
over, he asks: WHICH CAR STOPPED LAST? A 1 S . BLACK WH 1TE

(116. E says: Watch this rare again verv carefullv. 
WHICH CAR TOOK MORE TIME (A LONGER TIME)? Alb. BLACK WH ITE

0 1 7. E savs: Now watch this race again. 
WHICH CAR HAS WON THE RACE? Al 7 . BLACK WH I TE

<)1H ■ HOW IX) YOU KNOW? A18.

<)19 . E rings a bell about 4 seconds after trial 
begins. There is a sort of natural stop for 
bell. WHICH CAR WAS WINNING WHEN THE BEL!. RANG? A 1 9 . BLACK WH ITE

19a. If child looks confused, doesn't remember, 
etc. reshow the trial. Say: Watch again!
WHICH CAR WAS WINNING WHEN THE BELL RANG? 19a . BLACK WH I TE

Situation 5 Black car on top.
White car on bottom.

Q20. E stops the race in the middle. There is a 
natural stop to do this. IF THE CARS STOPPED, 
'WHICH ONE WOULD WIN? A20. BLACK WHITE

Q2 1. HOW DO YOU KNOW? A21.
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Language: Film II 

Session II

Name____________________   Date_______________  E __________

S i tuat i on White car on top.
Black car on bottom.

Circle appropriate 
res ponse.

E savs: Watch these, two cars race.

(,> 1 - IF 1 STOPPED TlIE RACE NOW (LIKE THIS) WHICH CAR
W O U L D  W I N ? A l . B L A C K  W H I T E

02 . HOW DO YOU KNOW7 A2 ._____________ ________________________ __________

o i After the cars have stopped running, 
WHICH CAR COES SLOWER?

12 asks :
A i . BLACK WHITE

E savs: I am going to show you this race aga i n .
(£ reshows trial.)

04 E asks whiIe car is running. WHICH 
WINNINC?

CAR IS
A 4 . B1JVCK WH I TE

05 WHICH CAR RAN FOR MORE TIME (A LONCER TIME)? A 5 . BLACK Will TE

<)6 WHICH CAR STOPPED FIRST? A6. RI.ACK WHITE

07 WHICH CAR HAS WON THE RACE? A 7 . BLACK WH I TE

Situation 2 Black car on 
White car on

t op . 
Bottom.

E savs: Now let's watch another race.

08 Stop race midpoint. WHICH CAR WILL WIN? X< BLACK WHITE

Q9 WHICH CAR WON THE RACE? A9 . BLACK WHITE

qiO. HOW DO YOU KNOW? A10._________________________________________________

011. WHICH CAR RAN FOR LESS TIME (A SHORTER
TIME)? All. BLACK WHITE
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()12 •

<)1 1.

0 1 4  ■ 

ql5.

q l  fa . 

017 .

qi8. 

n 19 .

Q21.

APPENDIX B Cont

li says: I am going to show you this race again
(jl reshows trials.)
WHICH CAR RAN FASTER? A]2. BCACK WHITE

S i tuat ion Wliite car on top.
Black car on bottom,

After about IS seconds, JL stops the race. 
There is a one second pause. _E savs:
I JDST STOPPED THE RACE. CUESS WHICH CAR 
W 1 EE WIN. All. BLACK WHiTE

Ht)W IX) YOU KNOW? A 1 4 .

E_ continues the race. When the race is 
over, he asks: WHICH CAR STOPPED LAST? A I 5. BLACK WHITE

ji savs: Watch this rare again verv care­
fully. WHICH CAR TOOK MORE TIME (A 
LONCKK LIME)? Alfa. BLACK WHITE

E savs: Now watch this race again.
WHICH CAR HAS WON THE RACE? A 17. BLACK WHITE

HOW DO YOU KNOW? AI8.

rings a bell about 4 seconds after 
trial lie gins. There Is a sort of 
natural stop for bell. WHICH CAR WAS 
WINNINC WHEN THE BELL RANC? Al9. BLACK WHITE

19a. If child looks confused, doesn't 
remember, etc. reshow the trial. Sav: 
Watch again.’ WHICH CAR WAS WINNINC WHEN 
THE BELL RANC? 19a. BLACK WHITE

S i tuat ton Black car on top.
White car on bottom.

stops the race in the middle. There 
is a natural stop to do this. IF THE
CARS STOPPED, WHICH ONE WOULD WIN? A20. BLACK WHITE

HOW DO YOU KNOW? A21 . ________________________________
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The Concepts of Before and After 

Name________________  Date __________  E________________ Score_____________

I. Introductory Task

b says: NOW WE ARE GOING TO PLAY SOME GAMES WITH THIS BUNNY AND SOME
OF HIS TOYS. 1 AM GOING TO SHOW YOU SOME OF THE BUNNY'S
TOYS. CAN YOU TELE HE THEIR NAMES.

_E shows each toy, one at a time. After _S identifies the toys, they 
are placed in a circle on the table.

_E says: THE BUNNY IS PICKING UP THE CUP. SHOW ME THIS. NOW MAKE
THE BUNNY PLAY HIS GUITAR. NOW, MAKE HIM LISTEN TO THE
RADIO, AND, READ HIS BOOK.

II. Scoring

On the scoring sheet simply write the name of Lhe toy the child picks 
up. In the first blank write Lhe name of the first toy he picks up, in 
the second blank write the name of the second toy.
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BEFORE AND AFTER

Name Date E Score

Sequence of 
Ac 11 on

1 2

1. AFTER THE BONNY PICKS UP HIS SKATE. HE PICKS 
UP HIS GUITAR.

2. THE BUNNY PICKS UP THE TELEPHONE AFTER HE 
PICKS UP HIS TRUMPET.

3. BEFORE THE BUNNY PICKS UP HIS BOOK. ilE 
PICKS UP THE ROLLING PIN.

4. THE BUNNY PICKS UP HIS CUP BEFORE HE PICKS 
UP THB RADIO.

5. BEFORE THE BUNNY PICKS UP HIS TRUMPET, HE 
PICKS UP HIS SKATE.

6. AFTER THE BUNNY PICKS UP THE SPONGE, HE 
PICKS UP HIS GUITAR.

7. THE BUNNY PICKS UP KIS BOOK, AFTER HE PICKS 
UP THE TELEPHONE.

8. THE BUNNY PICKS UP THE SPONGE BEFORE HE 
PICKS UP THE RADIO.
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REVERSIBILITY

Name Date E Score

1A

Nâ _e_rJaJ h_: b nic turns of t roes den f c r. i ni1 various stages of leaf

growth.

I savs: I j i_m_ ju ?i np, to s 1 tow you so me plrturvs of a_ t ree . _S_i ■> nie_ of 11 u ■

t rees have t:iarnF 1 eaves ; some t rees don ' t li ave any . Put t h e s e  plot ures

in such a way they show how this t ree wen t f roni many leaves to no 

1 ejives .

I places the tree with the most leaves in front of and to the left of 

S. Then he til aces the other pictures (I, b , 2) fatino the child. If 

tin? chi Id hesitates or does not respond: Ask him: Which tree comes

next. Can vuu put them in order for me?

Rid ure order 

1 a . _b__ _________

IB

After the child has completed 1A, V. takes the materials and shuffles 

them. He places the tree with no leaves in front of the child and 

to the child s left. He places the other pictures (2, 1, 1) foe inf?

t he chi 1d .

E says: Now show me how this tree had no leaves. Put these pictures

in such a way to show how this tree went from no leaves to many leaves> 

etc.

l b . 1
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2A

Mat e r i a1s : 5 pcitures of a bov showinp various stapes of prowth.

b savs: Here are some pictures of a boy and bow be prew up. Put these

pictures in such a_ way that thev show how this hoy went for a little

bal>v to an o ]d m a n , e t c .

I, places the pictures in the following or tier In front of the child:

S t a r t  at c h i l d ' s  left w i t h  4, 5, d, 2.

2a. _J    ____ _____

2R

A f t e r  the c h i l d  h a s  c o m p l e t e d  the t a s k  U t a k e s  the p i c t u r e s  f r o m  the

c h i l d  a n d  s h u f f l e s  t he m.  If s a v s :  N_ow s h o w  me h o w  t h i s  o l d  m a n  b e c a m e

a l i t t l e  h o y . S t a r t  w i t h  th i s  p i c t u r e . U s e  the f o l l o w i n g  o r d e r :

4, 2, 1, 1.
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Pretest

Name Date K No. Corr.

TN e purpose of this sort ion is to insure that the child knows certain 
vocabulary words which are to tie used throughout the various sections. 
Put a cheek in the apnronriate line is S carries out the appropriate 
command. t̂ iit an X if he does not .

Ma t e ri a 1s : Red car and white car 1 2

K so vs : I. Here are two tars. J-faka1 _t M_s car start 
to run.

2 . Show me how the ca r juries. Now make the
car stop .

1. Tak e the t wo cars . Make ttiem t r a ve 1 for
1 ̂.11 distance .

A * Now take this car and make trim t rave 1
further than this one.

5. Make the two cars start at the same

6. Let’s have a race. Make this car win.

Cr i t er ion

Tire child must carrv out all the actions appropriately before any of 

the (it her tests mav he given. If the child should get anv wrong, 

appropriate training should he pi yen. The concepts being tested art1 

start, s top, distance, further, t ime, win.

After training has been completed, give t lie test again. Score the

child's answer in column 2 .
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Piaget Time Concepts 

Name Date F No. Corr

I-' savs : Now we are r̂nin^ to watch a race. I am t;uinp, to slum v o n  some

mov I os ; ih out ti i f ferent races. Watch 1l1 e mo v i e s __v or v_ cart1 f n 1 I v 

because I a m an I n e to ask von some n ue s t ions at ttu1 end .

(dc nt' r a 1 I ns t jo k t i mis *

before starts nr a trial make sure that the child is lookup' at the left 

hand corner. Verbal warnings such as "Peadv," "Watch," "hook," "Mere 

t hev co" should be used to Insure that tin1 child is wat chine. ‘hi Time 1 

tilt1 child niav sec anv trial over aj’.ain . This is not a memorv test . be 

sure tin* chiltl heard the question. In recordinr the answer on the answer 

sheet, F should write down exact lv what the child savs. Most of the time 

the response is yes or no, or bIack and whIt c . If the chi Id refuses to 

answer tie niav point to the car.
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T i me ]

S I t ua 11 on 1 ~ 81 a c k 
Wh  i 1e

n 1 ■ n m  T H E  C A R S  S T A R T Till-: S A MI: T I M E ?
N o t e :  If t h e  c h i l d  a n s w e r s  n o , ask:
s ] . W11 i c h c a r  s t a r t e 11 f i rst ?

Hew do vou know?

A!. YKS Ni)

si. STACK Till TK

0  2 .  I ) i n  r u t .  CARS STQR AT THE SAME T I M E ? 
si. If the child answers no, F asks 

W1) i oh _oar stopped f Lrst ? 
s?. flow do von know9 s2.

A?. VMS No

s 2. B L A C K  W H I T E

3 • did BOTH CARS CO THK SAME HI STANCE? 
si. If the child answers rm, ask: 

Which car went further?

Ad. YKS NO

I. lil.ACK WHITE

i'A. DM) QNF. CAR TAKE MORE TIMF. THAN THE OTHER9 A A . v|o:
si. If the child answers ves , ask:

Wh i eh i a r t ook mort1 t i me ? s]
s . How do 'mu know? s2.

No

BLACK W HI TE

S i t unt ion 2 -  Black 
Whi t e

oh. 1)1 [1̂ 'IdJJj (IARS STA R T AT T1 IF S AMR TI MK ?
If the child answers no, ask: 
s 1 . Whi ch car s t arted first I 
s2. How do vou know? s2.

AS.  v k s Mi >

si. BLACK MHITK

of.. DID Till. CARS STOP AT THK SANK T 1 M E 9 
If the ch iId a n s w e  rs no , a s k : 
s 1 * W h i ch car s t o p p e d  f i r s t ? 
s 2. How do v o u  k n o w  ? s 2.

Ah. YKS NO

si. BLACK WHT TK

07. DID BOTH CARS CO THK SAME DISTANCE? 
if the child answers ncj, ask: 
s 1. How do you know that they didn't ro 

the same distance? si.

A 7 YFS N O

(’8 • DID ONE CAR TAKE MORE TIME THAN THE OTHER? 
If the child answers yes, ask: 
s1. Which car took more time? 
s2. How do vou know? s2.

A8. YKS N o

si. BLACK WHITE
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S ituatlon _3 - White 
B1 ack

DTD THE CARS START AT THE SAME TIME7
If the child answers no, ask:
s 1 . Wh i ch c a r st ar ted f 1 rs t ?

DIP THE CARS STO” AT THE S AMI. T 1 ME7
Not e : If the child answers ves, skin olOn.

• WHICH CAR STOPPED FIRST?

I HP JiOTI 1_ _ CAR S_ CO_ THE_ S AMF_ DISTANCE '>
N m _ e :  I f  t l t e  c h i l d  a n s w e r s  v  v s , s k i n  O J l a .

WHICH CAR _RAIN _FI 'RTHER (OR A I, O N ((PR DISTANCE ) 7

DID ONE CAR RUN FOR MORE TIME THAN THE OTHER?

WliJ C_H_ CAR RAN FOR A I .ONCER T! ME (OR MORE
■7

A9 . YES NO 

si. BLACK WHITE 

A10. YES NO

A 10a. BLACK WHITE 

All. VES NO

Alla. BLACK WHITE 

A 12. YES NO

A 12a. BLACK WHITE

H O W  1)0 Y O U  K N O W ?  A 121).

S i t nation 4 - Wh i t e 
Black

DID BOTH CARS START AT THE SAME TI ME ?

DID BOTH CARS STOP AT_ THE SAME TI ME ?
Note: If *he child answers ves, skip 014a.

WHICH CAR STOPPED LAST7

DID BOTH CARS CO THE SAME:_ DISTANCE?
Note: If the child answers yes, skin Ol5a.

WHICH CAR WENT FOR A SHORTER DISTANCE?

DID ONE CAR RUN FOE LESS TIME THAN THE OTHER?
Note: If the child answers no, skin 016a.

WHICH CAR RAN FOR LESS TIME?

All. YES No 

A 14 . YES NO

A I 4a. BLACK WHITE 

A 13. YES NO

A 15a. BLACK WHITE 

Alb, vks NO

Alba. BLACK WHITE

HOW DO YOU KNOW? A16b.
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S i t ua t i on _5 - Wh 1 t e 
B 1 ack

ni 7 . DID THE CARS START AT THE SAME TIME'' A 1 7 . YES NO
N o t e : Tf the eh I Id answers ves, ski 
17a. Whieli car started first?

n I 7a.
1 7a . 11 EACH WHITE

|'I8, DID THE CARS STOP AT THE SAME TIME? 
Nate* If the eh I Id answers ves, ski 
18a. Which ear stepped first?

p 1 8 a .
A ] 8 .

1 8a .

Y ES 

BLACK

NO

WHITE

019 . DID B O T H  CARS C O  T H E  SAME DISTANCE? 
mite: If the child answers no, ask 
19a. Which ear went further?
191). Whv do voq L 1(ijtJ*. so? 19b.

19a .
A19 . 

19a .

VES

BLACK

No

WHITE

020. DID ONE CAR TAKE MORE TIME THAN THE OTHER? A20. Y E S No
Note: If the eh lit! answers yes, ask 
20a. W h i c h  ear took more time?
20b. Whv do vou think that? 2Oh.

20a . lil.ACK WH ITE
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Time Concent Attainment: MORK

Answer Sheet

Tri a ]

1 . Hi e Wli 1 1 . HI Wh4 21 . B 1 4 wh 31 . B ] Wh+

'} B i Wh4 12. fil + Wh 22. HI Wh4 32. HIT Wh

3 . HI 4 u'h n. B 1 Wh 4 23. B 1 + 1,11 33. H 1 Wh+

A . HI Wh4 ]4 . R1 + Wh 2 A . B] Wb4 3 A . B 1 + Wh

5. HI Wh4 15. HI Wh+ 2 3. HI Wh4 35 . HI Wrh +

6 . HI Oh 4 1 h . HI + Wh 2 h . HI Wh + 3b . H1 + Wh

7 . HI + Oh 1 7 . HI 4 Wh 2 1 . B14 Wh 37 . B 1 + '■■ll

H . B 1 4 Wh 1 K . H 1 Wh 4 28 . H 1 + Wh 38. HI Wh +

9 . HIT Wh 1 9 . B1 + Wh 29. m-4 Wh 39 . B1 + Wh

10. B 1 Wh+ 20 . HI Wh+ 30 . HI Wh4 AO. HI Wh+

At t he end of tri a 1 Aft, K asks :

1 . Why did you pick that (black or wh i t e) that car'.

2 . 1 js_ that r e a s o n  tin1 s a m e  o n e  v o n  a l w a ys u s e d ?  Is that w h v  v o u  

n i c k e d  the o t h e r  c a r s ? ___
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Name

Concept Training

Date I’

T a k e  t h e  chi Id a n d  w a l k  w i t h  h i m  
f r o m  out" s i d e  of the r o o m  to the 
o t h e r .  A sk  h i m  w h o  t o o k  m o r e  nr 
less t i m e  d e p e n d i n g  o n  w h i c h  c o n ­
cept he  is b e i n g  t r a i n e d .  Do  not 
d o  b o t h .  S u b s t i t u t e  the w o r d s  
I o n p e r  t i m e  nr  s h o r t e r  t i m e  and 
u se  t h e m  i nt e r e h a n e e a b 1v .

M a r k  d o w n  w h e t h e r  the chi id w a s
co r rert 
t i i'ios .

n r  not Do t hi s o r  i

T r i a l  1 T r i a l  2

2 .  T h e n  go h a c k  to ( h a i r  a n d  u s e  t lie 
t wo  c a r s .  M a k e  the t w o  c a r s  s ta r t 
at the saint1 t i me  but out1 c a r  c on -  
t i n u e  for a I o n p e r  time. If the 
c h i l d  a p p e a r s  c o n t u s e d  let h i m  put 
h i s  h a n d s  nri the c a r  w h i l e  v o u  
d e m o n s t r a t e .  A g a i n  a s k  h i m  w h i c h  
c ar  t oo k  m o r e  o r  less t im e . If h e  
is c o n f u s e d  the first t i m e  but w a s  
c o r r e c t  w h i l e  m o v i n g  a c r o s s  the r o o m  
t a k e h i m  a c r o s s  the r o o m  a g a i n .

T r i a l  1 Across 
Rerun ?

i. M a k e  the t wo  c a r s  s t a r t  at d i f f e r ­
ent t i m e s  but e n d  at t h e  s a m e  p o i n t
T h u s  o n e  ca r , the o n e  that s t a r t e d
last, m u s t g o f a s t e r .

Trial 1 T r i a l

A f t e r  the c h i l d  h a s  f i n i s h e d  g o i n g  t h r o u g h  t h e s e  s i t u a t i o n s ,  

D O  Y O C  T H I N K  Y O D  C A N  F I N D  T H E  C O R R E C T  C A R ,  T H E  O N E  T H A T  T O O K  

T I M E  ON T H E  M O V I E S .  I.ET’S S E E  IE Y O U  C A N  C E T  ATI. T HE  C O R  RE 01

Trial

■>

Trta 1

ask h i m

;■ CARS

THIS TIME
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Time Concept Training Procedure: Instructions to the E

NOTE: The following is only a sample of a training procedure. In
each case, be sure to modify your responses according to the S's response. 
The important verbal rules are: (1) If the cars start at the same time,
it's always the car that stops last that takes the most time. (2) If 
the cars start at different times and they stop at the same time, it
is always the car that starts first which travels for the more time. It
is important for the Ss to realize that this is the case regardless of 
speed or distance. In trying to teach the concepts, be sure to use the 
following verbal phrases: Who started first? Did we start at the same
time? Who stopped last? Did we stop at the same time? Who stopped 
first? Who was walking faster (slower)? Who wae walking for a longer 
time?

Sample Training Procedure

The E says; THE CORRECT CAR WAS THE CAR THAT TOOK MORE TIME. DO 
YOU KNOW WHAT MORE TIME MEANS? LET ME SHOW YOU.

The E takes the child to one corner of the room and says:
NOW STAND NEXT TO ME SO THAT WE BOTH START FROM THE 
SAME PLACE. LET'S HAVE A WALKING RACE ACROSS THE ROOM.

The E and the S begin at the same time. They walk at the same speed 
but the E stops before (in time and space) the S. The E asks:

DID WE START AT THE SAME TIME?

If says "yes" continue:
DID 1/E STOP AT THE SAME TIME? WHO STOPPED LAST?
WHO WALKED FOR A LONGER (MORE) TIME? HOW DO YOU KNCW?

E reinforces the appropriate rule:
IF WE START AT THE SAME TIME, AND YOU STOP LAST, THEN 
YOU SPENT MORE TIME WALKING THAN I DID.

The E then says:
NOW LET'S RACE AGAIN.

The E let's the Ŝ begin first. Both stop at the same time. E re­
peats the questions;

DID WE BEGIN AT THE SAME TIME? YOU BEGAN FIRST. DID 
WE STOP AT THE SAME TIME? WHO SPENT MORE TIME WALKING? 
YOU DID, BECAUSE YOU STARTED FIRST AND WE STOPPED AT 
THE SAME TIME. THEREFORE YOU SPENT MORE TIME WALKING.

Repeat this kind of technique using all the variations outlined 
in the preceding page.

If the child answers incorrectly repeat the situations, and ask the 
questions again, not at the end of the situation but at the moment it is 
taking place. Correct him immediately if necessary.
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TYPES OF EXPLANATIONS USED AFTER SITUATION I

I. PERCEPTUAL

k i rule 1 ga rten *

1. U a u s e  t h e v ' r e  e v e n .
10. Hnth went together.
11. It's not a h e a d .
1 ̂ . B e c a u s e  t h e v  w e r e  g o i n g  t h e  s a m e .
24. C a u s e  t h e v  w en t  the s a m e .

Elrst 0rade

32. B e c a u s e  tlit v w e r e  h n t h  e v e n .
43. B e c a u s e  o n e ' s  on  b o t t o m  a n d  o n e ' s  on  t op  a n d  t h e v ' r e  e v e n .
4M. T h e  w h i t * 1 o n e  w a s  s t i l l  g o i n g .
Bh , B e c a u s e  the b l a c k  c a r  pot t h e r e  iust a 1 i11 1e u p h e a d  of  the

wh i t e car.

S e c o n d  tirade

72. C a u s e  the b l a c k  c ar  s t a r t e d  a n d  the o t h e r  e a r  cat d i e d  un  c a u s e  
fh e v  s t a r t e d  l i k e  an inch a w a v  f r o m  e a c h  o t h e r .

7 1. T h e v  k ep t  t o p e  t tier.
40  . B e c a u s e  the v w e r e  g o i n g  t o g e t h e r .

Ages 9. LU. & 11 

None

^Number left of sentence Is the S's identification number.
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II. SPATIAL

Kindergarten 

None

First Grade 

None

Second Grade 

None

Ages 9, 10, 6. 11 

None

III. TEMPORAL ORDER

Kindergarten

17. Because It started last; they went the same
18. Because I saw It go first.
20. They both ran at the same time.

First Grade

37. Because they went same time.
40. Cause I saw them taking off the same time.
44. Because they stopped at the same time.

Second Grade

t ime.

68. Because they started together.
69. Cause they started at the same time.
85. They both went at the same time.



K l n d e r e a r t  en

None

I'M rwt 0 r od e

None

S e c  tin d C r u d e

None

APPENDIX C Cont

11 , SPATIAL

A y e s  9, 10, h, II

N o n e

III. T E M P O R A L  O R D E R

Kindergarten

]H. B e c a u s e  I s a w  it eo fir s t.

F i r s t T r a d e

17. B e c a u s e  t h e v  w e n t  s a m e  t i me .
A O . C a u s e  1 s a w  t h e m  t ak i n e  o f f  t he s a m e  t i me
44. B e c a u s e  t h e v  s t o p p e d  at t h e s a m e  time.

S e c o n d  tirade

68. B e c a u s e  t he v  s t a r t e d  t o g e t h e r .
69. C a u s e  th e v  s t a r t e d  at tin* s a m e  time.
85. T h e v  h o t h  w e n t  at the s a m e  t inie.
86. Th e  b l a c k  c ar s t o p p e d  f 1 rst a nd the whi te car took mor e t Lme

f»et to the b l a c k  car.

Ay.es 9. 10. & 11 

N o n e
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IV. SPEED

Kindergarten

? . Going slower.
5. It went slower.

First Grade

36. Red one cent a little bit faster.

Second Grade

71. One went at more faster speed.
75. Recause the brown one went faster.
80. Cause the whi te was going slower than the red.

Ages 9, 10, & 11 

None

V. DURATION

Kindergarten 

8 . Both took same time.

First Grade

50. Because they were both going at the same time. 

Second Grade

70. Because they were going in the same time.
82. Cause they were both together on the same time.

Ages 9. 10, 6< 11

None
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VI. COORDINATION OF STOP AND START TIME

Kindergarten

15. Because they both left at the same time and they 
at the same time,

F1 rst tirade

41. They both went at same time and got there1 at same
45, Cause thev both started and they both stopped at

Second Grade

62. Started at same time and stopped at same time.
66, Both started and ended at same time.

Ages 9, 1U_j_ _& _lj 

Mont'

VII. & VIII. GUESSING AND I. D. K.

K1nde rga r t en

4. No Response
6. I don’t know.
9. Cause i t was a tie.
13. The wh 11 e car isn't good there .

FI rs t Grade

35. Don't know.

Second Grade

64. Don't know.
65. I don ' t know.
84. Because the black car won.

both stopped

t 1 m e . 
t fie s a me t i me .

Ages 9. 10. & 11 

None
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IX. COMBINATION

Kindergarten

None

F i rs t Grade

”3], Both started at same time and went just as fast as each other. 
(Ill, IV)

33. lit1 didn't go as fast so the red car won so the white car last. 
(II, IV)

_3econc tirade

74. Because the black car went faster than the white car, white took 
mo re t i me.

86. The black car stopped first and the white car took more time to 
get to the black car. (Ill, '/)

Ages 9. 10. & 11 

None

X . AMBIGUOUS

Kindergarten

7. Because the other one didn't go before.

First Grade 

None

Second Grade

79. Cause the both t rave led the same.

Ages 9. 10. & 11

None
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XI. ALTERNATION

Kindergarten

None

1 i r s l Ci ulIl- 

Non e

Second tirade 

None

Ages 9, 10, & 11 

None

XII. HYPOTHESIS T I-ST INC

Ki ndergart en 

None

K1 rs t f. ratio 

None

Second f.rade 

None

Ages 9. 10. & I I

None
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TYPES OF EXPLANATIONS U S E D  AFTER SITUATION II

I. PERCEPTUAL

K i nde rK.'irt on

1. Cause it's in hark.
2. Becuase they didn't go same distance.
11. Because it's all the wav down there.
14. Because thev're in different places.
15. Because the black one is ahead of the white one.
lb. Because it's behind the black one.
19. Because the white one is behind the black out'.
21. Because it's back there.
22. Because it stopped when it was nearest to the
2 3. Cause the red is further than the white.
25. Because it was ahead.
26. Because the black car was more out, the white . ar is more in.
27. b e c a u se  the b l a c k  one was at the f inish Ifne.

First tirade

31. Because it's wav in the back.
32. Because it's all the wav in back.
33. Because the white* one is at the pole.
37. Because it went farther.
38. White in back, brown in front, white one not too much gas.
42. Black one is in front of white one.
4b. Cause he's finished and won the game.
52. Cause it's further up ahead.
51. Cause it's behind.
58. It's in the lead.
59. Because it's in hack.
60. Because it's behind the white one.

Second Grade

66 . it d i dn11 go all the way to end.
7 3. It's way in the back.
77. because at the end he way longer.
78. Because It's in back of the black one.
81. Because it went in a further distance.
86. Because it's in back.
89. Because it's more further back.
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Ap.es 9. 10. & 11

93. Because Lt was ahead of the white car.
95. You can see that the black car Is ahead of lt.
101. Because when the picture stopped you could see that the white

car was behind the black car.
112. Because It went further.
113. Because the black Is near the end and the white is in the middle.
112*. Bern list* the black stopped before the white.

II. SPATIAL ORDER

Kinde rparten

5. Because It come in second place.

First Grade 

Non e

Second tirade

None

Apes 9. 10. 6, 11 

None

III. TEMPORAL ORDER

K i nderparten

29. Because he was going when the white one stopped.

First Grade

48. The brown was stopped when the white one was still going.

Second Grade

61. Like that car started before.
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67.
68. 
69.

Because the red one finished first.
Because it started last.
Because black started before and white started last.

Ages 9. 10. & 11

97. 
99. 
10 7. 
117.

Because the black stopped first. 
Because they stopped at the same time. 
Thev hot . stopped at the same t ime. 
They hoth stopped at the same time.

IV. SPEED

Ki nde rga rten

3. Cluing si owe r .
9. Because the white one was going slower.
7 . The other one went faster.

10. Because i t wen t s1ow.
1 7 . He was s 1 owe r.
18. Because it was slower than the other one
28. Be cause he went a little hit fast.

First Grade

39. Because the white one was so slow.
35. Red one was going faster.
36. Because white one went slow.
43. White one is slower than black one.
44. Because the whfte car was going slower.
50. Because the white one was going slower and the black one was

going faster.
51 . Because he's going slower than the black car.
56. Because the black car was going faster than the1 white car.
57. Ttie wh i t c slowed down when the black still went.

Second Grade

62 . Went slower.
65. The white one went more slowly than the other car.
71. Because it went slcwer.
74. It was slower than the black car.
75. It went slower.
79. Cause 11 went rea1 slow and the b lack one went rea1 f ast.
82 . Because tie went slower than the black one.
83. Because he's slower than the black one.
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Ages 9. 10. & 11

100. Because the white car was slower.
106, Because the black car was going slow and the black car was 

going fast.
116. Because it went slower.

V. DURATION

Ki ndergar ten 

Non e

F1 rs t (trade

47. Because the white car took less time right there.
49. The white was moving a shorter time than the black one.

Second Grade

84. Because it's losing, it took more time to get out.

None

VI. COORDINATION OF STOP AND START TIME

Ki nde rgarten

None

First Grade 

None

Second Grade

None
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Ages 9. 10. & II

102. They stopped and started at the same time.
103. Because thev started at the same time and they stopped at the

same time.
105. Because thev started at the same time and they stopped at the 

same t ime.
108. Because they both stopped at the same time and thev started at 

the same t i me.
111. Because they botli started at the same time and thev both stopped 

at the same time.
115. Thev started at the same1 time and thev stopped at the same time

so they have to po the same time.
118. They stopped at the same time and they bepan at the same time.
119. Because they both stopped and started at the same amount of time.
120. Because thev both stopped at the same t ime and thev botli started

at the same time.

VII. & VIII. CIICSSINC AND 1. 1). K.

Ki ndergart en

6 . I don't know.
9. Cause he won.
13. Because I see that car and that car one tells me won the other 

didn't.
20. Cause it stopped.
24. Because, T don't know.

First Grade

39. Cause of I look
40. I s aw it.
41. ( iuse he won.
45. ( mse it won first.
54. Because he won more times.

Second Grade

64. Cause it won. 
70. Just did.
90. I don't know.

Ages 9. 10. & 11

92. Because I saw It.
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IX, COMBINATION

Kindergarten

8. Black went further and took more time. (I, V)
30. .Just hecause the black one is ahead of the white one and the 

white one took more time. (I, V)

Fi rst Grade

55. Because the black car started after the wfiite car and didn't go 
as far. (I , til)

Second Grade

63. Cause thev started off the same time, and stopped the same time, 
hut they didn’t stop the same distance. (1, VI)

72. Cause it's slower than the black one, the black one finished.
(1, IV)

80. Cause the red won and the white was in the back so the whire took
the less, more time. (I, V)

87. Because If the white one started when the black one started and
they were at the same distance, they'd be at the finish line at 
the same time. The white one. (I, VI)

Ages 9. 10. & 11

91. The car on the top went a little faster and the one on the bottom
took more time. (IV, V)

94. Because it went faster and it got there hefore the oidier one. 
(Ill, IV)

96. Even though the black car traveled further, the white car went 
slower but it still went the same amount of time. (i, IV, V)

104. It’s in back of the white one and went slower. (I, TV)
110. It was going slower and didn't even get there. (i, IV)

X. AMBIGUOUS

Kindergarten

None
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First Grade 

None

Second Grade 

None

Anes 9. 10. & H

APPENDIX D Cont.

98. Because they started the same and they stopped the same.
109. lt started the same and it stopped the same.
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TYrES OF EXPLANATIONS USED AFTER SITUATION TII

I. PERCEPTUAL

K i nderga r t en

2. White one went farther.
3. They were going same amount.
3. Because it came in second.
6. Because it's over there and the black one's over there.
8. lt went further and black one stopped.
12. He got at the end.
13. Because the wnite one is ahead of the black one.
16. Because the white one is ahead.
18. Because it's all the wav down to the end.
19. Because the black one was behind the white.
21. Because it's back there.
22. Because it stopped when it was the closest.
23. Because the white is at the end and the red is further down than

the wh i t e fare r.
23. Because it was in the front.
27. Because the black one is not on the finish line and the white

one 1s .
29. Because it's ahead of the black one.
30. Because the white is ahead of the black one.

Fi rst tirade

31 . Because red one is way in the back.
32. He stopped short.
36. It's a little bit behind.
38. White one's ahead and brown in back.
AO. It's ahead.
43. Because it's ahead.
46. Cause he’s haIf-wav and the white one ' s f i nished.
47. Because the black car was in the back of the white car.
49. It's in f ron t.
31 . Because it's ahead of the black car.
32 . It's further up ahead than the black one .
53. White one is ahead and the black one Is behind.
54. Because he's ahead.
55. Because the white car got to the place when the black car was

still going.
56. Because the white car is ahead of the black car.
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58. It's in the lead.
59. Because It's In front.
60. Because Jt's behind the white one.

Second Grade

65. The white car is further more in front than the other car.
66. Red one stopped in front of white one.
70. Black one stopped and white didn't.
72. Because the black one's a little behind the white one, the white

one went a little farther titan the black one.
73. Because it's farther than the black one.
76. When one of the cars go furtiier then we know because the white

went to the end of the picture.
78. Be can st? the white is at the end and the black is still going.
79. Cause it’s at the finish line,
80. Cause the red car's in the back and the white in front.
81. Because be went for a further distance.
89. Cause it's beh ind the wh i t e car.
87. Because the white one's atiead of the black one.
89. Because it's more further back.

Ages 9. 10. & 11

92. Because the white car made it to the other s ide .
98. Because the white one is farther ahead then the black one .

100. Because its farther than the black one.
103. Because the white car is in the 1ead.
104. Because it went more distance and furtiier.
10 7. Because the black one stopped and the white one kept on going.
109 . Because they started the same and Lht'n the 

and they stopped the same.
wti i t e c ar came ahead

110. When they were going the black stopped and the white went on
a bit.

116. Cause it's behind the white car.
120. Because the white went furtiier.

II. SPATIAL

Kindergarten

None

First Grade

None
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Second Grade 

None

Ages 9. 10. & 11

N<->n e

III. TEMPORAL ORDER

K inde rgar C en

None

FIrst Grade

44. The black car stopped first and the white ear kept going.

Second tirade

61. Black car s topped be fore wh i t e car did.
62. Because the black car stopped first.
67. They both s topped at the same t ime.
85. Because that stopped last.

Ages 9. 10. & 11

93. When the black car stopped the white car was still going on.
96. Because while the white car was still moving the black car 

stopped.
97. Because the black stopped first.
99. Because the black one stopped first when the white one was still

going.
102. Because the black one stopped before the white one.
111. Because when the black car stopped the white car kept on going.
114. Because the black stopped before the white.
115. Because the black one stopped and the wh 11e kept on going.
117. Black one stopped sooner.
118. Because the white one stopped before the black one.
119. Because the black car stopped before the white uiit.
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IV. SPEED

Kindergarten

7. The other one went faster.
9. Because he was slower.
10. Cause 1 t's going slower.
24. Cause .ie went slow.

Fi rst Grade

50, Cause the white one was going faster. 

Second Grade

69. Recause it went slower.
71. It went at a mo re s1ower speed.
74. Cause it went slower than the -white.
82. Cause he went faster.
83. Because It's slower than the white one.
88. Because it's faster.

Ages 9, 10, & 11

106. Because t a* black car was going a little? faster than the 
wh i t e c av.

V. DURATION

Kindergarten

11. Because it took longer.
14. Because all the other times it went longer.
20. The black car stopped for a longer time and the white car didn't. 

First Grade

37. Because It took more time to get there.

Second Grade

77. Because the engine was running a little more longer than the 
wli i t e car.
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Ages 9. 10. & XI

94. The white car took longer because the white car stopped.

VL. COORDINATION OF STOP AND START TIME

Ki ndergart en

None

First Grade

48. The white one was going and it stopped and the* brown one was still 
going when the white one stopped.

Second Grade 

N on e

Ages 9. 10. & 11

10 5. Because they started at the same time but didn't stop at the 
same time.

VII. & VIII. GUESS INC AND I. D. K.

K1nJergnrten

1. Can *t answer.
4. White one was having more gas,

26. Because the white was the win.
13. NO RESPONSE.
17. NO RESPONSE.

Fi rst Grade

33. I don't really know how you say it because I'm only in the first 
grade and I never 1 earned this type of thing.

35. Because red one was taking it's time.
39. Because you can look.
41. Cause white won.
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42. NO RESPONSE.
45. Because it won first.

Second Grade

64. Because it's already won 
90, T lust guessed.

Ages 9, 10, 6 11

91. I don't know,
9 5. You can see It.

IX. COMBINATION

K i ndii rgar t on 

None

First Crade
57. The black took more time than the white, the black stopped over 

there and the white stopped at the line, (I, V)

Second Orade

63. Well they start off the same time and they stop the same time, 
but i.he black one's in back of the white one. (I, VI)

68. Because it went last because other car went farther. (I, 111) 
86. Because he's atiead and the black car stopped first. (I, III)

Ages 9. 10. & 11

101. Because the white car was ahead of the black car when they both 
stopped. (I, III)

108. Because the white one went further and stopped after the white 
one. (1, III)
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X, AMBIGUOUS 

Kindergarten

none

Fi rst Grade 

None

Second Grade

75. The brown one stopped hefore It.

Ages 9. 10. & 11 

N on e
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TYPES OF EXPLANATIONS USED AFTER SITUATION IV

I. PERCEPTUAL

Klndergarten

1. Cause it's in back.
2 . Because red one didn't go as far as white one.
A , Because it's over there and the white one's over t here .
7 . The white one went further.

8. Cause it's in hack.
12 . Cause it got ahead of the other one.
14. Because black there and white there.
11 . Because the black car is under the white car ,
1 3 . Tli is car there and this car there and 1 can see the wheels
13. Recause the white one is ahead of the black one.
ib. Cause it's behind the white one.
18. Because it's down to the end.
19. Cause the b 1 ack is beh ind the wh i te .
2 3. Because the red is farer down than the white .
23. Because it's going ahead.
27. Because he’s over there and he's over there.
29. Because it's ahead of the white one.
39. Because the white one is ahead of the black one .

F i rs t Crade

31 . Because red one is wav in the back.
32. Yellow one up ahead.
3b . A little bit behind white one.
40. Cause it's back or the other.
43. Because it's behind white one.
47. Because the black car Is In back of the white car.
48. Because the white was further than the brown.
49. The white one is in front of the black and the white 

further.
one went

31. Because the b1ack car is behind the wh i te car and the 
is all finished.

wh i t e car

32 . It's behind the white one.
33. Because it's behind and the white one is in front.
54. Because he's In the back.
55. Because the black car is closer to the start ing line 

whIte car is.
than the

59. Because it's in the back.
60. Because it's ahead of the black one.
44 . Because the white car was still going when the white one stoppe
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Second Grade

64. Because it's behind.
65. Because the red car is further back than the white car,
66. White one went all the way down and red one stopped.
67. Because when the white car stopped the red one stopped.
68. Because other one passed it.
73. It's in the back of the white one.
76. Because the white went further than the black.
78. Because it's in front.
79. Because it's more close to the start and it went shorter.
80. Because the black is in the front.
81. Because lie went for a shorter distance.
83. Clause he's in back and the white one's in front.
88. Because it's not ahead, it's behind.
89, Because black is more further back.
9U. Cause it's behind the white one.

Ages 9. 10. & 11

92. Because the black car is ahead before the white car.
94. Because it stopped and the other one kept on coinp.
98. Because the black one didn't go as far as the white one.
100. Because it's behind the white one.
101. Because the white car is behind the black car.
104. Because it didn't go as far as the white.
103. Because the white car went ahead of it.
107. Because the white one went all the way and the black one went

all 3/4 of the way.
110. The black was ahead of the white and then the1 black stopped and 

the white went on.
109. Because the black one is shorter than the white, the black one

is behind.
111. Because it's in back of the white car.
112. Because it didn't go as far as the white one.
113. Because the white car went farther than the black car.
114. Because the white went further.
115. Because the black one is behind the white1 car.
120. Because it stopped further back than the white one,
118. Because the black one is in back of the white one.
116. Cause it's behind the white one.
117. He stopped while the other car was still moving.

II. SPATIAL

Kindergarten

5. Because it came in second place.
22. Cause It got there first.
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First Grade

37. Because it's 1 ast .
46. The white one ended up first.

Second Grade 

None

A r c s  9, IQ, 6 11 

N o n e

Ilf. TEMPORAL ORDER

K inde rfiar ten 

None

First Grade

33. Because white one stopped last.

Second Grade

61. It stopped he fort1 white ear did.
62. Because it stopped fiist.
70. ill ack stopped before white.
75. It stopped before the white.
85. Because it stopped first.
86. Because it stopped first.

A r c s  9. 10. & 11

91. Because it stopped before the white one
97. Because the white stopped first.
102, Because if stopped before the white one
105. Because ir stopped before the white one
108. Because it stopped before the white one
119. Because it stopped first.
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IV. SPEED

Kindergarten

4. Because the black one was going slower than the white car.
9. Because the white went faster.
10. Cause It's going slow cause white one won.
20, Because It went slower.
21. Cause It went faster.

First Tirade

39, Cause it runs slower.
30. Cause the white one was going faster.
36. Because the hiack car was going slow and the white car was go

slow, hut he (white) was giving more gas so the car was going
faste r.

37. The white went faster than the black.

Second Crade

71. Went almost at same speed.
72. Cause one car goes fast and the other car goes slow, they're

using up the same amount of gas.
77. Because it was slower and white car was going a little faster

and the engine was running longer.

Ages 9, 10, & _1Ĵ

Non e

V. DICTATION

Kindergarten

None

First Crade

None
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Second Grade 

None

Arps 9, 10. & 1 I 

None

VI_. COORDINATION OF STOP AND START TIMK

K indorgarten 

None

Kirst Crade 

None

Second Crade 

None

Iff, & H

93. When the block car stopped the white car was still going on.
96. Because when the white car was still moving the hi ack car

s topped.
99. Because the white one was going when the black one stopped.

VIT. & Vlll. GUESS INC AND I. 1). K.

Kindergarten

3. Don't know.
17. NO RESPONSE.
24. I don't know.
26„ Because the whi te was the win.
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First Grade

38. I don ' t know how.
41. Cause white won.
42. NO RESPONSE.
45, Because the brown one didn't win.
58. It stopped winning.

Second Crade

69. (Siuse white won and black lost.
84. Because it won the rare.
9 7. Because the white one won the race.

Ages 9. 10. 4 11 

95 . You can see i t.

IX. C O M B I N A T I O N

Klnde rgarten 

N o n e

First Crade

33. Because lu* came ahead of the red car and h 
the finish, (V, I)

Second Grade

63. They start off the same time and they stop
the black one's still in hack of the white

74. Because it went faster •'han the black car,
time. (IV, V)

82. Because the white car was further than the
stopped before. (I, III)

1 took less time to

the same time but
one. (I, VI)
and that takes less

black one and he

Ages 9. 10. & 11 

None
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Kindergarten

None

First tirade 

None

Second Grade 

None

APPENDIX F Cont.

X. AMBIGUOUS

Ages 9, 10. t, 11 

10b. Because It went more
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TYPES OF EXPLANATIONS USED AFTER SITUATION V

I. PERCEPTUAL

Klndergar t en 

1. Cause it was in back.
5. Because the white one was over there.
5. Because white kept on going a little more.
7. The red went further.
9. Cause lie didn't pet started.
10. Cause the white's a little more ahead.
11. Because it's under the white car.
16, Because it was lower than the white one.
19. Because they went the same distance.
2 3. Cause they both stopped at the same place,
25. Because it was ahead.
26. Because the white out- was still left and the It I ack was still

poinp.
27. Because first the white one came over there and them the black 

one started to po.

Fi rst tirade

32. Yellow one at hepinninp. and red one went ahead of it.
36. When red one started white was behind line.
39. Cause it was still at the start line,
4 3. Wh i t e one was left beh ind.
52, Cause they both went to the same spot.
56. You could see as the black car was polnp and then it stopped the 

white car was poinp already and then It stooped.
58. Because they're both leadinp.
59. Because it left back.

Second Grade

65. The white one pot to the front first then the red one.
77. Because the black car pot a head start and then when it stopped 

the white car start to go.
79. Because they ' re above each other.
84. While he was moving he was still behind that black line.
89. Because the black is more further back.
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93. Because when the black car had stopped the white car was still 
going in.

97. Because thev both went the same dis t ance .
98. Because they both stopped even.
100. Because they both stopped at the same place.
102, Because thev're both even.
103, Because the black started and went wav ahead

was still at the start ini;,
106. Because it, the black car, started and stopped, 

ca r c ame.
109. Because' it went further
112. Because they both went the same distance,
113. Because thev’re both in the same distance.
114. Because' the white was on the starting lint
119. One car started, then stopped, then the other car started

stopped but they still went the same distance.
120. Because thev both went the same distance.

itid the wh i t e car

Then the white

when the black s t opped. 
and

I I . SPATIAL

Kinde rgarten

24. C au s e  the hi a ck one 1s f i rst then t he w h i to .

First Crade 

None

Second Grade 

None

Ages 9. 10. & II 

None

I I I . TEMPORAL ORDER

Kindergarten 

2, Because it started last.
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14. Because? first black started then white one came.
15. Because the will te one stopped 1 ast .
22. Because It started last,
29. Because the black one started first.
30. Because It started second.

Fi rst Grade

3 3. Because the red one left before tiie white one.
35. Because red car stopped first and white stopped last.
38. It started first.
41. Cause he was last to stop.
44. B e c a u s e  the b l a c k  car s t a r t e d  first.
45. Because the brown one went first and the white one went last.
49, The black went first.
34. Because he started first.
5 7. The wh ite st onped first and t he h 1ack di dn ' t . 
bO. Because it started last.

S e c o n d  C r a d e

61. Because t tie black car started before.
63. They didn't start off the same time. The black one wasn't first

and the white one went second.
64. Cause it started first.
68. Because the brown one started before white one.
69. Because white started before and black started later.
70. White one started after black one.
81. Because it went last.
85. Be*cause that stopped last.
88. Because the black car stopped first.
75. Because the brown one already went when the white one just

started.

Ayes 9. 10. & 11

116. Because it started later than the black one.

K i n d e r g a r t e n

IV. S P E E D

3. B e c a u s e  It w a s  g o i n g  slower.
12. C a u s e  he we n t  s l o w e r .
18. B e c a u s e  it w e n t  s l o w e r  than the red one.
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First Grade

50. Because1 the black one was going faster.

Second Grade

62. Because he went slower than white car.
71. Both went at same speed.
78. Because it we tit slower.
82. Cause he went slower.

Ages 9. 10. & 1 1

9 2 .  Because tin1 white car made it to a certain point faster than the
black car.

94. Because it went verv slow and the white car went fast.
104. It went slower.
117. Black one was going slower than the white one.

V. DURATION

Kindergarten

None

First Crade

31. Because it staved there for a longer amount of time.

Second Grade 

None

Ages 9. 10. & 11 

None

VI. C O O R D I N A T I O N  O F  S T O P  A N D  S T A R T  T I M E

K i n d e r g a r t e n
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None

First Crade

5.1. Because the black car was starting first and then the white 
coming up.

Second Grade

66, Wh i te didn't start vet hut red one had all t I me to run until 
wh i t e started.

67. Because the red one started first, and then it stopped then 
wh i t e one came and then it stopped.

Ages 9, 10, & 11 

None

VI t. 6 VIII. GUESSING AND I. I). K.

K indergarten

6. I don't know.
8. NO RESPONSE.
17. NO RESPONSE.
20. I don't know whv.

Fi rs t Grade

46. I d o n 't k n o w .

Second Grade

80. Because the white won.
90. NO RESPONSE.
81. NO RESPONSE.

Ages 9. 10, & 11

was

the

111. NO RESPONSE.
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IX. COMBINATION

Kindergarten

21. Because the black one started first and the white one was back
there. When the black one almost stopped the white one came 
up then . (I , Til)

First Grade

37. Because the red started first and white second and both landed
at same place. (1, 111)

47. The M a c k  car started before the white car and the white car was 
still there and then the white car moved. (Ill, I)

53. Cause when the white one was behind the lint1 anti came speeding
up. (I, IV)

55. Because the white car come to the place after the black car
and it also came faster. (Ill, IV)

Second Crade

72. When the white car was still at the beginning the black car went
but it was going slow and the black car started a little later
but it carched up. (IV, I)

73. They stopped at the same time and they equal the same. (I, III)
76. Because the white one started last, if it started last it has

to have more t i me to go. (Ill, V)
87. The black one started first but the white one went faster.

(III. IV)

Ages 9. 10. & 11

91. Because the black one started ahead first and the white one was 
still at tlie starting line. (1, III)

96. I th ink the black car t ook a little more t ime, because the black
car went a little bit slower than the white car. (IV, V)

99. They started at the different times but they took the same
amount of time. (Ill, V)

101. Because first the black car started, then the white car had to 
wait a longer time before it started. (Ill, V)

10 7. They both took the same time. Both of them went slow. (V, IV)
108. After the black one started and it stopped aid the white (Hie

stopped in the same place. (Ill, I)
110. Because the black one went first and then the white one got

there. I think they went at the same speed. (Ill, IV)
115. They traveled the same amount of time because they went the

same amount of distance. (1, V)
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118. Because the black one started before the white one and the white 
one was g o i n g  a little slower. Oil, IV)

X. AMBIGUOUS

K i ndergarton

11. 1 see this tint1 m or e  so, and not the o t h e r  one.

First Grade

40. B e c a u s e  1 saw this one o v e r  h e r e  and first this s t a r t e d  and 
t hen that o n e .

48. Because the brown went before the white.

Second Grade

74. Because the black one got ahead start.

A g e s  9. 10. 4 11

95. Black one got there first then the white one.
105. Because it got there before the other one.
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TYPE OF EXPLANATIONS GIVEN AFTER 40 CONCEPT-ATTAINMENT TRIALS: MORE

I . PERCEPTUAL

K 1n J e r g a r t e n

5. B e c a u s e  it was ahead.
13. Ca us e I saw the w h i t e  ear there (point to line) hut I didn't see 

the o t h e r  e ar there.
14. T h e  one that was mo re close I though t was it.
17. Cause it was ahead of the blank one.

lie r a use the running e a r  w e n t ,  and o n e  r u n n i n g  e a r  was left.
70. C a u s e  it's a h e a d  of the w h i t e  ear.

Fi rs t Crade

39. It looks like it's closer.
42 . The black ear it went in front of the white and the white ear

it goes in front of the b l a c k .
43. It e r a us e the white car is a 1 wavs ahead of the white one.
51 . because it was going ahead most of the times. Yes.
60. because it was alwavs ahead.

Second Crade

63. b e c a u s e  it w a s  a h e a d  of the whit*.! car.
69. C a u s e  it 's going, to w i n .  C a u s e  it 's a h e a d .
74. b e c a u s e  it w a s  a h e a d  of the black.
78. The winner was in front and the one in the back could stop the

traffic. When the car goes in front and the other one goes In 
front of the other one, I picked the one In hack.

Ages 9. 10. 6. 11 

N on e

11. SPATIAL ORDER

Kinde rearten 

2. because the white car Is first.
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First Grade 

None

Second Grade

70, Because it was first.

A r c s  9. 10. & 11 

None

III. TEMPORAL ORDFK

Kindergarten

18. Because I alwavs saw one car go first (which rnr went first 
Kood or had?) Good one.

First Grade

49. Cause like this is going forward first (pointed to white car).

Second Grade 

None

Ages 9. 10. (, 11

119. The one that stopped last was correct.
106. The car that started first without stopping won. The other car

that stopped and didn't go on. The car started first and
stopped and the other car started last came all the way through 
and won.

108. The one that went first was it unless one went to the end.
111. Cause I was thinking of the questions that you gave me and I

thought you were giving it to me.
Again, To see how I reacted. I was a thinking of what you were
thinking. Which car started first.



L60

APPENDIX H Cont.

IV. SPEED

Kindergarten

4. Because I saw which one was going faster.
25. Because It was going faster most times.

Fi rst Crade 

None

Second Crade

81. Sometimes they go fast and sometimes they go slow.

Ages 9. 10. & 11

1U9. Because it was going slow.
Sometimes 1 picked the fast too.

117. It was going the slowest.

V. DURATION

Kinde rgart en 

None

Fi rst Grade 

None

Second Grade 

None

Ages 9. 10. & 11 

None
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VI. COORDINATION OF START AND STOP TIKE

Kindergarten

None

First Grade 

None

Second Grade

71. When the black car didn't start at the same time as the white,
the white car won because the black car didn't have a head start. 
When the white car stopped, black car was still going, white 
car won .

Ages 9, 10. & 11 

None

VII. 6 VII 1. GUESSING AND I. D. K.

K inde rga r t en

8. I j ust pi eked i t .
10. Cause the brain food helned me.
23. I. D. K. Cause i thought white were better than black,
30. I just knew it. I learned so many homework.

First Crade

59. Because it won .
I don't know.

Second Grade

85. I don't know. When there wasn't any black dots it was the white 
car.
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Ages 9. 10. & 11

99. I just guessed,
107. Cause 1 thought you were asking that question. (which? Guess?) 

Which car went further?

IX. COMBINATION

Klndergaiten

24. Because the white went faster.
Because the white one first. (IV, II)

First Grade

12. Because the white one stopped first.
The one tit at stopped first. (Ill, V)

35. I. 0. K. If one of them went first and the other went second.
If one of them starts slow and the other starts fast the other
one can win when it goes fast. (Ill, IV, VIII)

40. It went faster and went ahead.
I saw them go ahead. 1 saw them stop before the other person 
stop. (I, III, IV)

4B. Because the black one was slower and the white one got a head 
start. (IV, X)

56. When the other car saw that the ear won then it stopped. The
the other car didn't think :t was going to win. It took a chance
In trying to get ahead.
Tlie car that got there first lost and then the other guy won
because he got there last. (I, ITI)

Second Grade

87. Becaur e the one that got farther but sometimes I thought it was 
slower and that's why I picked the other car.
The one was starting first. (I, III, IV)

88. Because it was going faster.
Another reason it was ahead, (I, LV)

61. It started before the black car and it was ahead before it
stopped. (I , III)

67. Because when I first tried the one that got to the end of the 
paper won most of the time.
Because some of the cars had a head start. Most of the time 
they won. (I, X)
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77. The one that i',ot a start first.
Because one pot to this end and the other hasn't at the end
yet. (I, III)

90. Because it was first.
Because I used tne one that was further. (T, Ily

Ages 9. 10.6 11

92. (What were vou thinking?) How long it would go and the speed. 
(IV, V)

93. The one that started first or the one that made it to the end 
of the screen. (I, III)

100. The one car was further than the other one. it started first
and sort of slowed down and the other staved behind it.
(I, III, IV)

104. Sometimes one was less behind and went slower. Sometimes the
black would start and the white would pass. The one started 
first. (i, III, IV)

112. The one that was ahead of the other one. The other times just 
guess i n g. ( i , VII)

99. Most of the cars are in the lead. (I, VIII)
101. Because it was in the lead before the other was. It came in 

first. Sometimes tfiat came in last. The one that comes in 
first and then goes hack to last again. (1, II)

10 3. Cause 1 saw the white car in the lead. If the white car went
to the end and the hlack car caught up it would have been the 
h lack car. (1 , XII)

X. AMBlCimuS

Kindergarten

None

First Grade

68. Because it started first like if it had a head start it would 
probab1y win.

Second Grade

N one

Ages 4, IQ. 6, ] 1 

None
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XI. ALTERATION

Kinder Rat e11 

None

First Crade 

None

Second tirade 

None

A ges 9 . 10. & i 1 

None

Xil. HYPOTHESIS TESTINC

K l n d e  r R a r t  en  

None

First Crade 

None

Second Grade 

None

Ages 9. 10. 6. 11 

None
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T Y P E S  O F  E X P L A N A T I O N S  G I V E N  A F T E R  40 C O N C K P T - A T T A I N M E N T  T R I A L S :

I . PERCEPTUAL

K i n d e r g a r t e n

1 .  B e c a u s e  i t  w a s  i n  t h e  b a s k ,

l b .  C a u s e  t i u -  w h i t  i 1 d i i t *  w a s  a h e a d  o t  I h e  b l a c k  o n e .
E a r  I p i i k e d  w a s  a h e  a d  .

2 2 .  The w h i t e  o n e  w a s  a h e a d  a n d  t h e  h 1 n e k  o n e  w a s . . . S o  I p i c k e d

w h i  t  e  o n e .
2 6 .  O n e  w a s  t h i s  w a v  (S p o i n t s  t o  l e t t  o n e )  O n e  w a s  t h a t  w a v .

( W h i c h  o n e  w a s  r i g h t ? )  S a n s  : T h a t  w a v .  ( P o i n t s  t o  l e f t .

F i  r s  t  t ; r a d e

I I  . H e c a u s e  i t ’ s  w a v  i n  h a c k .

'36 . b e c a u s e  t h e  b l a c k  o n e  i s  a l i t t l e  b e h i n d  t h e  w h i t e  o p e .
3 8 .  b e c a u s e  i t  w a n  b a c k .

Y e s  .

4 6 .  l i v  w a t c h i n g  t i t e m  r a c e ;  b e c a u s e  t h e  o n e  t h a t  ' w e n t  t h e  f a  rt h e
8 8 .  l i e  c a u s e  i t  w a s  b e h i n d .

h o m e  w e r e  b e h i n d  a n d  s o m e  w e r e  i n  t h e  l e a d .

S e c o n d  t . r a d e

6 b .  T h e  e a r  h a d  t o  h e  f u r t h e r  h a c k ,
/ i , I t h i n k  it w a s  in the h a c k  m o r e .
76. i ke nt  g u e s s i n g  the b a c k  o n e  a n d  s o o n  it w a s  all right , .and

I kept fines; inp the b a c k  one.
70 . b e c a u s e  i t ’ ; c l o s e r  t o  t h a t  ( ti p o i n t s  t o  s t a r t  l i n e . )

Tried t h e  t op .  o n e ,  t h e  b o t t o m  o n e  ,
8 0 .  b e c a u s e  t h e  b l a c k  o n e  w a s  i n  t h e  b a c k .

8 1 .  I p i c k e d  t h e  o n e  b e h i n d .

( W h a t  d i d  v o n  p i c k  w h e n  t h e v  we  i e  t o g e t h e r . )  I f  t h e  o n e  b e t
wa  s b l a c k  I ' d  y u e s  s  wh i t e .

8 2 .  B e c a u s e  i t  w a s  b a c k  s o m e .  B a c k  m o r e  t h a n  t h e  wi t  i t e o n e .

S o m e  t i me s  i t  w a s  a  d i t t e r e n t  c a r .  I t  e h  a n  pe  d < o I o  r .

8 6 .  I ' he  o n e  t h a t  w a s  c l o s e r  t o  t h e  l i n e .

L h e n  t h e y  l o o k e d  t h e  s a m e  1 t h o u g h t  t h e  o n e  t h a t  w a s  f u r  t h e

L E S S

t lie

)

so

o re  

up .

Ages 9. 10. & 11

48. T h e  o n e  that w a s  b e h i n d .
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113. The one behind.

I I . SPATIAL ORDER

Ki nde rgar t en

N o n e

FI rst (I i a d o

4 7 .  t i . m s t  ! l i k e  M a c k .

( . m s o  it w;is I i r s t .

Second tirndt■

N one

/ u u  ̂  J 7_ ^_ l  0 ^  J  _1 

Ilf). Ilie c a r  t i i ;i I c aim1 in Inst.

1 I I . T F MPOR A l ,  ORDKR

K i n de  r e.n r ten 

Non e

F i rs t t, r n d e

41. Because thev stopped last..

Second (irade

86. Because it stopped tirst.

A Res 9. IQ, & 11

None



167

APPENDIX I Cont.

IV, S P E E D

KinderRarten

7. The red went faster.
II. I was looking at how fast tliey were going.

1'nder the ties I etieeked how thev look. fast was right

k i rst I ’-rade

r)-/4 . it wa;, going taster.
Sometimes ! picked ttie losing car and somet i lac; I picket 
wi mi ills' car. So [aet imes one wets Roii.p faster and somet ii 
one was coin p. slower, 

a 7 . (la use it we n t I a s t e t‘.
Like the s 1nw one.

S_e i a Slid tirade 

Mon t ■

A r c s  9. 10. jt> _H

110. The one that was the slowest. Twine it didn't work.
115. I was just Lh inking ah out the quest ions. L’hich one was

s 1 owe r .
I changed t lie quest ion each t i me .

V. DURATION

K itidergarten 

None

First Grade 

None

S e c o n d  G r a d e

1 the 
■les

r o  i iif

Noae
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Apes 9, 10J & 11 

None

v i .  coord i n a t p i n  nr  star t  and srnp t r mi:

K h i d e  r i  r  t  on  

.None

I’ j rsl tirade 

N on o

Seeond tirade 

None

Ay.es 9. K ), i. 11 

None

v i i .  k v i  1 1 . n i n e s s i n < ;  a n d  i . d .  k .

K inde rgarten

i. I d o n 't k n o w .
6 . I don ' t k n o w .
9. I don't know. I g u e s s e s .

12. Figure somet. Ii in j' out.
19. I k n e w .

(.uessed .
2 1. I g u e s s e d .
27. because 1 guessed ein. The car was my favorite color.

Cause if someone used a blue one, I vould s a y . .. becaust 
tn v favorite color.

First f.rade

b hie

13, 1 don't kn o w  h o w  to real Iv do this ca u s e  T don't k n o w  w h e t h e r
you w i n  or loose .

37. I think it's the one that looses.
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45. B e c a u s e  it w a s -  I d o n ' t  k n o w  I j u s t  w a n t e d  to p i c k  it.
k v e r v t i m e  I p i c k e d  o n e  I w a s  w r o n y  w h e n  that o n e  w a s  it I t o o k  
t h e  o t h e r  on e.

52, T h e  o n e  tii.at d i d n ' t  w i n  w a s  t h e  o n e  that v o u  w e r e  l o o k i n g  for.

S e c o n d  tirade 

f >4 . No reason.

A  JJ

‘M  . I don't k n o w ,
]()'>. Inst airssril,

I X . C O M B  [ MAT i ttCT

k inder par t e t i

If), Cau se  I .an tell w r s i i'll one went the I a s t e s t .
It ' s hat'd to tell wh e n ones b e h i n d  and tl o th e r rets the ■■nine
spot as. the o t h e r  c a r , , . 1 t ' s hard. ( 1 , IV)

24. T he b la c k  was in hack of the w h i t e  car.
B e c a u s e  the b l a c k  one win s s o m e t i m e s  coins, f as te r  than the whit 
o ne .
(Did von a I wav s pick the I as t e r ope?) Yes. ( I , IV)

F_i r s t tirade ■

44. B e c a u s e  the b l a c k  car w as cofnu faster.
S o m e  t i me  s the w h i t e  c a r  s t o p s  first a nd  its v. o i n v s l o w e r  a n d  tit 
b l a c k  c a r  s t a r t s  a nd  Its y o i n y  ‘a s t e r .
(Which one w o u l d  win) The one s t a r t e d  last . (IV, VI)

55. hirst I thouyht it w as the b la c k car b e c a u s e  the black car 
s t a r t e d  first b e c a u s e  it went faster. (Ill, IV)

Se c o n d  tirade

h). B e c a u s e  it was in back.
] j us L p u e s s e d  . (I, VII)

(ih. B e c a u s e  it s e e m e d  to s t o p  last.
S o m e t i m e s  one til at w e n t  n e a r e s t  to the end. (I, III)

B 4 . B e c a u s e  lit1 s t o p p e d  short. He w a s  a he ad  of the w h i t e  ca r  until 
the b l a c k  car wen t by.
W h e n  the b la c k  c ar was go in ft to the f inish line m a y b e  the w h i t e
tar was just c o m i n y  out, then I p i c k e d  the wiiiLe cat . (I, VI)
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75. b e c a u s e  he s t a r t e d  last.
S o m e t i m e s  I t h o u g h t  one. w a s  b e h i n d  a nd  that w a s  h i m.  a nd  t h e n
o n e  w e n t  s l o w e r  a n d  o n e  w e n t  f a s t e r .  (I, I I T , IV)

Ages 9, 10. & 11

94. I t h o u g h t  that it w a s  that t he  e a r  that s t a r t e d  first a nd  t h e n
p a s s e d  it w a s  it. T h e  e a r  that w o n t  the f u r t h e s t .  (I, ill)

9h. S o m e t i m e s  w h i c h  e a r  s t a r t e d  f i r st  nr  s t a r t e d  last. ( W h i c h  e ar
got to the e n d  of the p i c t u r e ? )  flu1 ear that s t a r t e d  last; the 
e a r  that s t o p p e d  first. (I, III)

97. T h e  o n e  that e n d e d  last. (What d i d  y ou  do w h e n  tliev e n d e d  at
tin1 s a m e  t i m e ? )  I j u s t t o o k  a g u e s s .  (Ill, VII)

192. F i r s L  I t h o u g h t  that it w a s  t lie f a s t e r  one, t h e n  f u r t h e s t ,  on
top, on  hot tom, tin- s l o w e s t .  (1, IV)

114. It w e n t  the s h o r t e s t .
S o m e t  i Pies w h i c h  s t o p p e d  f i r s t ,  w h i c h  s t o p p e d  s e c o n d .  T h e r e  
m  i gh t b e  a p;it t e r n  to it. (Ill, X I I)  

lid. F i r s t  I t h o u g ht  it w a s  t h e  o ne  that s t o p p e d  f i rs t , s o m e t i m e s  I
t h o u g h t  it w a s  the o n e  that s t o p p e d  last . A lot of the t i m e s  
I just g u e s s  e d . ( I l l ,  V I I )

A M B I C V O I I S

Ki n d e rga r t e n 

N o n e

Fi rst tirade 

N o n e

S e c o n d  Crack' 

N o n e

Ages 9, 10, & I 1

None
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X I . ALTERNATION

Kindergarten

None

F.Lrs t Cr.itk

S O . H 1 ark t h e n  whi t e .

St't'ond C r a d e

/?. (’ansi1, it w a s  h a r k  fort h - b  lark/wti i t e . then s o m e t i m e s  it
b 1 a rk -h  1 ac k-wit i t e - w h  i t e .

A ^ e s  9 , 10, 11

t XU . HI a r k  w h i t i■— wl i i t e h l a r k  (Sh e w a s  t r v in e  to f i g u r e  out ttu
st‘(| none< . )

XII. ilYP O T H H S  1 S T FSTI NC

Ki n d e r ^ a r t e t1 

Nolle

First G r a d e  

None

S e c o n d  G r a d e  

N o n e

A k o s  9. 10. t ,  11

wa s

co 1 r, r

None
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