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A series of empirical studies of English and Turkish speaking 

children's comprehension of the terms more, less, fewer, same, 

and all was carried out with subjects in Turkey and America. 

Cross-linguistic differences were found on children's 

understanding of less and fewer. Nonsense syllable controls and a 

study using a paraphrase of the Turkish term suggest that the 

observed difficulties of English speaking children on less and 

fewer reflect the semantic obscurity of the words themselves 

rather than any universal linguistic phenomenon, leading to a 

rejection of hypotheses framed in purely linguistic terms. Cross-

linguistic similarities in children's responses to same, more and 

all suggested an interpretation in terms of script theory which 

permits analysis on the level of the entire discourse situation. 

Further exploratory studies with adult subjects support the 

script theory interpretation and illustrate one of the major 

advantages of this theoretical approach; the need to postulate 

separate systems for children and adults is obviated. 



TABLE OF CONTENTS Page 

Abstract 

Table of contents i 

Acknowledgements ii 

List of Figures iv 

List of Tables v 

List of Appendices ix 

Personal preface x 

Note xiii 

Chapter 1. Introduction 1 

Chapter 2, More, less and tiv: Literature survey 
The experimental and theoretical background 23 

Chapters. Methodology and a cross-linguistic experi-
mental study of more, less and tiv in 
English and Turkish 66 

Chapter 4. Less obscure: An experiment with a trans-
parent alternative to less in English 96 

Chapter 5. Judgments of more and same in English 
and Turkish 110 

Chapter 6. What's all this about?: Review of studies 

of the quantifier all 141 

Chapter 7. Experimental work on all and more in Turkish 159 

Chapter 8. All kinds of all 193 

Chapter 9. A discourse analysis 228 

Chapter 10. Overview, discussion and conclusions 239 

References 268 

Appendices 275 



ACKNOWLEDGEMENTS 

The first person I have to thank is George Butterworth, for 

reading my letter of application and seeing a possibility where 

others would have seen nothing but an irritating lack of conform-

ity to the normal rules. He gave me a chance, broke through 

bureaucracy, and enlisted the additional invaluable support of 

Paul Light, That was in 1980. Since then they have both helped me 

in many ways. It has been a privilege and a pleasure to know and 

work with them. 

I also want to thank the University of Southampton for 

living by its motto of "Continuing Education for Adults"; it is 

one of the very few universities in the country, and in the 

world, where I could do what I have done, and with a minimum of 

bureaucratic difficulty. 

Being attached to the University of Southampton brought me 

back into contact with an old friend from our first degree days, 

Ann Rivington, by marvellous coincidence then living in Netley 

Abbey, was my generous host whenever I was in England, and this 

made my stays doubly pleasant. Apart from housing, wining and 

dining me, Ann has helped in innumerable other ways. It is hard 

to imagine what I would have done without her support. 

To my friend, Lysabeth Ashun, a fellow student of psychology 

for our four undergraduate years of evening study, I also owe 

limitless thanks. She too shared her house and hospitality, 

showed endless patience, understanding and kindness. Without her 

efforts I would not have had access to many vital references 

unobtainable in Turkey, 

Friends in Turkey helped in many ways too. Particular thanks 

11 



go to Ayge and Erkan Kirtun<; for always being willing to help 

out, even at short notice. Ayfe inspired me to keep fit and Erkan 

helped me with the pictures. 

My mother in law, Miifide Terem, deserves a medal for helping 

me in Istanbul when I had to make up for the devastating loss of 

my data in transit from Turkey to England, 

I want to thank all the preschool teachers, staff and child-

ren who helped me in the data collection. Really special thanks 

go to the Middle East Technical University Preschool where I 

learned almost everything I now know about interacting with young 

children, and where I was quite simply one of the family. 

In Honolulu, thanks go to Jeanne Edman and Lyn Billingsley 

for patiently reading through the draft print, and to Bill and 

Jill Baker who generously allowed me free access to their house 

and printer for the final copy of the thesis. 

I cannot, of course, list everyone who helped because I 

depended so much on so many people for so many things; that was 

an experience in itself, and a very valuable one. 

Finally, there is Biilent, my husband, who certainly never 

bargained for this but somehow managed to keep his sense of 

humour and rescue mine when it was sinking. He helped in every 

possible way from doing without the (real) car to persuading a 

nine year old to part temporarily with his car transporter, from 

photocopying and typing to translating and listening. He gave up 

a lot so that I could do my work. I hope that he will feel it was 

worth it. This is for him. 

Sensiz olmaz. 

Ill 



LIST OF FIGDRES 

Figure Title Page 

3.1 Apple tree apparatus 77 

3.2 Car and garage apparatus 78 

3.3 Conservation test: steps and apparatus 80 

3.4 Number of subjects in each group responding 

to less/daha az 86 

3.5(a) Results of sign tests for the number of 

subjects responding to tiv 87 

3.5(b) Overall number and percentage of subjects 

responding to tiv 88 

4.1 Stimulus materials used in Experiment II 99 

4.2 Graphs showing number of correct responses 

to words used in Experiment II 105 

5.1 Working arrangement for Experiment III 121 

5.2 Arrays used in Experiment III 123 

5.3 Graphs showing percentage of correct 

to control questions as a function of the 

order of presentation 129 

5.4 Graphs of the errors made in Experiment III 130 

7.1 Arrays used in Experiment IV 162 

7.2 Numbers of subjects and frequencies of "yes" 

responses to questions in Experiment V 172 

7.3 Apparatus and experimental layout for 

Experiment VI 183 

8.1 Picture A^i the schoolroom 198 

8.2 Picture A2: the kitchen 201 

8.3 Picture the table 203 

8.4 Picture B2: the flowers 205 

8.5 Examples of stimulti used in the cars 

condition of Experiment VII 208 

IV 



LIST OF TABLES 

Table Title Page 

2.1 More, less, tiv: Summary of experimental 

work 1967-1981 25-8 

3.1 The relational terms used in English with 

their Turkish equivalents 73 

3.2 Order of presentation of tasks and questions 

within each language-age group 82 

3.3 Means and standard deviations of results of 

Experiment I 84 

3.4 Summary table of analysis of variance of the 

results of Experiment I on more and less 85 

3.5 Results of sign tests on responses to tiv 87 

3.6(a) Responses to tiv: number of subjects giving 

responses as their most frequent choice 88 

3.6(b) Responses to tiv: number of subjects 

responding to tiv 89 

4.1 Counterbalancing orders of presentation of 

cards in Experiment II 101 

4.2 Means and standard deviations of scores on 

words in Experiment II 101 

4.3 ANOVA summary table for differences between 

means of younger subject expression groups 102 

4.4 Number of correct guesses in Experiment II 103 

4.5 ANOVA summary table for differences between 

means of older subject expression groups 104 

5.1 Experimental groups in Experiment III 119 

5.2 Counterbalancing schedule for Experiment III 124 

5.3 Correct responses to questions involving 

more and same in Experiment III 125 

V 



5.4 Percentages and binomialapproximations of 

correct responses to questions in Experi-

ment III 125 

5.5 Summary of statistical analyses of differ-

ences between numbers of correct responses 

to same and more in Experiment III 126 

5.6 Analysis of errors due to inappropriate use 

of same by language group and order of pre-

sentation 127 

5.7 Means and standard deviations of correct 

group responses to Questions 1 and 2 in 

Experiment III 127 

5.8 Summary table of results of Mann-Whitney D 

tests of differences between performance on 

initial and later presentation of control 

questions 128 

5.9 Mean numbers of errors by question and group 

in Experiment III 129 

5.10 Summary of Mann-Whitney U tests of differ-

ences between groups as a function of order 

of presentation of more and same 131 

5.11 Distribution of errors on Questions 2 and 7 132 

5.12 Number and percentage of errors on Question 7 

by language group and order of presentation 132 

5.13 ANOVA summary table of differences between 

group mean errors on Question 7 133 

5.14 Distribution of errors on Question 1 134 

5.15 Distribution of errors on Question 3 135 

5.16 Distribution of errors on Question 4 136 

5.17 Distribution of errors on Question 5 137 

5.18 Distribution of errors on Question 6 138 

7.1 Summary of scores on questions involving 

all, more and less 164 

7.2 Responses to "are all the cars in the 

garages?" in Experiment IV 165 

VI 



7.3 Errors on more/fewer questions in 

Experiment IV 166 

7.4 Reactions to mismatch between cars and 

garages on all in Experiment IV 168 

7.5 Number of subjects in Experiment IV 

responding only to the extra car or 

empty garage 168 

7.6 Summary of scores on questions involving 

anymore and less in Experiment V 171 

7.7 Patterns of responding to all in Experiment V 173 

7.8 Responses to more/fewer questions in the 

black car array in Experiment V 174 

7.9 Reactions to mismatch between cars and 

garages on all in Experiment V 176 

7.10 Number of subjects in Experiments IV and V 

responding only to extra cars or empty garages 177 

7.11 Summary of experimental manipulations for 

Experiment VI 184 

7.12 Experiment VI: numbers of affirmative and 

negative responses to the question "are all 

the cars in the garages/transporter?" 185 

7.13 Breakdown of response pattern by condition 

in Experiment VI 186 

7.14 Summary of types of reactions during 

Experiment VI 188 

7.15 Number of incorrect responses in Experi-

ment VI 189 

7.16 Number of errors by condition made by sub-

jects giving differentiated responses in 

Experiment VI 190 

8.1 Responses to set question Aj in Experiment VII 198 

8.2 Responses to set question A2 in Experiment VII 202 

8.3 Responses to set question in Experiment VII 204 

8.4 Responses to set question B2 in Experiment VII 206 

8.4 Responses to questions about cars and garages 

in Experiment VII 209 

Vll 



8.6 Number of errors made by adult subjects in 

Experiment VII 220 

8.7 Summary of adult responses to set questions 

in "extra" condition of Experiment IX 224-5 

8.8 Summary of adult responses to set questions 

in "empty" condition of Experiment IX 226-7 

9.1 List of topics for joint reference in 

experimental procedures and possible outcomes 234 

Vlll 



LIST OF APPENDICES 

Appendix Chapter Page 

A RDLS sheets in Turkish & English 3 276 

B Conservation test sheets in Turkish and English 3 280 

C Rules of the Less Game 3 282 

D Experiment I; Turkish and English questions 3 283 

E Raw Scores for Experiment I; more-less-tiv 3 287 

F Notes on schools/playschools passim 293 

G Less, fewer, more, little question sheets 4 296 

H Raw scores in Experiment II More-less-fewer 4 299 

I Transcript of proceedings of Experiment III 5 300 

J More-same question sheet for Experiment III 5 327 

K Turkish equivalent of Experiment III questions 5 328 

L Raw scores in Experiment III: more-same 5 329 

M Turkish equivalent of Experiment IV questions 7 331 

N Raw scores in Experiments IV & V 7 332 

0 Transcript of proceedings of Experiment IV 

(younger ss) 7 336 

P Transcript of proceedings of Experiment V 

(older ss) 7 351 

Q Turkish versions of questions in Experiment VI 7 368 

R Transcript of proceedings of Experiment VI 7 369 

S Table of responses in Experiment VI 7 379 

T Pictures used in Experiment VII and VIII 8 380 

U Turkish and English questions in Experiment VII 8 384 

V Transcript of proceedings of Experiment VII 8 386 

W Results of Experiment VIII 8 422 

X Turkish version of questions in Experiment IX 8 424 

Y Transcript of proceedings of Experiment IX 

(adult subjects) 8 425 

Z Graphic representation of context cues in the 

procedure of Experiments IV, V, and VI 9 434 

IX 



PERSONAL PREFACE 

My initial university education was in comparative 

literature and languages; comparative literature does not just 

compare literature, it compares culture, history, philosophy, 

politics and art, and it tends to ask why this? why here? why 

now?, using comparisons with other cultures to check out the 

generality of laws and propositions. The hallmarks of this 

training are with me now; I always need to compare, to ask if 

this is so here or now, is it so there, was it then, and how will 

it be? I also learned several languages, travelled to and lived 

and worked in a number of countries, and gradually gained an 

insight into the need for cross-cultural understanding and the 

pitfalls of ethnocentrism. In joining with my Turkish husband, I 

made this an integral part of every aspect of my life. 

When I came to psychology, I brought these concerns with me, 

and when the time came to choose a PhD project, I was fortunate 

to be able to combine psychology, languages, linguistics and a 

cross-cultural approach. 

Naturally my views have evolved considerably over the five 

years that I have spent as a Southampton University student. 

George Butterworth and raul Light, my supervisors, brought me to 

new areas and their discussions and questions widened and sharp-

ened my awareness, and helped me move towards the position I have 

now adopted. My original position was far more linguistic. I 

wanted to get in and untangle the cognitive development -

linguistic development issues that so fascinated me. No sooner 

had I committed myself to my project than I read Campbell's dire 



Dantesque warning: 

"To explore the relationships between cognitive development 

and language development is to enter a very dark forest 

indeed! It is not so much a question of not being able to 

see the wood for the trees: one cannot even see the trees! 

Accordingly, the best advice one might offer to, say, a 

graduate student would be "Danger, keep off!". For those 

with more leisure and securer positions it is perhaps 

possible to make an occasional foray without becoming 

entirely lost..." (1979, p 419) 

There were times when I thought I had "left all hope behind" but 

in general it has been an exciting and stimulating five years. In 

the course of the studies reported here, I worked with 547 

children in Turkey and America, and 121 adult subjects. I worked 

in over 15 preschools and met with wonderful kindness and coop-

eration. I also met with difficult circumstances: the freezing 

winters of the high Anatolian plateau without heating in our 

homes and schools, the problems of combining a full-time profes-

sion and an ever-increasing involvement in studenthood, the loss 

of some of my data by an airline. These were the set-backs. They 

count for little now except for what they taught me about myself 

and my friends, about research, and about the scale of things. 

I wanted to widen the scope of my psycho linguistic enquiry, 

to bring in a greater range of variation, and paradoxically 

perhaps, this led me back to a concern with uniformities and 

consistencies. I learned for myself, and recently read to my 

great satisfaction. Berry's remarks on cross-cultural work: 
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"This [...] goal is important, for it ensures that all the 

possible data which are relevant to a question are brought 

forward. Only when all variation is present can its under-

lying structure be detected; for with limited data, only 

partial structures may be discovered. Real universals, if 

indeed any exist [...], can emerge only when all variability 

is available for analysis." (1980, p 5) 

Although it makes me feel very small, I am glad to be able to be 

a part of this effort, and hope that I have done something to 

contribute to it. 
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Part of the work described in Chapter 3 was presented in a 

paper at the British Psychological Society Developmental Section 

Annual Conference, Durham, September 1982. 

A paper based on the work described in Chapter 4 was awarded 

the prize for the best paper in the Social Sciences Section of 

the University of Hawaii Annual Conference, April 1985. 
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CHAPTER 1. INTRODOCTION 

1.1.1. Introduction 

The purpose of this chapter is to give a brief outline of 

the area in which the central work of the thesis is situated, and 

to signpost the major issues which will be dealt with in depth in 

Chapter 2. « 

The issues addressed in the thesis while ostensibly 

psycho linguistic in nature, are related to and rely on 

developments in almost all areas of developmental psychology for 

an effective explanatory framework. Accordingly, the overview 

covers recent work in perception, social cognition and cognitive 

development as well as specifically psycholinguistic work. 

Developmental psychology is concerned with all aspects of 

development, but a large and important area is the field of how 

children learn, and the educational and social implications of 

this. A major factor within this area, and a field in its own 

right, is psycho1inguisties, the psychology of language and 

language acquisition. 

Piaget was concerned with how children acquire knowledge and 

become capable of logical reasoning. In the course of his work, 

he developed a comprehensive theory of development complete with 

mechanisms and characteristic features. Although the model is 

monumentally complex, it is based on rigorous theorising and is 

therefore capable of generating specific and testable sub-

theories and experimental hypotheses, many of which were examined 

by Piaget himself. It also generated a great deal of resistance 



from several sources. One such area of resistance will be seen to 

have considerable relevance in this thesis. 

The stumbling block for many non-Genevan psychologists was 

the issue of the critical status of conservation in determining 

the developmental level of the child. The problem, in Piaget's 

terms, is actually one of logic, Piaget wanted to establish when 

a child would be capable of appreciating logically that an 

irrelevant change in an array of objects leaves unchanged the 

relations holding within the array. Until a child could 

articulate sound reasoning, Piaget would not accord the status of 

concrete operational thinker. A child who could not conserve 

logically was considered to be pre-operartional, a less mature 

thinker, still bound up in the egocentrism of early childhood. 

The word eoocentrism proved to be highly objectionable to 

psychologists, and Piaget was to regret later that he had used 

the term. Brave attempts were made to topple Piagetian theories. 

It was claimed that Piaget's tasks seriously underestimated the 

abilities of young children. The tasks were criticised on 

methodological grounds: they were misleading; they involved 

factors that militated against children producing an acceptable 

adult-like response. The tasks were also criticised for failing 

to control for a key variable; language, Piaget apparently took 

for granted that his subjects would understand the terms used in 

his experiments ixi the way that he intended them. An important 

question then arose: do children fail to conserve because they 

lack the necessary logical structures, or do they simply fail to 

understand what is expected of them because they do not have a 

full grasp of the meaning of the key terms used in the testing 

procedure? 



1.2,1. Language and cognition 

This is the question that provided the impetus for a great 

deal of work in the field of psycho linguistics. It is evident 

from the outset that the work was facing in two directions at 

once; language acquisition on the one hand, and cognitive 

development on the other. There were those like Chomsky (1965) 

who argued that these were separate issues, that language was an 

independent function with its own neural substrates, largely 

innately determined and needing very little input from other 

cognitive fields. In support of this position, it would be 

pointed out that all children develop language under normal 

circumstances. There were others like Piaget (1963) who took the 

opposite position: language and cognition were one, quite 

indistinguishable from each other; language was learned like 

every other behaviour, still others maintained that the 

development of cognitive capacity was a necessary precondition 

for language development, citing in evidence the simple fact that 

at least a year to eighteen months of experience in the 

sensorimotor world precedes the first attempt at language in the 

normal child (Slobin,1973). Without (fairly fine) motor control, 

a child cannot articulate language, without some experience of 

the world, there is little to articulate about. Yet another view 

is often referred to as the Sapir-Whorfian position, whose strong 

form maintains essentially that one's perception and cognition 

are shaped and determined by the language one speaks, its 

vocabulary range, and way of phrasing ideas (Sapir,1949; 

Whorf,1956). Finally, there emerged interactionist views which 

had the advantage of being able to assimilate the sounder points 

of other theories while using a richer interpretation to overcome 

their weaker or undesirable elements. 

Along with shifts of paradigm came shifts of focus. 

Originally, due largely to the influence of Noam Chomsky whose 

transformational-generative theory of grammar (1965) 



revolutionised linguistic thinking, the focus in theory and 

research was on syntax. Language acquisition was characterised as 

the abstraction of the appropriate rules of the language which 

would generate all and only grammatical utterances of that 

language. The mechanism postulated within this model was an 

innate language acquisition device (LAD) which was preprogrammed 

to abstract the rules for any particular language from an input 

sample. The more transformations required to move from the deep 

structure kernel string, or basic sentence form, to the surface 

form in the language, the more complex the rule, and the later it 

would be expected to appear in spontaneous speech. In the Genevan 

group, Sinclair (1969), for example, revealed the late 

development of the passive form in French, and tied this to the 

Piagetian notion of operations. A pre-operational child (up to 

approximately seven years of age) could not be expected to have 

mastered the logical concept of reversibility, Sinclair argued 

that this was a prerequisite for the transformational 

manipulation of subject and object in the sentence deep structure 

which was necessary for the passive voice. The work of Carol 

Chomsky (1969) was a landmark in syntactic research, both for its 

own findings and for the new directions it indicated, C. Chomsky 

demonstrated that children as old as nine and ten years still 

failed to grasp certain distinctions in the language; for 

example, in the sentence the dol 1 is easy to see, some children 

responded as if it was easy to see the doll, while others thought 

that it meant that the doll could see easily, similarly, many 

children could not correctly distinguish between asking and 

telling. These findings were important because it had until then 

been tacitly assumed that children became fully competent native 

speakers by the time they started school at age six or seven. The 

educational implications were obvious. The implications for a 

theory of language were also important. N. Chomsky's view of the 

child possessing an innately specified LAD programmed to do the 

job of creating the rules of the language, which had received 

support and inspiration from the image of the six year old 

perfect speaker, was called into question as a model for 



explaining the linguistic facts as well as the psychological 

aspects. Chomsky himself had always taken the position that the 

model was concerned with abstract rules of language and not with 

the way in which people use them, C. Chomsky's approach was also 

primarily concerned with syntax, but many interpreted her results 

as less relevant to syntax than to semantics, it was apparent 

that the child could generate and handle the string (utterance) 

but could not grasp the subtler semantic aspects. 

Semantics became the new focus for research and theory in 

the psychological approach to language acquisition, and within 

linguistics many new attempts were made to formulate grammars 

based on semantic concepts like actor, patient^ and recipient, 

rather than the syntactical concepts of subiectf verb and object. 

These new grammars were generally verb-led and thus more dynamic 

since the structure depended largely on the type of action 

specified by the verb (e,g, Fillmore's case grammar, 1968), 

Some semantic studies tended to stress the dominance of 

language over other aspects of cognition. Luria (1961), for 

example, found evidence for a facilitatory effect of verbal 

labels in concept formation, and this was taken as support for 

the position that thought is determined by language, in direct 

contrast to, say, Sinclair's (1969) view of language as 

determined by thought processes. 

Compromises between the language and cognition positions 

were also proposed and seemed to be the most fruitful approach to 

an intricately involved area. An example of such a view would be 

Slobin's interactional model. Slobin (1973) recognises that there 

are certain cognitive prerequisites for language, but also that 

language is capable of imposing its own constraints. Using the 

image of a waiting room, Slobin proposes that the child must be 

ready cognitively before the corresponding language forms can 

emerge: the cognitive content is like a passenger waiting for a 

vehicle to carry it onward. Some languages have "transparent" 



structures and the means of expression is immediately accessible. 

In another language, the corresponding structure may be "opaque", 

difficult, or very complex and even a simple cognitive concept 

may not find expression until the child's linguistic system 

matures further. Within a given language, certain structures may 

be transparent and others obscure, and this view of complexity in 

language itself goes some way toward explaining differential 

rates of acquisition. An interesting example of this kind of 

delay is the case of the Egyptian Arabic plural marking system. 

Plagued by irregularities, it seems to be difficult to acquire, 

although the concept of plurality itself is not complex; children 

growing up speaking French or Turkish, for example, have no 

difficulty in plural inflections. An example of delay in the 

opposite direction is given by Slobin (1973). The Russian 

linguistic structure for the conditional is very simple and young 

children should be able to handle it with ease, yet use of the 

conditional does not emerge until relatively late. Slobin argues 

that the concepts underlying the conditional are cognitively 

complex. The language may be simple, but if the child cannot 

handle the ideas, the form is avoided. Slobin uses many examples 

of this kind to illustrate the distinction between necessary and 

sufficient conditions for the emergence of linguistic forms. 

1.2.2. The importance fif perception 

The language-cognition debate continued for many years and a 

great deal of detailed work was performed in an attempt to 

clarify some of the more vital issues. It is possible to follow a 

chain of development in the field from more strictly linguistic, 

which proved too limiting, to more generally psychological 

concerns, as it became apparent that language development could 

not usefully be studied in isolation from other areas of enquiry 

in developmental psychology. 

On the question of children's cognitive abilities. 



psychologists (e.g. Donaldson, 1978) were able to demonstrate 

that under certain conditions, young children could respond 

correctly on cognitive tasks, although in the classical versions 

of these tasks they had apparently been misled by salient but 

irrelevant features of the procedure. 

Although they were often treated as belonging to a separate 

domain of interest, developments in the work on perception from 

the 1960's onwards also form an important part of the background 

to the type of work carried out here. 

For many years, James' (1890) description of the perceptual 

world of the infant as "one great blooming, buzzing confusion" 

was generally accepted on the basis of fairly crude observations 

and anecdotal evidence with little or no question or attempt at 

experimentation. However, with the development of more 

sophisticated microscopic, electronic and photographic techniques 

from the 1950's onwards, it became possible to investigate the 

sensitivity and maturation of the perceptual capacities of 

infants, important examples from the field of visual perception 

which helped to bring about a great change in the view of the 

abilities of newborns and infants include the work of Fantz and 

his colleages (e.g. 1961) which demonstrated considerable visual 

acuity and the existence of visual preferences in human infants, 

and that of Hubel and wiesel (1962) which revealed innate 

specialisation of cells in the visual cortex of cats, suggesting 

that cells in the human cortex may also be particularly 

responsive to certain aspects of stimuli, in a sense primed to 

detect certain things. The work of Walk and Gibson (e.g. 1961) 

using a number of different species in studies involving "the 

visual cliff", an apparatus that produced an illusion of a sudden 

drop, demonstrated apparently innate mechanisms for depth 

perception. Work by Held and Hein (1963) using dark-reared 

kittens yoked in active-passive pairs in a carousel apparatus 

which provided the same visual input to both but only permitted 

self-produced movement for the active one, showed the importance 



of motor involvement in the development of visual perception, and 

the vulnerability of the developing system. In the area of 

auditory perception, Morse (1977) reports that very young infants 

were able to orient to the source of a sound, and to discriminate 

between pairs of similar sounds such as /ba/ and /pa/. Infants 

also seemed to have a preference for human voices over 

mechanically-produced sounds. Demany, McKenzie and Vurpillot 

(1977) described the perception of rhythmic groups of sounds in 

babies. These findings were important for the understanding of 

the child's developing speech-perception mechanisms, and are 

suggestive of a certain "readiness" for language in the preverbal 

child. This notion received support from several other sources. 

For example. Bower (1977) reported that babies found mismatched 

voices and faces aversive, demonstrating that they were able to 

associate a particular person with a particular voice and to make 

the cross-modal link, 

Piaget's view of perception (e.g. 1954) differed from that 

of James, but he assumed that the infant is not capable of direct 

perception of the objective world; for Piaget, objective 

perception only exists when objective knowlege is available to 

organise it. Knowledge is first gathered through children's 

sensorimotor actions on the world in a literal concrete sense, 

which gradually enable them to differentiate themselves as 

separate objects among many, and to identify those events which 

take place as a result of their own actions and those which occur 

for other reasons. According to Piaget, the newborn child is in a 

state of total undifferentiation, fused with the world. Other 

objects in the child's world seem to come and go, and there is no 

sense of permanence of objects. The child constructs the physical 

and social world in an individual way; perception is egocentric 

because it is mediated by the child's own actions. 

Bower (1977) argued in favour of the primacy of sensory 

perception. He rejected the notion of the infant's world as a 

collection of perceptions without meaning or structure, claiming 



rather that the child displays an impressive ability to make 

sense of perceptions of people and things. As illustrated in the 

examples given earlier, babies seem to be born with capacities 

which allow them to begin organising the world as soon as they 

come into it. In support of this view. Bower cites studies of 

neonates' abilities to imitate gestures of others, like sticking 

out the tongue, which require, at some level, a realisation of 

the identity of their own body parts (which they may never have 

seen) with those of other people. Bower states that the newborn 

"apparently feels himself to be a member of the human race right 

from the start," (1977, p 30). Such examples of complex cross-

modal links in perception run counter to Piaget's view. 

Bower considers infants' perceptual abilities in relation to 

their information processing limitations, arguing that many 

errors may be the result of distractions from other sensory 

stimuli competing for the children's attention. He describes 

habituation to a stimulus as the construction of an internal 

schema of a frequently occurring stimulus. The availability of 

such a schema seems to reduce the informational demands of the 

stimulus on the children's sensory perceptual systems. Once 

rendered familiar, the stimulus does not preempt attention in the 

same way that a novel stimulus does. 

Bower does not claim that perception is always objective, 

but he maintains that information from the senses remains 

relatively stable throughout life; what changes is the 

interpretation, and the relative importance of perceptions which 

diminishes as the child grows. Bremner (1980), discussing the 

types of searching errors made by nine month olds, describes the 

use of cues from self movement as well as external cues, both 

more complex capabilities than Piaget's view would suggest. The 

problem he addresses is the infants' persistence in searching for 

a hidden object in the same place where they have successfully 

found it a number of times before, even when they have just seen 

it placed in a different location. Bremner suggests that this 



habit of going to an "appropriate" place might be interpreted in 

a different way: 

"Maybe in order to make sense of the world, he has to make 
simplifying generalizations about the nature of events. Thus 
he may rely heavily on these general rules when reliance on 
perception might be more fruitful but more of a strain on 
his understanding. This seems very similiar to the type of 
processes that adults indulge in all the time, except that 
the infant's simplifying generalizations are probably more 
gross." (1980, p 58) 

In his discussion of Piaget's theory of egocentrism, 

Butterworth (1980) reviews the evidence from studies of infant 

perception of self motion, perception of.another's point of view, 

as well as neonatal facial imitation, in light of Gibson's (1966) 

view of perceptual systems operating directly on the physical and 

social environment and finds support for the concept of 

unmediated perception. At some preconscious level, the 

distinction between subject and object, perceiver and perceived, 

may be implicit in perception itself. If this is so, the 

Piagetian model of perception will need to be revised to take 

account of infant perceptual competencies, but it does not imply 

that the notion of egocentrism can be dismissed as entirely 

empty. When implicit assumptions become explicit, the child is 

capable of self-perception which introduces a new level of 

awareness. 

The implications of a direct model of perception are 

profound. Butterworth (1980) notes that this means that the 

infant partakes of a shared reality from the outset. This 

potential "consensibi1ity" of perception underlies 

intersubjective agreement and communication: 

"If Piaget's model of perception is wrong, however, then to 
fall back on perception where objective knowledge or a 
sufficiently developed language is lacking,is to fall back 
on the objective properties of reality, the bedrock on which 
intersubjective agreement is based." (1980, p 37), 
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Butterworth goes on to say, in conclusion: 

"This approach to the acquisition of knowledge has certain 
advantages over Piaget's formulation. For example, it more 
readily explains why the child should be so dependent on 
contextual information in acquiring and interpreting 
language. Perceptual processes provide a dictionary outside 
the language itself, whereby the child can discover the 
meaning of an utterance." (ibid) 

Bryant (1974) investigated the relationship between 

perception and understanding in young children and was able to 

demonstrate the perceptual competence of children in various 

logical reasoning tasks when the confounding effects of memory 

were controlled. The possibility that there exists a form of 

perceptual conservation has considerable import for many studies 

claiming to show a precocious achievement of concrete operational 

levels of thinking (e.g. McGarrigle and Donaldson, 1974). 

The role of direct perception and shared perceptual 

environments provide important links with the social cognitive 

development of the child as well as with the development of 

language and the acquisition of knowledge and the ability to 

manipulate knowledge. That these are all interconnected aspects 

of development seems clear enough now, but it is a relatively 

recent position, one which will hopefully lead to a more fruitful 

approach to the study of the child. 

1,3,1. Social cognition 

The study of social-cognitive development had its origins in 

the work on children's logical abilities, visual perspective 

taking, and scientific thinking, again largely due to Piaget, as 

well as strong links with philosophical theories of social 

processes, such as those of Mead (1934). Mead's view of the 

nature of social interactions stressed two major points. First, 

in order to understand other people, children must acquire the 

11 



ability to take the role of the other and anticipate reactions to 

their own actions. This ability is not innate, nor is it 

concrete, A fundamental feature is the abstraction of generalized 

expectations of others, judgments of people in general which 

occur in the absence of a specific interpersonal context, 

Hoffman (1977) proposed a general framework for viewing role 

taking as an aspect of a larger process of developing a cognitive 

sense of the other, a process of orienting to the other which is 

visible at different levels as the child grows. 

Diverse areas of enquiry with children of different ages 

support this view, for example Butterworth et al (1980) in 

mechanisms of joint visual attention in infants. Light (1979) on 

perspective taking in preschoolers, and Donaldson's (1978) 

expansion in the notion of "human sense". 

1,3,2, Expansion af field 

This broader perspective on children's development led to 

work in the area of making sense out of nonsense, and a promising 

view of the child as a little scientist or linguistic puzzle-

solver, willing to play the game even in the face of impossible 

odds (e,g, Lloyd and Beveridge, 1981; Hughes and Grieve, 1980), 

In a slightly different vein, the work of Robinson and Robinson 

(e,g. 1981) on communication failure can be seen to derive from 

this area. 

All of these divergent views were also faced with the 

problem of pragmatic or contextual factors, and accordingly the 

direction of the research and theorising has shifted gradually 

towards a broader social learning or social cognition framework 

for considering questions of children's linguistic and cognitive 

capacities alike. In its turn, this has led to a new approach, 

fostered by work in the area of artificial intelligence: scripts. 
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plans, goals and themes (e.g. Schank and Abelson, 1977). This 

will be discussed in Chapters 2, 7, and 10 where the similarities 

between Piaget's schemas. Mead's "generalised other" 

formulations, and the notion of script will become apparent, it 

will be argued that a Script Theory approach offers a flexible 

but parsimonious paradigm for developmental work in general. 

1.3.3. some questions 

It is important and difficult in view of the ever-widening 

scope of the field not to lose sight of the fundamental questions 

addressed by this work - how do children come to know things? 

What determines the way a child structures the environment, and 

the order and type of acquisition of language? What are the 

implications of late or early language acquisition or failure on 

conservation tests for educational policy? These questions are 

very big, and they have universal validity and applicability. 

That is, they affect all children, all education systems, all 

languages, all environments, and all psychological theories that 

attempt to resolve the issues. This question of universality, and 

the related idea of generalisability of research findings and 

theories, is vital. It has, however, largely been ignored. 

1.4.1. 

Piaget's work was all carried out in Geneva, largely through 

the medium of language, and the French language in particular. 

However, Piaget's interests were not restricted to the behaviour 

of Swiss-French speaking children. He was seeking to elucidate 

the abstract capacities underlying their performance. Since one 

has no reason to suppose that the cognitive capacities of 

children from one country differ systematically from those in any 

other country, the rationale for Piaget's studies is 

unimpeachable. At the procedural level, however, this ceases to 
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be the case. Cross-cultural studies of Piagetian cognitive tasks 

have shown them to be culturally inappropriate in certain parts 

of the world (e.g. Liberia, in Cole, Gay, Click and Sharp's 1971 

study). This does not, of course, invalidate the search for an 

overall measure of human cognitive development, but it does call 

for considerable care in doing so, and in interpreting the 

results of one's tests. Most people would agree that it would be 

unsound practice to use a task involving a snowy mountain scene 

on Genevan and Liberian rain-forest children, and to expect the 

results to be equally revealing of the children's abilities. Yet 

this none too subtle point was never really fully taken into 

accunt in relation to language acquisi1;ion studies. The vast 

majority of the work in the area under discussion here was 

conducted in English by experimenters in the USA, the UK or 

Canada. A little work was done in French, and a little in German, 

but this has rarely come to the forefront. Theories of language 

development in general have been developed on the basis of the 

results of studying language development in one language 

community (English) or, at best, one language family (Indo-

European, European branch). These theories were then tested 

against the same language, seen to function more or less well as 

explanatory devices, and either built on or abandoned. It was 

somehow tacitly assumed that if it worked in English, it would 

also work in Swahili or Welsh, Yet there is no evidence to 

support this view, and a small, but growing, amount of evidence 

that it simply is not tenable. In any case, a theory or 

hypothesis tested against other languages and other types of 

languages would certainly have more validity, and strengthen the 

position of psycholinguists attempting to uncover the universal 

facts of language acquisition. Just as psychology as a discipline 

was in danger of becoming the psychology of the American freshman 

student, because of restrictive sampling for experimental work, 

so psycholinguistics is ethnocentrically tied to the study of the 

acquisition of English. 

Cross-linguistic work in the area of psycholinguistics as a 
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whole, is conspicuous by its absence. Slobin's group at Berkeley 

doing a major comparative study of English, Italian, Serbo-

Croatian, and Turkish, is one major exception to the rule. In the 

UK, Harrison's work on the Welsh language stands out. There have 

been a few other isolated studies of different languages, but the 

fact that they are exceptional marks a significant flaw in the 

work as a whole. Outside the more specialised area of 

bilingualism (generally motivated by other concerns), 

consideration of more than one language is extremely rare. In 

Canada, a lot of pioneering work was done on bilingualism, but 

again mainly English-French. Ervin-Tripp (1952) conducted some 

early cross-linguistic studies using Japanese and English, but 

these have never really been followed up. In the work to be 

described in detail in Chapter 2, only three studies used 

speakers of languages other than English, and one of these was a 

non-verbal study. Sinclair's work was on French. The remaining 

study was by Wales, Carman and Griffiths (1976), which found 

differences between English speaking and Tamil and Lun Bawang 

speaking children. Again, their lead was not followed up by other 

workers, indeed, the authors themselves seemed to ignore the 

implications of their work for language acquisition theory, 

preferring to concentrate instead on the qualitative analysis of 

individual differences in a small sample of children. 

This sort of isolationism, or ethnocentrism, is potentially 

damaging because it can lead to fallacious theorising and poor 

interpretations of observed behaviour. 

1.5.1. Cross-linauistic research 

Given that cross-linguistic research is desirable, it also 

seems to be sensible to step outside of the general European 

language family whose members have many things in common. The 

difficulties of British schoolchildren studying French or Spanish 
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notwithstanding, the differences are more superficial than vital. 

It is sound practice in any event to examine a different kind of 

language to test the general validity of a theory of language, 

but it is particularly interesting to do so in light of the neo-

Whorfian hypothesis that the type of language one learns will 

determine to some degree the world-view and the potential range 

of perceptions and cognitions. This theory is always confounded 

by cultural factors, but it is nevertheless an intriguing 

possibility with at least some intuitive appeal. An example of 

work in this area is Ervin-Tr ipp's (1952) study of language and 

word-associations in a sample of issei (first generation 

immigrant) Japanese war-brides of Americans. 

In this thesis, most of the work is set in the framework of 

cross-linguistic studies of Turkish and English speaking 

children. 

1.5.2. TUFkigh 

It may be thought that Turkish is rather an obscure choice, 

but it is in fact a fairly widely-spoken language - by some 45 

million people in Turkey itself, by minorities in Greece, 

Bulgaria, Albania and Yugoslavia to the west, and in Iran, Iraq, 

Syria and Afghanistan to the east. Turkish is also spoken as the 

national language of some Soviet republics and as a national 

minority language in Chinese Turkestan. It is also, considering 

the vast area it covers, remarkably consistent from place to 

place. 

Turkish is a member of the Altaic group of languages, and 

forms a sub-type of its own. It has points of similarity with the 

Finno-Ungrian languages, to which it was once thought to be 

related, and is an excellent exemplar of the type of language 

known as "agglutinating" - that is, word-compounds and 

grammatical strings are built up by an additive process involving 
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suffixes, particles and inflections. Turkish nouns are inflected 

for case, which allows for a certain amount of freedom of word-

order within sentences without ambiguity, but there are 

conventional word-orders, and sentences are generally verb-final. 

Syllabic stress is important and can change meaning, as in the 

English noun and verb record. While to an English native-speaker, 

some of these characteristics appear appallingly complex and 

clumsy, others are extraordinarily simple. There is, for example, 

no expression of gender; the pronominal form for he, she and it 

is expressed by one word: o. In a sentence there is usually no 

need to express the subject since this information is encoded in 

the verb-phrase. Similarly, there is no need to express number in 

the verb if the subject makes this clear. This contrasts strongly 

with French, where the verb must agree with the subject in number 

and gender. In Turkish there are no articles and no verb be. 

Thus the Turkish translations of buv car, went, and beautiful are 

all legitimate, grammatical and complete sentences. Turkish is 

also an extremely regular language. There is only one irregular 

noun, and very few irregular verb-forms or other items. It is 

also phonetically straightforward, and subject to a system of 

vowel-harmony in which following vowels are adjusted to be in 

accord with preceding ones, making pronunciation simpler. There 

are some lawful consonantal adjustments too, which also 

facilitate articulation. 

Turkish is, then, a very different language from English and 

therefore makes a good control and comparison point. If a rule 

works in both Turkish and English there would be some hope of a 

claim to universality, or at least generalisability. It is also 

true that Turkish culture differs considerably from the English 

speaking cultures traditionally examined in psycholinguistic work 

( USA or DK ), and this is a point which must be kept in mind in 

any cross-linguistic work. It calls for great care in sampling, 

matching, design of materials and instructions, and 

interpretations of findings. 
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Turkish is one of the languages included in Slobin's massive 

cross-linguistic study at Berkeley, The material is collected by 

native-speakers of the various languages studied in their own 

countries. Some of Slobin's findings have revealed interesting 

differences between the languages, as well as many general rules. 

It appears, for instance, that the young Turkish speaker has a 

head-start over the English, Italian, and Serbo-Croatian speaking 

children on many of the items studied. For example, of the 

Turkish children in the youngest age-group studied (2:0 - 2:4), 

80% were generally correct on tests of agent-patient relations 

when word-order was varied and the sentences were reversible 

(e,g, "the squirrel scratched the dog" versus "the dog scratched 

the squirrel"). In understanding causative constructions (where 

one agent causes another to do something), before-after relation-

ships, and locative constructions, Turkish speaking children 

again had the advantage of very rapid and early learning curves, 

Slobin (1982) remarks: 

"These advantages require detailed attention. If anything, 
our studies suggest that Turkish is close to an ideal 
language for early acquisition," (p, 145) 

Overall, therefore, given the entirely different nature of 

Turkish and the suggestions from the work of Slobin's group that 

there are very distinct differences to be observed in acquisition 

between Turkish and English speaking children, Turkish seems an 

ideal choice for comparison in psycholinguistic work. 

1.6,1, ihm work ^ the present thesis 

The questions addressed in this thesis arise directly from 

the work of Donaldson and her team in Edinburgh, and fall into 

two related sections: investigations of children's comprehension 

of the relational terms more, less, fewer, and same and of the 

quantifier all. 
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1.6.2. More and less 

Within the chosen framework of cross-linguistic research, 

the first question which needed to be posed was simply whether 

Turkish-speaking children would produce the same response pattern 

as the English-speaking children who seemed to understand more 

but not less, and to treat less as if it were synonymous with 

more (e.g. Donaldson and Balfour, 1968; Palermo, 1973). The next 

question was to ask what the Turkish children would make of a 

nonsense syllable, tiv (Carey, 1978). Would they, like Carey's 

English speakers, treat tiv as if it meant more? 

The answers to these questions have implications for the 

explanatory theory to be adopted, and also broach the issue of 

the role of context in determining children's responses. 

As a test of the "transparency" hypothesis, other questions 

were raised: would fewer be easier than less, and what would 

English speaking children make of a question in which the word 

less or fewer was replaced by a simplified expression parallel to 

the Turkish term, more little? 

Another interesting question, which arises out of the 

contextual factors, is related to Donaldson and McGarrigle's 

(1974) finding that under certain circumstances, English speaking 

children sometimes make errors on more, which is normally 

understood or responded to correctly. The word same was also 

included to provide the full range of choices to subjects and 

also to assess the type of response it would receive, since 

earlier work had reported difficulties with the pair same -

different (Donaldson and Wales, 1970). Here Turkish and English 

speaking children were compared to see if both groups would make 

the same sort of errors when text and context are contrived to 

conflict. 
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1.6.3. quantifier all 

Donaldson and Lloyd (1974) and Donaldson and McGarrigle 

(1974) discovered that English speaking children make errors on 

questions involving the term all. Freeman, sinha and Stedmon 

(1980) also found these errors and invoked the role of context to 

explain their meaning. The first question to be asked here was 

again whether Turkish speaking children would respond in the same 

way as their English speaking counterparts. It was then necessary 

to ask what determines these response patterns. A series of 

studies was carried out to investigate thdse issues. 

1.7.1. Baplamatoiy frameworks-linguistic theories 

A major theoretical position, the Semantic Features 

Hypothesis (SFH) of E. Clark (1973) was developed in specific 

relation to the work of Donaldson's Edinburgh group and this is 

the first explanatory system to be examined. A detailed 

discussion of the theory will be given in in Section 2.3.3. 

Essentially the SFH proposes that word meanings are composed of 

semantic features which are acquired one at a time, building up a 

gradual approximation to the adult meaning. The major criticisms 

here are that the theory concentrates too exclusively on 

linguistic features and is not satisfactory to explain the 

psychological realities. Another criticism is that it is based on 

an English language model. It is perhaps odd that Clark should 

have overlooked this in view of the multi-language data-base used 

in her early work on overextensions in early vocabulary 

acquisition (Clark, 1973). 
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1.7.2. Semantic features and non-linguistic strateaips 

Further work by the Edinburgh group and by others including 

Clark herself, led to a realisation that the strong form of the 

Semantic Features Hypothesis was not tenable and resulted in a 

revision into a weaker form which came to be known as the Partial 

Semantic Features Hypothesis. Essentially, this revision took 

account of newly discovered evidence on the effects of children's 

non-linguistic strategies and response biases. It was therefore a 

move away from purely linguistic attempts to understand the 

observed effects in child language acquisition. Although this 

theory is broader-based than its predecessor, it also suffers 

from the limitations imposed by consideration of essentially only 

one language. Carey's experimental innovation (1978) introducing 

nonsense syllables to the procedure to test alternative 

hypotheses cast further doubt on the Clark theories, and Carey 

put forward her own views on the wholistic nature of semantic 

development in children. These will also be discussed in Section 

2.3.4 in relation to the results obtained from the present series 

of studies. 

Donaldson's own concept of "human sense", expounded fully in 

her 1978 book as well as in Donaldson and Lloyd (1974), was a 

major force in changing the course of psycholinguistic thinking, 

and is also reflected in trends in cognitive developmental work 

generally. The notion of "human sense" has a very wide scope, and 

forms an excellent counterpart to Piaget's notion of childhood 

egocentrism. Both views are examined in Chapter 2. 

1.7.3. FuKthec integrative approacheg 

Integrative approaches appear to offer richer potential for 

explaining the phenomena of child language acquisition because 

they attempt to take all related factors into account. One 

21 



example of an integrative approach which has considerable 

relevance here is that of Slobin (1982) who tries to bring 

together what is known about cognitive and linguistic development 

to construct a more comprehensive explanatory framework. This 

will be discussed in more detail in Section 2.3.4. 

Finally as mentioned above, a newer integrative approach, 

which has its origins in artificial intelligence work, offers a 

different explanatory system (see Section 2.3.5). The theory 

applied to language proposed by Nelson (1981) takes its 

inspiration from the work of Schank and Abel son (1977). Called 

"script theory", it attempts to combine elements of social 

cognition, cultural factors, language and cognitive parameters. 

Its essential tool is discourse analysis, a relatively new method 

in the analysis of language in context, transcending the 

artificial boundaries of word or sentence to attempt an analysis 

of the "universe of discourse", a construct which embraces both 

text and context. Chapter 9 will present a discourse analysis of 

some of the experimental procedures used in the studies reported 

in this thesis. 

1.8.1. conciusipn 

It has become increasingly apparent that language cannot be 

considered meaningfully and adequately outside a wider frame of 

reference which must include both generally cognitive, perceptual 

and social factors. This broadening of the concept of language 

acquisition will unavoidably complicate the business of 

explaining the area, but it now seems fairly certain that the 

only way forward that can tell us anything of value about 

language development is a broad-based integrative approach. 
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CHAPTER 2. MORE, LESS AND TIVs LITERATURE SDRVEY 

THE EXPERIMENTAL AND THEORETICAL BACKGROUND 

2.1.1. Organisation of the chapter 

This chapter presents a detailed review of the literature on 

the acquisition of more and less. 

Because of the sheer volume of work "which has been done in 

this one limited area, and because of its considerable implicat-

ions for theory, this chapter will be divided into two major 

sections. In the first. Section 2.2., the experimental work will 

be described in chronological order. This has the advantage of 

illustrating the gradual paradigm shift which occurred largely 

through the research itself. The empirical work carried out 

between 1967 and 1981 is summarised for convenience in Table 2.1 

below. The theory is very much empirically based. While this has 

meant a constant state of flux, it has also allowed for a great 

deal of dynamic interaction between disciplines which has fed 

into research and theory in a fruitful way. Section 2.3. des-

cribes some of the major theoretical positions. 

2.1.2. 

The work reported in this chapter covers a period of 

intensive research spanning more than 16 years. In that time, the 

work has almost come full circle, but it has taken many paths of 

enquiry and several theories have grown up in and around this 

research. 
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Essentially, the issue is rooted in Piaget's concept of 

operations and surfaced most clearly in relation to the question 

of conservation and its status as a critical marker of intellect-

ual development. As Piaget's "classical" conservation tasks came 

under attack from psychologists hoping to be able to show 

conservation in children much younger than Piaget's seven year 

olds, several variables were identified which, it was claimed, 

confounded Piaget's conclusions on the age at which conservation 

is typically attained. This in turn was used to question the 

validity of Piaget's developmental model. One of the variables 

isolated for criticism was language, and in particular the 

relational terminology normally employed in posing the conserv-

ation test questions: more, less, and same'. If it could be demon-

strated that children did not understand the terms used, their 

failure to conserve might be due not to an inability to decentre, 

but to a simple linguistic problem. As more and more aspects of 

the problem were addressed, it slowly became clear that language 

was not an all-or-none phenomenon. It in turn interacted with 

situational and other non-linguistic factors such as response 

biases based on perceptual salience or probability. Attempts to 

probe more deeply into the question of the role of non-linguistic 

factors brought the issue of context to the fore. 

If one were now to try to summarise the conclusion from the 

16 years' work in one sentence, it would probably be along the 

lines that young children's competence (linguistic or otherwise) 

is strongly dependent on the particular context and on the way in 

which it is tested and measured. This , of course, is not so far 

from Piaget's original contention to which such exception was 

taken. 
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TABLE 2.1. MORE - LESS - TIV SUMMARY OF EXPERIMENTAL WORK 1967 - 1981. 

AUTHORS YEAR WORDS STUDIED SAMPLE SIZE + AGE APPARATUS TYPE PARADIGM FINDINGS AND CONCLUSIONS 

Criffichs, Schantz 1967 more, less, 
and Sigel and same 

4:1-5:2 (X 4:7) conservation conservation 
test equipment 

Judgments on length easier than on weight or number 
(used shorter, not less) . Less correctly handled 80% 
of trials. "Hazardous to assume that young children 
understand and correctly use relational terms". 
Assessment of this should be included in methodolog-
ical procedure in studies using classical verbal tests 
of conservation. 

to 
in 

Donaldson and 
Balfour 

1968 more ancf less 15 3:5-4:1 
3:11-4:7 

apples and trees conservation 
nonlinear, 
discrete 

Children generally treated less as if it meant more. 
Failure on less does not necessarily mean that "child-
ren entirely fail to apprehend (the incompatibility 
of A B and A B) or even that they do not have avail-
able to them some other means of expressing the dis-
tinction." Noted strong tendency for children to add 
apples to the trees. 

Sinclair de Zwart 1969 plus que, 
moins que 

plasticene conservation Differences in descriptive style between conservers 
nonlinear, and nonconservers. Conservers use full comparatives 
continuous while nonconservers use separate absolute descript-

ions. Training in use of comparatives was successful 
but did not enhance conservation. Simultaneous at-
tention to two dimensions a necessary but not suf-
ficient condition for conservation. 

Siegel and 
Golds tein 

1969 more, less 
and same 

66 2:7-6:1 rows of coins conservation Attempt to replicate Mehler and Bever (1967) number 
linear, conservation findings in very young children failed 
discrete when relational terms were pretested. Until 4:7 

responses generally incorrect on less and same. 
Found recency effect, selection of last manipulated 
row. 

Harasym, Boersma 
and Maguire 

1971 more, less, 85 X 93 mths. semantic conservation Only logical conservers made correct distinctions 
same and differential between more and less, and same and different. Con-
different elude that ability to conserve and to make qualitat-

ive and quantitative discriminations develop together. 



AUTHORS YEAR WORDS STUDIED SAMPLE SIZE + AGE APPARATUS TYPE PARADIGM FINDINGS AND CONCLUSIONS 

Palermo 1973 more and less 16 3-4 yrs 
16 4-5 yrs 
32 X 3 kindergart-
en, 1st and 2nd 
grade children 

trees and apples conservation 
nonlinear, 
discrete 
water glasses 
nonlinear, 
continuous 

Less than a third of the subjects knew less. Semantic 
differential showed many first and second graders did 
not distinguish less from more. Found no intermediate 
stage. Offered two possibilities: knowledge of relat-
ional nature of more-less interrelated with ability 
to conserve as part of same cognitive structure; or 
conservation depends on more basic cognitive capacity 
inherent in distinguishing relations in terms like 
more and less.Concluded that less = more. 

Palermo 1974 more and less 16 X 3:2 
16 X 4:3 

to 
<T> 

trees and apples sources of 
water glasses bias 
weights 
rows of chips 
cups of sweets 

Approximately half of the sample knew less. Perform-
ance improved with age. Found no evidence for bias 
caused by the type of apparatus used. 

Wei ncr 1974 more and less 16 2:1-3:6 X 2:7 
18 3:5-3:11 X 3:9 
16 2:1-3:2 X 2:8 
36 3:0-4:4 X 3:6 

rows of dolls, development More was responded to correctly but less only at 
checkers, of meaning chance level except in the oldest group. Younger sub-
candles and jects chose row added to (response bias). Addition 
spacemen and subtraction did not facilitate correct judgments, 
linear. Suggested possible intermediate meaning for more 
discrete between occurrence and comparative sense. Less may 

not have earlier forms. No grasp of necessary conver-
se relationship between more and less.Chance level 
performance may be due to linearity cues. 

Townsend 1974 more and less 18 3: :5-4: ;4 X 4; :0 dolls, apples linguistic Related difficulty with comparatives to complexity 
18 3: ;5-4: ;4 X 4; ;1 oranges complexity of syntactic structures involved. Less was difficult: 
18 4 :5-5; :4 X 4: ;9 discrete known by only 15 of 72 subjects. Less not necessarily 
18 4: :5-5 :4 X b :0 equal to more in child's lexicon; design may force 

the error. 

Holland and 
Palermo 

1975 less 62 4:10-5:11 trees and apples conservation 
water glasses 

Subjects selected for Ignorance of less were easily 
trained and transferred learning to new situations. 
Showed no ronccrn for older ornini'ous in(or|irt t,il ic>n 
of I ess, suggesting tliat lliese were prompted by nmi-
linguistic considerations. Learning the more-less 
distinction did not promote conservation. Stress on 
nonlinguistic strategies. 



AUTHORS YEAR WORDS STUDIED SAMPLE SIZE + AGE APPARATUS TYPE PARADIGM FINDINGS AND CONCLUSIONS 

Towns end 1976 more, less 10 2:5-3 yrs semantic Marked and negative pole words were found to cause 
and fewer 10 3-3:6 yrs features more difficulty but errors were not always opposite 

10 3:6-4 yrs hypothesis pole. Argued that less is not actually a marked term 
Could not conclude that less = more.Strong semantic 
features hypothesis was not supported. 

Kavanaugh 1976 more and less 12 
12 

X 3:6 
X 4:7 

trees and apples methodology 
rows of checkers 
transparent tube 
and golf balls 
(linear, 
discrete) 

A major criticism of Donaldson and Balfour was the 
forcing of the error producing a less = more effect. 
Active participation by the child allows for other 
types of error (e.g. making both have the same num-
ber) . Found differences in responding in active and 
passive judgment conditions. 

lO 
Estes 1976 concepts of 

more and 
fewer 

56 4:2-5:1 X 4:6 
108 5:2-6:5 X 5:8 

cards with blue 
squares on one 
side, and smile 
symbols for 
reinforcements 

conceptual Learning to select the target with more or fewer as 
development the underlying concept was easier when the target was 
nonlinguistic more. Verbal mediation considered unlikely; not all 
strategies subjects were from English-speaking backgrounds. 

Suggested strong nonlinguistic preference for more. 

Brush 1976 more 60 4:0-6:11 different development Two kinds of error on more: nonquantitative (i.e. 
coloured of meaning, recurrence of event) and misinterpretation of quant-
flowers itative sense. Suggested other immature meanings for 

more mtght include any difference in quantity, or 
interpretation as a noncomparative adjective. 

Wales, Carman 
and Griffiths 

1976 more, less, 
and same 

3 groups of 
English, Tamil 
and Lun-Bawang 
speakers 
10 X 3 and 4 yrs. 

dishes and 
marbles 

children's 
meanings 
cross-
linguistic 
comparison 

Viewing children's strategies and judgments from a 
nonadult perspective, concluded that children can and 
do distinguish between more and less, but that this 
is normally obscured by the task variables and the 
adult interpretation. Lun-Bawang and Tamil were eas-
ier than English. Also observed age differences. 

Pike and Olson 1977 more and less 17 X 5:2 
19 X 7:2 

drawings of encoding Reaction times measured in production and comprehens-
glasses of systems ion of more and less.Longer latencies in younger sub-
brown liquid nonlinguistic jects (all knew less) suggested that they code both 
called coke or factors more and less in terms of more. Older subjects per-
bitter.stuff; haps able to see necessary converse relationship, can 
marbles encode in terms of either more or less. 



AUTHORS DATE WORDS STUDIED SAMPLE SIZE + AGE APPARATUS TYPE PARADIGM FINDINGS AND CONCLUSIONS 

Carey 1978 more, less 27 3 yrs. Water glasses partial Argued that lexical entry for less may be playing no 
and tiv 38 4 yrs, chemistry set semantic role in children's responses to instructions contain-

57 3 and 4 yrs. (continuous) features ing the term. Obtained similar responses to less and 
hypothesis tiv. Found response biases of adding and perseverat-

ion. Less ̂  more. 

Wannemacher and 
Ryan 

1978 more and less 15 X 3:2 
15 X 4:3 
15 X 5:2 

vertical arrays 
of beads, 
sheep and 
grass, dolls, 
drawings 

response 
biases 

Responses other than opposite pole errors were poss-
ible, explicit standard for comparison was provided. 
less was responded to at chance level. If response 
options were given, subjects readily chose one, but 
were less likely to guess without these options. Less 
= more effect considered to be an artefact of the 
experimental context and children's response biases. 

N> 
00 

Trehub and 
Abramovitch 

1978 more and less 18 3:5-4:2 X 3:11 Piles of response Children asked to point to pile with more or less 
household biases objects or to make a plastic animal do something in 
objects relation to one of the piles, or simply to point to 

one of the piles, chose the one with more. Suggested 
that children's understanding of more may be questioned. 

O'Dowd 1980 more and less 8 children each 
from kindergart-
en, through 5 th 
grade; 16 adults 

semantic methodology Found evidence of strong response biases in use of 
differential semantic differential rating scales which changed as 

a function of age. Suggested that semantic different-
ial cannot be used reliably with young children. 

Schwatn 1980 more and less 19 3:9-7:2 deaf water glasses transparency In sign language, 'found the opposite of the less = 
19 3:6-7:5 hear- of meaning more effect. Less correctly handled at all ages, but 
ing response 

biases 
more Improves with age. Iconicitv of the sisn was an 
important factor. Concluded that response biases are 
not fixed, but are acquired through interaction with 
contextual and organismlc factors. 

Hudson, Guthrie 
and Santilli 

1981 more and less 54 5:4-6:6 X 6:0 water glasses response bias 
conservation 

Found that full understanding of more preceeds that of 
less, but less i* more. Preference for greater amount. 
Nonlinguistlc strategies relied upon less by conservers 

Laxon 1981 more and same 60 2:2-5:2 saucers and 
beads 

development 
of meaning 

Active responses easier than passive ones. Suggested 
that children 'get by' without less because they op-
pose not more to same, which contrasts with both more 
and less. 



2.2.1. Difficulties with pelatjopai tepmB 

An early study of conservation in young children which 

helped to spark off the issue of children's comprehension of the 

relational terms used in conservation tests was carried out by 

Mehler and Sever (1967). They found that children as young as two 

years of age were able to respond appropriately in simplified 

conservation tests. Another study in the same year also addressed 

the question of conservation. Griffiths, Schantz and Sigel (1967) 

found that judgments of length were easier than judgments of 

weight or number. They also examined children's comprehension of 

the words more, less, and same and found'that children between 

the ages of four and five had difficulty with less and same. In 

the weight and number tests, less was responded to correctly only 

80% of the time, (The full comparative term shorter was used in 

tests of length conservation.) Griffiths et al. concluded that 

"it would be hazardous to assume that young children understand 

and correctly use relational terms", and that an assessment of 

their ability to do so should form a vital methodological pro-

cedure in studies using the classical verbal method of testing 

conservation. 

2.2.2. Lggg 

The sound advice of Griffiths et al, was appreciated by many 

others, but one study in particular became a landmark and the 

origin of much experimental and theoretical activity. Because of 

its importance, this study will be described in some detail. 

Donaldson and Balfour (1968) devised a task specifically to 

test comprehension of the terms more and less in young children, 

followed by a test of less alone. Their paper, entitled "Less is 

more", reported for the first time what has since proved to be a 

very interesting phenomenon: young children made the same re-

sponses to their instructions containing the words more and less. 
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failing to distinguish between them. Less was treated as if it 

meant more. This phenomenon is referred to here as the less = 

more effect. 

Donaldson and Balfour recognised the complexity of relation-

al terms and made an analysis of the terms more and less, listing 

some of the main distinctions which can be made. They explained 

that more and less can refer to mass or to count nouns (although, 

in fact, this statement is not grammatically accurate for English 

since only more can be used to describe both mass and count 

nouns. Less should be restricted to mass nouns, with the compar-

ative fewer for count nouns. However, this strict interpretation 

may well be irrelevant here. It may also be noted that this 

distinction is not made in many other languages like French and 

Turkish); they can be used in situations of static comparison of 

two things at one point in time, or over a time interval; the 

comparison may be of identity (one item which changes in some way 

from time one to time two) or of equivalence (two similar items 

are compared); the items for comparison may or may not be equal 

at the outset, and one or both may be altered before a new 

comparison is made; the direction of difference is also free to 

vary, and the final state of the items relative to one another 

may or may not be in accord with the direction of the change 

effected in the items; changes in the items may be related or 

independent; the person who judges the relations may be an active 

participant or a passive observer of the changes; and finally, 

when changes are made, other attributes may or may not change 

along with the critical factor to be assessed, Donaldson and 

Balfour acknowledged that their list was not exhaustive, but it 

is evident from their analysis that consideration of the use of 

the terms more and less is anything but simple. 

Restricting their study to controlling some of the most 

important variables, Donaldson and Balfour designed an experi-

mental procedure using a pair of small wooden apple trees on 

which small apples could be hung, to test comprehension of more 
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and less. A second experiment, conducted six months after the 

first with the same subjects, used only one of the trees and 

looked only at comprehension of less. The subjects were 15 Scot-

tish boys and girls between the ages of 3:5 and 4:1 at the time 

of the first experiment. The first experiment took account 

of the variables equality-inequality, active participation versus 

passive observation, addition-subtraction, direction of change, 

hypothetical and actual change, and was in an equivalence setting 

(that is, there were two trees side by side to be compared one 

with the other). Donaldson and Balfour presented each subject 

with eight stimulus situations. There were seven trials on each 

question involving different numbers of apples, ranging from one 

to five in each tree, with the differences ranging from one to 

four. The style of questioning was constant. Subjects were asked: 

"Does one tree have more/less apples on it than the other?", and 

if the answer was affirmative, the subjects were asked which tree 

had more/less apples. In some cases, if the child denied that 

either tree had more, the question became: "Is there the same 

number of apples on each tree?". The hypothetical questions were: 

"If I put this apple on this tree, will one tree have more/less 

apples than the other tree?" and, if the answer was "yes", "Which 

tree will have more/less apples?". 

In the single tree task, subjects were instructed to : "Make 

it so that there are less apples on the tree" and then asked: 

"Does it have less apples on it now?" This called for an active 

response on behalf of the child, and ultimately the only way a 

correct response could be produced was by removing apples from 

the tree. This is an important factor, which will be noted again. 

One feature of the Donaldson and Balfour studies which 

attracted criticism was that the task involving more always 

preceded the one with less, and that the two-tree task always 

came before the single tree task. Given the small sample, how-

ever, it would have been difficult to balance the design 

properly. 
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since Donaldson and Balfour were principally concerned with 

qualitative rather than quantitative differences between their 

subjects, precise figures were not given prominence. However, 

only one of the 15 subjects was consistently correct on less. The 

rest, not knowing less, nevertheless responded to the tasks 

without apparent perplexity, and acted as if they knew less, and 

as if it were synonymous with more. More was generally responded 

to correctly. Some subjects appeared to make their interpretation 

of less as more explicit in their spontaneous verbalisations. 

The questions allowing for active responses by subjects in 

the first and second experiments enabled Donaldson and Balfour to 

note a strong tendency in their young children to add apples to 

the trees regardless of the instructions given. This prompted the 

authors to sound a note of caution in interpreting their results. 

Simply because children fail in tests of comprehension of less, 

it does not necessarily follow that they entirely fail to under-

stand the incompatibility between a quantity being simultaneously 

greater and smaller than another quantity. Children may well, 

they felt, have alternative ways of expressing this relation, 

Donaldson and Balfour made this point because of the implications 

for conservation and operational status which might otherwise 

follow from their work; that is, that young children are incap-

able of making the reversibility inference within the more-less 

distinction, and that the failure is a failure to decentre as the 

Genevan school would maintain. 

At about the same time, work in Geneva with French-speaking 

children by Sinclair de Zwart (1969) demonstrated a difference in 

descriptive style between conservers (those who could make cor-

rect conservation judgments and give satisfactory verbal accounts 

of their reasoning) and non-conservers. Asked to describe girls 

and boys where one had more plasticene than the other, 70% of the 

conservers tested used the full comparative terms plus que and 

moins que. All of the conservers responded in this way when the 
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items in question were marbles. The non-conservers, on the other 

hand, tended overwhelmingly to use absolute adjectives in both 

situations (e.g. la fille a beaucoup; le garfon a peu). Training 

non-conservers to use the more complex comparative constructions 

was successful but did not serve to facilitate conservation. 

Sinclair de Zwart's conclusion was that simultaneous attention to 

two dimensions is a necessary but not a sufficient condition for 

the attainment of conservation, and therefore, failure to con-

serve is not merely a side-effect of failure to comprehend terms 

or to consider all the relevant variables. Sinclair de Zwart does 

not report any difficulty with her subjects' use of the less 

construction, (moins que) but she was testing expressiveness not 

comprehension, and thus looked only at spontaneous utterances. 

2.2.3. Conservation, meaning, S M respopge M a s 

A study using English-speaking children between the ages of 

2:7 and 6:1 failed to replicate the findings of Mehler and Bever 

(1967) that children as young as two years could give correct 

responses on conservation tests. Siegel and Goldstein (1969) 

pretested their subjects for comprehension of the terms more, 

less, and same and found that until the age of 4:7 their subjects 

were generally incorrect on less and same. They also found a 

recency effect - children tended to select the last-mentioned 

option - and suggested that this could account for the larger 

success rate in Mehler and Bever's study where comprehension of 

terminology was not controlled for. Siegel and Goldstein took 

care to counterbalance the order of the terms more, less and same 

in their questions which were always of the form: "Are there the 

same number of pennies in each row, or does one row have more or 

less pennies than the other one?". Given the length of the 

question, and the age of the subjects, it is hardly surprising 

that a recency effect emerged. Nevertheless, Siegel and 

Goldstein's evidence on response biases is relevant and important 

in considering the scope of the problem. Donaldson and Balfour 
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(1968) had found a tendency in their subjects to add to the 

array; here, with a different experimental task, a different type 

of response bias was observed. 

In a different vein, Harasym, Boersma and Maguire (1971) 

attempted to disentangle the issues of meaning and cognition in 

conservation tasks by using semantic differential ratings of the 

critical terms. They divided their 85 subjects into three groups: 

non-conservers, "intuitive" conservers (those who gave the cor-

rect answers without adequate verbal justification), and logical 

conservers. The subjects were then trained in the use of the 

semantic differential. The target words were more and less 

(quantitative words) and same and different (qualitative words). 

Non-conservers failed to discriminate between the pairs of ad-

jectives; intuitive conservers made some distinction; but only 

the logical conservers made a clear distinction between the 

terms. Harasym et al, concluded that the ability to conserve and 

to distinguish qualitative and quantitative differences develop 

together in young children. The average age of the subjects in 

this study, however, was 7:9, considerably older than in most 

other studies. In addition, the conclusion, bland as it is, may 

not be correct; since logical conserver status was conferred on 

those who could explain their judgments verbally, and since the 

semantic differential relies on an ability to reflect on words 

through the medium of other words ( a high-level linguistic 

ability), the correlation may simply be between highly verbal 

subjects and verbal tasks. 

Palermo (1973) in a partial replication and extension of 

Donaldson and Balfour's (1968) study, also used the semantic 

differential to measure comprehension of the terms more and less. 

Using two groups of 16 children aged 3-4 and 4-5, Palermo ob-

tained results similar to those of Donaldson and Balfour. Only 

four of the younger and six of the older group knew the meaning 

of less, and there appeared to be no intermediate stage between 

not knowing and knowing it. In general, the children acted as if 

34 



less meant more in tasks using trees and apples, as well as in a 

further condition using water and glasses. The order of present-

ation of questions involving more and less, and the order of task 

type, were counterbalanced, answering one of the major criticisms 

of Donaldson and Balfour's original experiment, in a second test 

to follow up the less = more effect, and to establish when child-

ren do acquire less, Palermo administered the semantic different-

ial to three groups of 32 children drawn from kindergarten, first 

and second grade school pupils. The oldest subjects were seven 

years old. Twenty-five of the kindergarteners, nine of the first 

graders, and six of the second graders did not know less, even 

though subtraction was being taught in grade school. The semantic 

differential scores were interpreted by "Palermo as showing that 

less was undifferentiated from more in those subjects who did not 

know less. The profile of less ratings shifted when less was 

correctly understood. This contrasted with the earlier findings 

of Harasym et al (1971), where the profile for more appeared to 

shift when less was understood. 

Discussing the implications of his findings for conservation 

studies, Palermo put forward two possibilities: knowledge of the 

essential relational nature of more and less and the ability to 

conserve might be interrelated as part of the same cognitive 

structure; alternatively, the ability to conserve might be seen 

as dependent upon and a by-product of the more basic cognitive 

capacity inherent in distinguishing the relational nature of 

terms like more and less. Relating these arguments to the work of 

Sinclair de Zwart (1969), Palermo noted that if the second pro-

position holds, there is no basic contradiction with Piaget's 

position. 

Basing these arguments on the results of semantic different-

ial scores by young children seems, however, rather dubious. In 

drawing up the profiles which appear to show less as undifferent-

iated from more, mean scores were used, resulting in very 

centralised, and thus neutralised, scores. These methodological 
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considerations were taken up in a study by O'Dowd (1980), in 

which the use of the semantic differential as a reliable measure 

with young children was questioned, O'Dowd used six groups of 

children, eight from every group from kindergarten to fifth 

grade, as well as a group of 16 adults. She found strong biases 

which operated as a function of ages kindergarteners chose the 

extremes; grades two to four produced neutral scores (central 

rating tendency); and only in grade five were there more inter-

mediate ratings. These results cast serious doubt on the validity 

of the method used by Harasym et al (1971) and Palermo (1973). 

In 1974, Palermo carried out another extensive study of the 

less = more effect in order to test the possibility that the 

results obtained by Donaldson and Balfour (1968) and his own 

earlier study (1973) were due to special features of the ap-

paratus used. Donaldson and Balfour had only used one types trees 

with small apples that could be placed on or taken off the array. 

Palermo had used the same apparatus and added a condition where 

the quantities to be judged were continuous rather than discrete. 

He found the same effect. However, it could be argued that the 

specific relations holding between apples and trees, and water 

and glasses, were triggering response biases in the children, 

which had little to do with their actual understanding of the 

words used. Using two groups of 16 three and four year olds, 

Palermo tested for the less = more effect with a range of differ-

ent types of apparatus: trees and apples ( a non-linear array and 

discrete quantities); glasses and water (non-linear and contin-

uous quantity); weights (non-linear, non-visual and continuous); 

rows of poker chips (linear and discrete); and cups of sweets 

(non-linear and discrete). He found that the type of apparatus 

used made no difference to the children's performance on less. 

Five of the three year olds, and ten of the four year olds knew 

less. The other subjects acted as if less were synonymous with 

more. 
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2.2.4. Developing meaninga 

Also in 1974, Weiner published an extensive study of the 

less = more effect. Her subjects were 16 children aged 2:1 to 

3:6, 18 children aged 3:5 to 3:11, 16 children aged 2:1 to 3:2, 

and 36 children aged 3:0 to 4:4. The apparatus consisted of 

discrete items in linear arrays with one-to-one correspondence 

until the point of difference: two shelves mounted on a back 

board, on which rows of checkers, dolls, candles and spacemen 

were lined up. 

Weiner found that all subjects generally responded correctly 

to more but that performance on less was at chance level, except 

in the oldest group where the less = more effect was apparent, 

Weiner was able to dismiss adding to and subtracting from the 

arrays as factors facilitating correct judgments of more and 

less, and argued that these actions were probably not critical to 

the development of meaning of the terms. This is also supported 

by Palermo's (1973) finding that children who know how to sub-

tract may still not know less. 

Analysing the meaning of more into two senses, Weiner sug-

gested that its meaning may change or develop over time. Origin-

ally, in the youngest children, more is used in the sense of 

occurrence; thus, a child who sees one dog and then another may 

use "more dog" to emphasise the reoccurrence. Similarly "more 

biscuit" may mean "another biscuit". More is not used in a true 

comparative sense here. Weiner suggested that there may be an 

intermediate sense of more in young children lying between the 

occurrence and comparative senses, in which it may denote the 

concept of many or a lot. Less may never occur in earlier forms 

before the full meaning is acquired. Thus, Weiner argued, young 

children do not realise that less is necessarily the converse of 

more, although they may know from experience that both relate in 
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some way to quantity. 

Weiner's results with the younger subjects differ from those 

of Donaldson and Balfour, and others, in that less was not 

treated consistently as if it meant more. Performance was at 

chance level, and the youngest children showed a strong response 

bias in selecting the last manipulated row. Weiner suggested that 

the linearity of the arrays used in her experiments triggered 

helpful clues for her subjects, or simply failed to trigger the 

clues used by subjects in Donaldson and Balfour's and Palermo's 

studies. However, the fact that the response pattern changed with 

age is interesting, and relevant to an alternative type of 

explanation which is taken up later. 

2.2.5. Less may not more 

Weiner's (1974) study marks a change in emphasis in the 

research studies, away from the problem of conservation and 

general questions of cognitive abilities, and towards semantic 

development per se. Syntactic development was also considered to 

be relevant. A study by Townsend (1974) related children's dif-

ficulty with comparatives to syntactic complexity. Using discrete 

quantities (10 dolls, nine oranges, and seven apples), Townsend 

tested four groups of subjects with mean ages of 4:0, 4:1, 4:9, 

and 5:0. He found that less caused considerable difficulty; only 

five out of the 72 subjects knew less. However, he argued, less 

does not necessarily mean more to these children. Given a design 

in which only one kind of error is possible (choosing the other 

one of two things), an error on less is bound to make it appear 

that less = more. 

In 1975, Holland and Palermo also concluded that less may 

not actually mean more. In a study of less alone, 62 children 

aged between 4:10 and 5:11 who did not know less were taught the 

word. The children learned rapidly and easily to apply the term 
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correctly and to generalise their learning to other situations. 

They were not perturbed by their earlier erroneous responses to 

less on tests using trees and apples and glasses of water. 

Holland and Palermo suggested that their subjects' earlier re-

sponses were dictated not so much by linguistic considerations or 

lexical entries as by extralinguistic strategies. They found, as 

others had before them (Sinclair, 1969), that training children 

to use less correctly did not facilitate conservation. 

In 1976, Townsend returned to the less = more effect in an 

attempt to evaluate E, Clark's hypothesis that marked adjectives 

are learned later than their unmarked counterparts, and that 

initially the unmarked form is used to represent both members of 

a pair. Townsend used 30 subjects between the ages of 2:3 and 4 

years, and found that less and fewer were more difficult than 

more, but they were not treated consistently as if they meant 

more. 

A study by Brush (1976) using 60 children aged from four to 

seven years, examined the meaning of more alone, using coloured 

flowers. In her analysis of the meaning of more. Brush showed 

that in addition to the senses of occurrence and comparison, 

already described, other types of interpretation are possible, 

and therefore other types of errors may arise, A question involv-

ing more may, for example, be taken to refer to any change in 

quantity regardless of the final state of the arrays. This is a 

non-comparative use in the sense that it takes account only of a 

qualitative change, rather than the quantitative and directional 

comparison which should be made. More may also be used as a 

purely descriptive adjective without a comparative sense, as in 

the following example from Brush: a green flower was added to a 

bunch of other flowers and the subjects correctly judged that 

this bunch now had more than another bunch. However, when one of 

the original pink flowers was removed from the bunch with the 

green flower, the children still maintained that that bunch had 

more because the green flower was still there. Thus, it seemed 
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that the green flower had become the criterion for "moreness"; it 

was in a sense the "more flower". Two points are nicely illus-

trated by this study. First, young children are easily distracted 

from the task on hand by what should be irrelevant variables 

(like the colour of the flower), and are thus led to make errors 

even though under different circumstances they could perform 

correctly. This points up the need for great care in designing 

experimental procedures for use with young children. The second 

issue is that children may not always be attending to the same 

task as the experimenter. To the experimenter, who designed the 

task, the issue is the relative number of flowers in two bunches. 

To the child, it may have an entirely different meaning. This 

point is examined by McGarrigle, Grieve and Hughes (1978) and 

will be discussed again in the context of the experimental work 

reported here. 

2.2.6. Methodological innovations 

A major criticism of Donaldson and Balfour's (1968) pioneer 

study and of much of the work that followed in its wake, was that 

the design only provided for two possible responses, one right 

and one wrong. Thus, interpretation of wrong responses is not 

clear-cut (e.g. Townsend, 1974; 1976). A child who does not know 

less but who wishes to make some response will have to choose one 

of the two arrays offered. If the guess is wrong, it will appear 

as if the child thinks less means more, when this is not neces-

sarily the case. It is difficult to determine what the child 

understands by less. 

A study by Kavanaugh (1976) attempted to take this into 

account by providing the subjects with a third option. The sub-

jects were two groups of 12 children of mean age 3:6 and 4:7 

respectively. Using a variety of types of apparatus (apple trees; 

rows of checkers; transparent tubes of plastic golf balls), 

Kavanaugh elicited both passive judgments of arrays made up by 
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the experimenter and active responses when his subjects were 

asked to arrange the apparatus themselves. The active condition 

allowed for two types of error on less: selecting the one with 

more, or making the two equal. He found that more children made 

incorrect responses in the active condition, and suggested that 

the passive design tended to disguise children's real difficult-

ies with less. 

Estes (1976) took a different approach to the question of 

uncovering children's motivations in responding. Using large 

samples of children -56 of mean age 4:6 and 108 of mean age 5:8-

Estes trained her subjects to select a target in a discrimination 

learning task, where the underlying concept for the correct 

stimulus was either more or less. Her tasks were unique in that 

they were entirely non-verbal, operant conditioning trials. The 

stimuli were cards with varying numbers of blue squares on one 

side. The cards were presented in pairs and the child had to 

learn to select the target. A smiling "happy face" was on the 

reverse side of the correct card, and acted as a reinforcer 

during the training. Estes found that children were able to learn 

to select the target more easily when the underlying concept was 

more than when it was less. Verbal mediation was considered 

unlikely as an explanation for the effect because the prekinder-

garteners were below the age at which mediators had been found to 

be effective. In addition, only one of the kindergarteners ver-

balised the concept more, and none verbalised less. If verbal 

mediation had been used, they would have been expected to say 

something to indicate this. A good control was introduced in that 

not all of the subjects were English speakers: 34 of the 56 

prekindergarteners spoke other languages at home and had only 

very little English. If the difficulty with the concept of less 

had been verbally mediated, differential effects might have been 

expected in the different languages. This did not occur. This 

study suggested that young children have a preference for more-

ness which may well be vital in determining responses to the 

types of tasks described here. 
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Another study using speakers of languages other than 

English, and the only cross-linguistic study in the literature, 

was carried out by Wales, Carman and Griffiths (1976), Their 

subjects were in two age groups (three and four year olds), and 

three language groups (English, Lun Bawang, and Tamil). There 

were ten children in each of the six resulting language-age 

groups. Pilot tests using pictures of trees and apples, and of 

glasses of water, suggested the same results as those of 

Donaldson and Balfour (1968) and Palermo (1973; 1974). Drawing 

upon Carey's then unpublished work (Carey, 1978; see below), 

Wales, Garman and Griffiths felt that the real-life association 

between the stimulus materials might be providing strong clues to 

the children in the experimental setting, while they did not feel 

that the words more and less were totally redundant in determin-

ing the children's responses in earlier studies, Wales et al. 

wished to simplify the task of interpreting the results. Accord-

ingly, they designed an experiment using marbles and saucers to 

minimise any interference from natural associations. 

The Tamil and Bornean children performed much better than 

the English speakers on all the tasks, but still showed some 

variation from task to task. The English speaking children were 

generally in error on less, but Wales et al. argued that this was 

not evidence in support of the less = more hypothesis. They took 

an original stand in arguing that more care is needed in inter-

preting children's responses, and that with appropriate (child-

centred) criteria, it can be seen that young children are actual-

ly capable of discriminating between more and less, even though 

their errors may make it seem that they are not capable, at least 

by adult standards. This study, then, is another reminder that 

the child's way of construing the task demands is an important 

consideration in explaining experimental findings. 

Pike and Olson (1977) reported a different type of experi-

mental treatment of the more-less question. Their subjects were 
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older than many of the other groups in the literature (five and 

seven year olds), and all knew less. Using measures of reaction 

time. Pike and Olson found differences between the age groups and 

suggested that the longer latencies observed for the younger 

subjects were due to their encoding of both more and less in 

terms of more. This would entail two operations for less, slowing 

down reaction times. The older group were presumed to be able to 

encode more and less directly, understanding that, as opposites, 

they stood in certain necessary relations to each other. This is 

interesting in view of the Piagetian notions of operational 

thinking, and adds to the probability that moreness enjoys an 

advantage for the young child, as suggested by the Estes (1976) 

study. 

Like Wales, Carman and Griffiths (1976), Carey (1978) argued 

that the lexical entry for less was not necessarily the cause of 

the apparent less = more effect. In a first experiment with 

glasses and water, 27 three year olds and 38 four year olds 

responded to instructions containing the words more and less, and 

the nonsense syllable tiv. Subjects' responses to less were 

generally in error, but their responses to tiv were similar to 

those for less. Carey therefore argued that children are guided 

more by response-set than by lexical entries for individual words 

as earlier workers had assumed and theorised (e.g Clark, 1973). 

In fact, Carey found that several children did not even wait to 

hear the whole instruction before responding. Her second experi-

ment, with 57 three and four year olds, was designed to minimise 

the situational clues inherent in the first (where the most 

"natural" response was seen as adding water to the glass, rather 

than pouring out of the glass). The apparatus was described as a 

"chemistry set", and consisted of a series of tubes containing 

coloured water whose level could be raised or lowered by manipu-

lating a valve at the top or bottom of the tube. To make the 

quantity more or less as instructed, subjects turned the stop-

cocks. As before, responses to less and tiv were similar, A 

manipulation check giving practice in pouring water out and in 

43 



lowering the water level in the chemistry set failed to offset 

the children's preference for adding water regardless of instruc-

tions, Another response bias evident in Carey's studies was 

perseveration. Wales et al. (1976) in a post-hoc check on their 

English-speaking subjects also found that repeated questioning 

caused their younger subjects to perseverate in their responses. 

The older group, however, tended to react differently to the 

repetition: they seemed to take it as a cue to question their 

previous judgment, and many then changed their responses. 

Wannemacher and Ryan (1978) also concluded that the less = 

more effect was an artefact of the experimental context and 

children's response biases. Three groups of 15 three, four and 

five year old children took part in tests on a variety of mate-

rials which introduced different types of contextual information, 

and which permitted errors other than merely selecting the other 

item. When response options were provided by the experimenter, 

the subjects readily made guesses and selected one of them, but 

they were much less likely to attempt a response if these options 

were not offered. In these trials, less was responded to at 

chance level. 

In the same year, Trehub and Abramovitch reported a study of 

comprehension of more and less using a different type of arrange-

ment of apparatus. They made up piles of household objects like 

rubber bands, sticking plasters, nuts or macaroni. The subjects, 

18 three and four year olds, were asked to point to the pile with 

more or less objects, or to make a plastic animal do something in 

relation to one of the piles (e.g to make the horse jump over the 

one with more). They also included a free-choice pointing task to 

see which piles subjects would point to in the absence of specif-

ic directions. Subjects showed a strong preference for the one 

with more objects. This raises the question of whether subjects 

actually fully understand more, since they can generate a re-

sponse in the absence of any linguistic input, a point also made 

by Carey (1978). 
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In 1980, a study by Schwam introduced an interesting method-

ological innovation. Schwam used deaf subjects who communicated 

by means of American Sign Language (ASL), and produced results 

which suggested that response biases are not necessarily fixed or 

universal. Nineteen deaf and 19 hearing children between the ages 

of 3:6 and 7:5 (with a slightly narrower range for the deaf) took 

part in tests of their comprehension of more and less using 

glasses of water as stimulus materials. Hearing subjects showed 

poor performance on less in English, and an improvement with age. 

Here was consistently correct at the youngest age. The deaf 

subjects, and the hearing subjects, tested in ASL, however, 

produced precisely the opposite pattern of responding: less was 

correctly responded to even by the youngest subjects, while 

performance on more only improved with age. The iconicity of the 

sign appeared to be the critical factor. The sign for less has a 

relatively obvious iconic meaning (especially when the quantities 

to be compared vary on the vertical dimension as in Scbwam's 

experiment), whereas the sign for more is quite arbitrary, and 

even misleading. In this study, the "natural" response of adding 

to the glasses was overridden, and subjects responded to more as 

if it meant less. Schwam argued that this requires great care in 

discussing non-linguistic strategies. They are not given, but 

develop in interaction with contextual and other organismic 

factors. 

Taking up a number of the points raised by other studies in 

this area, Hudson, Guthrie and Santilli (1981) tried to distin-

guish between explanations. A non-linguistic factor such as a 

preference for greater amount, or for adding rather than taking 

away, may make it appear that less is synonymous with more, and 

may even allow for the conclusion that children do not actually 

know the meaning of more. Their subjects were 54 children aged 

from 5:4 to 6:6, again relatively old. Conservation was tested, 

and it was found that more was acquired before less but not that 

less meant more. In addition, Hudson et al. reported that con-
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servers were less likely to resort to non-linguistic strategies 

than transitionals or non-conservers, and suggested that an in-

ability to decentre may prevent subjects from performing correct-

ly on more-less discrimination tasks. At this point, it is 

evident that the research had almost returned to the point where 

it started. 

Laxon (1981) examined children's comprehension of the terms 

more and same. His subjects ranged in age from 2:2 to 5:2, and 

the materials were saucers of beads. One finding was that the 

tasks were easier when the instructions called for an active 

response on the part of the child than w^en a passive judgment 

was elicited, Laxon suggested that the language may be operating 

as a sort of Lurian "second signalling system", guiding the 

children's actions. This contrasts with Kavanaugh's (1976) find-

ing that more errors were committed in the active than in the 

passive condition, Laxon also observed that same was contrasted 

with both more and not more. He suggested that children manage in 

their everyday interactions without the word less because they 

can rely on the more - same - not more contrast. 

Grieve and Dow (1981) examined the bases of young children's 

judgments about more, and found that parameters other than relat-

ive numerosity were sometimes employed by their subjects, causing 

difficulties with more. This had also been observed by Donaldson 

and McGarrigle (1974). 

The last study on the more -less issue to be reported here 

is that of Grieve and Stanley (1984), which explored the inter-

actions between response biases and different types of context. 

They found that children's responses to less are determined by 

pragmatic rather than linguistic factors, and that when the 

context elicits a response bias, children's responses to less are 

in accord with it. However, when no such bias is present, child-

ren guess and respond to less more randomly. 
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2.3.1. tbeoKetical positions 

It is clear from the historical overview of the work on more 

and less that the motivation for the experiments changed over 

time as new results emerged to cast doubt on earlier interpret-

ations. The theoretical considerations which inspired the origin-

al studies underwent modification as new findings challenged 

their assumptions, and thus new theories were developed and 

modified in their turn. The theoretical issues are, of course, 

more wide-ranging than the restricted field of research described 

so far. Nevertheless, the interaction between the theories and 

this particular area has been close and dynamic. Indeed, it is 

difficult to discuss some of the theoretical issues without 

drawing on the research findings. 

2.3.2. Genevan theories 

It is difficult to think of an area of developmental psy-

chology that does not owe a debt of some kind to the work of jean 

Piaget and his colleagues in Geneva. This will be no exception. 

Indeed, it was largely Piaget's work on conservation and more 

generally his theories of the child's early egocentrism that 

sparked off the great volume of work in areas closely related to 

the sample reported here. 

According to Piaget, the child develops by constructing 

interpretations of the world through action on the world. The 

type of action changes as the child's range of capabilities 

expands from simple sensorimotor to more complex cognitive activ-

ities, This development is seen to be structured in a series of 

invariable stages: sensorimotor, preoperational, concrete oper-

ational and formal operational. Two basic processes - assimi-

lation and accommodation - are at work, and it is their contra-

dictory nature which causes change, or a refinement of an earlier 
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interpretation or scheme. This adaptive process, called equi-

libration, is the essence of development. 

It is frequently argued that Piaget ignored social aspects 

of development and treated the child as if he or she were alone 

in the world, constructing it in his or her own entirely idio-

syncratic way through individual action. This is something of an 

oversimplification, however. Piaget himself discusses the role of 

social factors widely - the problem is more to do with individ-

ualistic versus collective approaches to knowledge. There is no 

reason why social factors should not enter the dialectic de-

scribed by Piaget in the processes of assimilation and accommod-

ation, Indeed, most psychologists now seem to believe that they 

do. It is also argued that Piaget had no place for language, 

considering it at best an epiphenomenon of cognition. Neverthe-

less, Piaget's views on cognitive development in general have a 

strong influence on consideration of language development. The 

concept of conservation, or failure to conserve, for example, 

lies at the origin of much recent work in language acquisition. 

Piaget related his stages of development to certain critical 

capacities, and carried out an immense series of studies to 

establish the concepts which were most characteristic of each 

stage. He discovered that some concepts, for example, moral 

reasoning, are not fully developed until surprisingly late. Con-

servation of various types is not established until the child 

passes the preoperational stage, at around age seven or eight. 

Until this time, the preoperational child seems to be incapable 

of holding the relevant variable constant in the face of irrel-

evant change. The child's view is dominated by, or centred in, 

perceptually salient features, and this inability to decentre is 

considered characteristic of the thinking of the preoperational 

child. 

Another important related Piagetian concept is that of ego-

centrism. Ironically, perhaps, some of the arguments here are 
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caused by a failure to understand what Piaget meant by egocentr-

ism. The term is not intended to imply that the young child is a 

ruthless, selfish being, unaware of, and unconcerned with the 

needs and wants of others. It is a more neutral term, without 

these pejorative connotations, which is meant to describe the 

fact that the child does not understand that other people's 

views, needs and knowledge are significantly different from his 

or her own. This may particularly be the case when the child 

interacts with adults, because adults always appear omniscient. 

These two notions, egocentrism and the inability to de-

centre, became the focus for attacks on tiaget's theory. If it 

could be demonstrated that children much younger than the seven 

years postulated by Piaget could act in a socially responsive 

way, or conserve logically, Piaget's stage system would be called 

into question. 

In the course of his work, Piaget evolved a particular 

method, the clinical interview, which has also attracted much 

criticism. Essentially, the experimenter interacts with the child 

subject according to a script, but is also permitted to invest-

igate any interesting aspects in a free-ranging way, noting all 

that is said and done. Measures are therefore largely verbal. 

Criterion point for the attribution of conserver status, for 

instance, was the ability of the child to verbalise his or her 

reasoning about the response to the task to the satisfaction of 

the experimenter. Subjects who gave correct responses without 

being able to explain why they had responded in that way were 

classed as intuitive conservers. Thus, they were not credited 

with the underlying logical ability until they could articulate 

it. As an epistemologist, Piaget was, of course, concerned with 

the growth of knowledge, and therefore the need to demonstrate 

that that knowledge had actually been acquired. 

To remain with the case of conservation, the concept most 

closely related to the work reported here, Piaget's classical 
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experimental procedure consisted of a number of stages, which can 

be outlined as follows: 

1. construct an array with two items equal on the relevant 

variable (length, number, weight, etc.) and ask the subject 

to verify that they are indeed equal 

2. effect a change in the array, causing a perceptual im-

pression of inequality, but leaving the variable of 

interest unchanged 

3. ask the subject if the two are still equal or if one has 

more or less than the other 

4. ask for the reasoning behind the judgment 

This procedure attracted criticism on two main counts. 

First, the way the apparatus is manipulated is deliberately 

misleading. The child is asked to ignore a perceptually salient 

feature (which would normally act as a reasonably good indicator) 

such as height of liquid in a glass, and stick to his or her 

earlier judgment of equality. It was argued that making the 

change triggered inappropriate cues for the child; the change, 

made by an adult, was somehow magical. Others pointed out that to 

ask a question, make a change, and ask the same question again 

seemed to demand a different answer the second time round. Re-

petition of the question is taken as a sign that the adult now 

wants to hear a different response. One large problem with these 

criticisms, however, is that they only serve to underline the 

fact that the young child is easily distractible. Whatever the 

reason, non-conservers alter their judgment in the face of irrel-

evant change, and this is characteristic of preoperational think-

ing; the child is centred on the perceptual realities of here-

and-now, or his or her own interpretation of the tasks, and fails 

to attend to the formal logical relations in the situation. 
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Another type of criticism centred on the language used in 

Piagetian tasks: did the subjects actually understand the 

questions? This is a much more serious point because it calls 

into question what it is that is being observed. It is also the 

starting point for most of the work reported here. 

The language which attracted the attention of psychologists 

was the relational terminology employed: more, less, and same. 

These terms are obviously vital to the conservation task and 

occur also in other types of measures of cognitive capacities. 

They are also fundamental to many of the elementary concepts the 

child can be expected to confront when school arithmetic begins, 

at age five to seven. 

Some early studies (e.g. Griffiths, Schank and Sigel, 1967) 

called for caution in interpreting the results of conservation 

tests since they had demonstrated that children's comprehension 

of the relational terms used was not as sound as it had been 

assumed to be. Donaldson and Balfour (1968} were the first to 

demonstrate clearly that there was a serious problem with the 

pair more and less, and Donaldson and Wales (1970) also reported 

on children's difficulties with the pair same and different. At 

this point, it appeared that the meaning of the "negative" term 

(less, different) was subsumed under the meaning of the 

"positive" term; that is, it seemed that less, for example, was 

actually, for the child, synonymous with more. 

2.3.3. Linguistic theories 

In 1970, Brown and Hanlon expounded a theory of language 

acquisition which was novel, being based on the relatively new 

concepts of Chomskyan transformational-generative linguistics. 

The theory was syntactically grounded and predicted that linguis-

tically (that is, transformationally) less complex utterances 

would precede more complex ones. Known as the Theory of Deriv-
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ational Complexity, it has had considerable influence in one form 

or another, and has undergone some change in the process. It can 

be seen, for example, in the theories of E. Clark, and of Slobin, 

which are discussed below. 

Other novel linguistic views were also developed during this 

period, and they had the effect in psychological research areas 

of shifting the focus from syntactical to semantic and pragmatic 

bases of language. Two of the most influential were probably 

Fillmore's (e.g. 1968) radical case grammar which was semantical-

ly derived, and the speech-act theory of Searle (e.g. 1980) which 

took a functional communicative approach to the explanation of 

language. In the sense that these theories were more psychologic-

al, they were more heuristically useful than the hypotheses 

derivable from purer linguistic theories like Chomsky's, which 

had never been intended to represent psychological realities of 

language production. 

Working within a linguistic analysis of semantics, H. Clark 

(1970) took up some points raised by Donaldson et al.'s (1968; 

1970) results. He analysed the class of comparatives and implicit 

comparatives, pointing out that they had two functions, nominal 

and contrastive. In the pair short - long for example, Clark 

maintained that long may be used both nominally, to measure on 

the dimension called length as in "three feet long", and con-

trastively, as in "the board is long"; this statement contains an 

implicit standard of board length against which the particular 

board has been compared and declared relatively long. The other 

member of the pair, short, can only be used contrastively. Ac-

cording to H. Clark, the term long is linguistically unmarked 

since it has a neutrality permitting its use to describe the 

whole dimension covered by the long - short pair. Thus, to ask 

"how long is the journey?" is a request for simple distance or 

time information, whereas the question "how short is the 

journey?" implies that the journey is (relatively) short. The 

journey in the first question may be short or long, and there is 
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no indication of its relative length in the question since the 

word long is used in the neutral, nominal sense. Clark points out 

that in English spatial adjectives it is always the unmarked term 

which is used to express extension on the relevant dimension; 

thus, we have depth from deep, while shallowness is not a neutral 

concept. An exception to this rule can easily be found, however. 

To ask "how long is his record?" when referring to a musician 

(neutral) contrasts with the then loaded question if the refer-

rent is the defendant in a criminal court case. 

Clark extrapolates from this to the pairs more - less/few 

and many/much - few/little on the grounds that the question "how 

many?" is neutral while "how few?" is marked. 

Elaborating on his theory, Clark then proposed a develop-

mental sequence for the acquisition of comparatives. At stage 

one, the child only learns the nominal or non-contrastive use. 

Here, more and less refer to the dimension of quantity and per-

haps mean something akin to some, or even just denote the occur-

rence of a thing. For example, when the child hears the question 

"DO you want some more milk?" this implies the continuation "than 

you have already had" or "than you have already". More then 

refers to a reoccurrence of milk. 

At the next stage in the sequence, the child uses both terms 

to refer to the extended end of the continuum expressed by the 

two adjectives. Clark argues that this is so on the premise that 

the nominal term the child already knows refers to extension on a 

dimension, and that "having some" or "having extent" on that 

dimension is best exemplified by the extended end of that dimen-

sion; that is, having a lot is a better exemplar of quantity than 

is having a few. 

In the final stage, the child develops the full adult 

meaning which can be both nominal and contrastive, and realises 

that if asked which of two things has more of something, it is 
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necessary to compare the two to decide which has greater and 

which lesser extent on the relevant dimension. Assuming, like 

Brown and Hanlon (1970), that psychological complexity is in 

direct proportion to linguistic complexity, it is then reasonable 

to predict that children will first learn unmarked terms, and 

since the marked and unmarked terms are closely related to each 

other (in that they refer to the same dimension, it is argued 

that they have much in common) they will at first be treated as 

synonyms. Thus, more and less should be treated alike, and as if 

both meant more. 

The notion of marking was a major element in E. Clark's 

influential Semantic Features Hypothesis, This linguistic theory, 

built up from her observations of the phenomenon of overextension 

of meanings in very early language acquisition, proposed that 

lexical entries for words were composed of sets of semantic 

features. Complexity of meaning was defined by the relative 

number of features required to specify the full meaning of the 

word in adult usage. Semantic features are abstracts of meaning, 

the building blocks which create the structure of the lexical 

entry in memory. Features are binary in nature; that is, a 

feature may be positive or negative. From her work with the 

earliest vocabulary development, Clark derived the rule that 

semantic features are acquired one at a time, and in the order 

from most general to most specific. On lines similar to those of 

the theory of derivational complexity for syntax, Clark argued 

that semantically simpler items would be acquired before more 

complex ones. 

To illustrate the argument in the case of more and less, 

more is first encoded under the most general semantic feature [+ 

QUANTITY], and thus refers to the whole dimension of quantity. 

Next, the feature [+ POLARITY] is added, making explicit that 

more refers to only one end of the quantity dimension. Similarly, 

when less is learned, it too is represented first by the most 

general semantic feature 1+ QUANTITY], The critical feature which 
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differentiates less from more, I- POLARITY], is not acquired 

until later. Thus, for a time, less refers only to quantity, and 

since, according to H, Clark's theory, moreness is a better 

exemplar of the dimension, less is initially assumed to mean 

more. 

The results of Donaldson and Balfour (1968) appeared con-

sonant with this mainly linguistic theory, and Palermo's (1973) 

study gave explicit support to Clark's view, but other studies 

soon began to cast doubt on its explanatory strength as they 

began to examine the less = more effect in greater detail. 

Analysis of the way the semantic features hypothesis applies 

to this effect shows, first, that semantic complexity as measured 

by the number of features making up the full adult entry is not 

sufficient to predict the order of acquisition of more and less, 

since both have two features. If the two characteristics of 

features acquisition (general to specific and one by one) are 

invoked, it is possible to account for the fact that more is 

learned correctly before less only if H, Clark's proposal holds 

true. If it is indeed the case that the dimension of quantity is 

best exemplified by greater amount (the concept of more), then 

more may be used correctly before less. This, however, has other 

implications. First, we have already moved away from a purely 

linguistic explanation into the realm of natural cognitive cate-

gories. Second, the incomplete lexical entry for more is suf-

ficient to produce a correct interpretation by the child while 

the incomplete entry for less (identical to that for more) leads 

to errors of interpretation. This does not imply that less means 

more; in fact, it is more likely that it does not mean more, and 

even possible that more does not mean more either. 

One final point before moving on to the broader-based 

theories which developed out of considerations like these is that 

the purer linguistic approaches make a large and very important 

assumption which may not be tenable: that of continuity between 
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child and adult semantic systems. Children are presumed to select 

the same features to characterise their lexical entries as are 

present in the adult version, but in children the entries may be 

incomplete. This point will be raised again in later chapters, 

but it may be interesting to note that in E. Clark's work on 

early vocabulary development using the data collected by diarists 

of children's first language production, she observed idiosyn-

cratic selection of features and overextension of words, which 

seemed very odd by adult standards (Clark, 1973). 

2.3.4. psyphQlingpistic s M interactional theoiieg 

Experimental work had begun to produce results that were not 

accounted for by the linguistic theories. Siegel and Goldstein 

(1969), working within the framework of conservation studies, 

found that until the age of 4:7 their subjects did not have a 

sound grasp of less or same, and identified a tendency in young 

children to select the last-mentioned option regardless of the 

instructions given, Weiner (1974) found that less was not con-

sistently treated as if it meant more but was responded to at 

chance level with her linear arrays of apparatus. She found that 

her youngest subjects selected the row which had been added to 

regardless of the question. Townsend (1974) concluded that the 

experimental design of these studies forced the error into an 

apparent synonymity between more and less but that this was 

entirely artefactual. Other studies suggested non-linguistic 

preferences for moreness. 

As a result of these and other similar studies, E. Clark 

revised her linguistic theory to take account of the more psy-

chological factors which had emerged. Essentially, the new 

theory, the Partial Semantic Features Hypothesis, claimed that 

children's meanings were built up of semantic features acquired 

one at a time, from the most general to the most specific, but 

that this process was also guided by non-linguistic strategies or 
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response biases in children which were also systematic. This form 

of the theory allows for subtler analysis, it is possible to 

consider the child having only partial representations for both 

more and less responding to questions or instructions containing 

these words in a way which was contingent on the task. Clark 

makes this point on the interaction: children's non-linguistic 

strategies are active prior to and during the acquisition of 

meanings. Thus, when the meaning of a word in adult usage is 

close to the interpretation prompted by the child's non-1inguist-

ic preferences or strategic responses, the word can be "mapped" 

onto the child's lexical system more easily than if the adult 

meaning runs counter to these response tendencies. This suggests 

that more is learned more easily than less because children have 

a preference for moreness. On hearing more, they will select the 

one with more and be correct, fortuitously. Less will be respond-

ed to in the same way, but because its meaning is at variance 

with the child's non-linguistic preference, the response will be 

incorrect. 

This revised theory also soon came to be questioned. Carey 

(1978) argued that it was unnecessary to postulate the involve-

ment of the lexical entry for less in determining the child's 

response. She reasoned that if subjects were willing to respond 

to a nonsense syllable as if it meant more, it could not be that 

they had a partial representation of that nonsense syllable in 

their lexicon. Response biases alone would be sufficient to 

determine the response, 

Wales, Carman and Griffiths (1976) advocated a move away 

from theorising from the adult point of view. Their study, the 

only cross-linguistic examination of the topic, revealed that 

children were able to distinguish between more and less in 

English even though their errors made it seem that the words were 

synonymous. The effect was subtle and only appeared if the 

child's own point of view was fully considered. 
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These two studies were very important, Carey's for her 

innovative use of a nonsense syllable, and Wales, Carman and 

Griffiths' for their new approach to the question of interpre-

tation as well as their cross-linguistic tests. Both provide 

excellent frameworks for formulating and testing experimental 

hypotheses about meaning and contextual interaction, yet neither 

was followed up systematically in the research literature. 

Schwam's (1980) work with deaf children which produced intriguing 

and suggestive results on the "transparency" of language and the 

adaptiveness of non-linguistic strategies, also went largely 

unheeded. 

Developments in theory were following the path of non-

linguistic strategies. By 1975, Clark's view was that children 

begin on the mapping task by applying specific strategies which 

seem appropriate in the context. These are largely perceptually-

based in Clark's view. Cromer (1976) discussed several of the 

diverse strategies which had been identified. These included 

"probable event" strategies where the child interprets an un-

likely utterance like "the fence jumped over the horse" as if it 

were "the horse jumped over the fence" simply by applying world-

knowledge of what is probable. Another world-knowledge strategy 

relates to interpretation in terms of the "natural relations" 

between things, and this in turn may relate to the simplest, or 

most readily available, motor response in young children. For 

example, a child may perceive that the natural relationship 

between apples and trees is that apples go on trees, and the most 

readily available response may be to put things on trees rather 

than take them off. Strategies are therefore very diverse; they 

may be perceptual, cognitive, motor, or functional in origin. In 

addition, age-related changes appear to occur and there is some 

evidence of individual styles. Cromer pointed out that we now 

know a lot about non-linguistic factors, but considers that this 

does not, unfortunately, advance our understanding of how child-

ren acquire language. In his view, children use strategies not to 

acquire language but to interpret structures they do not yet 
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understand. What the strategy theories lacked was a mechanism for 

applying to the acquisition of new information in language, 

A rather different approach was taken by Slobin. In the 

massive Berkeley cross-linguistic study of universals in language 

acquisition, Slobin was comparing English, Serbo-Croatian, 

Italian and Turkish speaking children's performance. Slobin is 

particularly concerned with the cognitive prerequisites for 

language development, and argues that these relate both to mean-

ings and to forms. In his 1973 article, Slobin suggested that 

developmental psycholinguistics was moving from particularism to 

universalism in two ways: from the particular details of English 

to questions of language in general; and from the particular 

focus on linguistic development to a view of cognitive develop-

ment in general. Over ten years later, it seems that the latter 

may be true as the theoretical bases broaden out, but it is still 

unfortunately the case that developmental psycholinguistics tends 

to be over-particularised in terms of the languages studied, and 

over-generalised in terms of the conclusions which are drawn from 

them. Slobin's work is a notable exception. 

Slobin's view of semantic development is also that of a 

mapping process. He claims that language is used to express the 

child's cognitions of the environment -both physical and social-

and that a given linguistic item cannot be used meaningfully 

until the child has grasped the notion cognitively. Thus, Slobin 

subscribes to the view that psychological or cognitive complexity 

will affect order of acquisition in language. However, he also 

believes that linguistic complexity plays a role, and that some 

languages are simpler than others, allowing for easier encoding 

in linguistic form of the child's cognitive concepts and 

experiences; 

59 



"Cognitive development and linguistic development do not run 
off in unison. The child must find linguistic means to 
express his intentions. The means can be easily accessible 
(as, for example, the Hungarian locative), or quite 
unaccessible (as, for example, the Finnish yes-no question 
or the Arabic noun plural). The problem is: What makes a 
given linguistic means of expression more or less accessible 
to the child?" (1973, p 182-183) 

Slobin's theory is an interactive one. Donaldson (1978) also 

argued for an interactive interpretation of language development. 

No one strategy or specific situation would be sufficient to 

predict children's responses. These are contingent upon the whole 

situation, and the subtle interactions of the various components 

of the situation, both physical and social. 

The concept of "local rules", put forward in Donaldson and 

LLoyd (1974) and Donaldson and McGarrigle (1974), is an attempt 

to integrate these features into an explanatory model. They are 

discussed in detail in Chapter 6. Essentially, however, they mark 

a radical change in the way psychologists approach questions of 

language development by specifying the relations between the 

child and various aspects of the environment. The most important 

of these are: the social relations between the child and the 

situation (e.g. the people interacted with, adults or other 

children; the roles associated with various places like home or 

school); the physical aspects of the situation (e.g. natural 

relationships between objects in the world, or the child's motor 

capacities); and the linguistic input (the extent to which the 

meanings are clearly distinguished). 

Carey's (1982) view also attempts to account for the inter-

actional nature of language development. She maintained that the 

acquisition of meaning can best be conceptualised in a wholistic 

fashion. The child acquires a word in a specific context and 

stores this representation as a prototype^of the concept. With 

increased experience of the world and of words, these prototypes 

are refined; some new aspects are incorporated while others are 
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dropped. This model contrasts strongly with Clark's notion of a 

gradual build up of meaning feature-by-feature, Carey's model is 

able to account for apparently anomalous cases where a word is 

better understood in one context than in another. The prototype 

may mesh with the cognitive complexity of the context to yield a 

transparent meaning, or it may fail to fit. At this point, if a 

response is made it may artefactually produce a correct or in-

correct answer, since it is based on extralinguistic consider-

ations which may or may not help in the given context. Where 

errors occur, the prototype will be revised. The similarities 

between this process and Piaget's concept of equilibration are 

clear. 

In any of these models there is the problem of a confound 

with frequency of occurrence. Some complex (cognitively or lin-

guistically) items may be extremely common and some simple items 

may be rare. So, frequency can sometimes override complexity and 

may also be partial ly determined by it. Looking at the frequen-

cies of more and less, both are listed among the commonest 500 

words in the Thorndike-Lorge counts. However, these counts are 

taken from written material for adults, and it is quite likely 

that they are not a true reflection of the frequency for young 

children. Nevertheless, it is interesting to note that while both 

are common words, more is six times more frequent than less in 

one count, and four and a half times as frequent in another. Few 

is twice as common as less, in spite of the fact that it does not 

appear in the comparative construction as less does (e.g. less 

interesting, more interesting). 

2.3.5. wideg approaches 

It is now apparent that over 16 years of theorising and 

research work have followed the general trend suggested by Slobin 

(1973), Attempts to account for child language development, 

measured by performance, in terms of strictly linguistic factors. 
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have given way to integrative approaches which introduce social 

and cognitive knowledge as well as intralinguistic factors. These 

are increasingly seen as interrelated and interdependent aspects 

of the same developing individual. There is a strong intuitive 

validity to this view since language and cognitive information 

are acquired largely through social interaction with others. 

Piaget has not been left behind in this process of refine-

ment, or perhaps expansion, of the paradigm. The criticism of 

Piaget, mentioned earlier, that his theories tend to ignore 

social factors may well prove to be an example of over-concrete 

thinking on the part of his critics. For instance. Bates, 

Bretherton, Beeghly-Smith and McNew (1982)' have this to says 

"Piaget never argued that social factors are secondary or 
derived, nor that the child builds a theory of the world 
exclusively out of interactions with nonsocial objects. 
Instead, the operative structures of Piaget's cognitive 
theory are intended to be abstract and relatively content-
free, transcending the distinction between social and 
nonsocial." (p 16) 

They also point out that the identification of "social" with 

"external" is not logically necessary. It is possible to consider 

social factors within the child as explanatory concepts, and this 

is beginning to be done. 

The picture which emerges from the description of the ex-

perimental and theoretical work in this chapter is a dynamic one; 

research responds to theory, and theory responds rapidly to the 

results of experimentation. In the process, a number of points 

have been cleared up, and many more have arisen for consider-

ation. The development has not been simply linear; there has been 

a great broadening of the issues, and many areas once considered 

separate are now drawn into the study of language development. 

One theory which attempts to bring all the strands together in a 

promising framework for child language is Script Theory. Develop-

ed in the context of artificial intelligence work (Schank and 

Abelson, 1977), script theory has been able to generate useful 
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heuristic models, and may be seen as a source of explanations for 

questions posed by developmental psycholinguists; for example: 

why are certain words acquired before others? What determines 

whether a word will be understood in one context rather than 

another? What makes a child apply a certain strategy to one 

structure but not to another? What makes a word more or less 

accessible to the child learner? Script theory also provides a 

link between child and adult behaviour, permitting continuity of 

development and obviating the need for different sets of rules to 

account for the behaviour of two, four or ten year olds, and so 

on. As mentioned above, many theories rely on assumptions of 

similarity between child and adult systems, but have no basis for 

these assumptions, and yet are willing to postulate the existence 

of separate sets of rules when there may be no real need for 

them. 

In keeping with the trend described here, the tool of script 

theory is also a broad-based one - discourse analysis. Discourse 

can be thought of as both the text (the utterance) and the 

context (all other knowledge which has a bearing on the situ-

ation, including earlier texts). Syntactical theories gave way to 

semantic ones, and these in turn are giving way to theories at 

the level of total discourse in an attempt to cope with what is 

now recognised as the extreme complexity of the issue of language 

acquisition. Similarly, with the language study itself, the unit 

of analysis has shifted from the sentence structure to the word, 

from the word to the whole sentence frame of meaning, and from 

sentence level to the level of interconnected discourse. 

The potential applications of script theory to the specific 

questions examined in this work are discussed in later chapters. 

At this point, a very brief definition of a script (Nelson, 1981) 

can be offered: 

"A script is a general event representation derived from and 
applied to social contexts. It is basically an ordered 
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sequence of actions appropriate to a particular spatial-
temporal context, organised around a goal. The script is 
made up of slots and requirements on what can fill those 
slots. That is, the script specifies roles and props and 
defines obligatory and optional actions." (p 101) 

This may be compared with Piaget's concept of "schema", a word 

which means pattern or plan in the original Greek. Both schemes 

and scripts guide routines without the need to renegotiate each 

item or event every time it is encountered (a task which would 

demand vast amounts of cognitive effort and allow for little or 

no progress), allowing the individual to make predictions about 

physical, social or linguistic situations, and permitting gener-

alisation to novel situations from a safe knowledge base. 

In a recent paper, Sternberg (1984) outlined a theory of 

knowledge acquisition in the development of verbal concepts com-

prising three subtheories relating to information processes, 

informational cues on which the processes operate, and variables 

that moderate the interaction of the other two. This theory has a 

number of points of similarity to other artificial intelligence 

inspired theories, and is interesting in the present context both 

for what it has to say about development in the specific domain 

of verbal concepts, and for the fact that it is intended to be 

generalised as an epistomological model for knowledge acquisition 

in all contexts. 

In Sternberg's theory, verbal information is represented as 

a network-type model like those proposed by Rumelhart and Norman 

(1975). Definitions of new words are constructed by adding de-

fining characteristics to new networks, while eliminating the 

number of possible other meanings for the word. This process 

takes place in a broad-based interactional model which includes 

aspects of text and context. The model is similar to the one 

proposed by Carey (1982) outlined above. 

The main advantage of this wider type of conceptual frame-

work is that it attempts to deal with the dynamics of learning 
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and interactive situations. It also allows one to draw useful 

parallels between work in language and in other areas of cogni-

tive development without need to argue for primacy of one over 

the other. In a sense, then, the theories have come full circle, 

but they have gained much depth and refinement in the process. 

65 



CHAPTER 3. METHODOLOGY AND A CROSS-LINGUISTIC EXPERIMENTAL 

STUDY OF MORE, LESS AND TIV IN ENGLISH AND TURKISH 

3.1.1. introduction 

Chapter 2 reviewed the experimental work on more and less 

and examined some of the major theories that attempted to account 

for the finding that less is often treated as if synonymous with 

more by young children. Although the conclusion was essentially 

that no one theory is currently sufficient to explain such 

effects in child language development, a promising approach based 

on Script Theory was briefly outlined. 

The discussion raised several issues which need clarificat-

ion through further experimentation before a new theory can be 

elaborated to deal with the acquisition of meanings in young 

children. This is the work of this thesis. 

The first part of this chapter contains a brief description 

of the general method used throughout the thesis. This is fol-

lowed by a detailed account of the design and results of the 

first experimental study of more and less using Turkish and 

English speaking subjects. 

3.2.1. Methodological considerations 

By concentrating on a small group of words - more, less, 

same, and all - for which there is considerable background liter-
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ature and experimentation on which to build, the work reported 

here set out to test plausible rival hypotheses, and to attempt 

to centre the rather diverse findings, encompassing linguistic 

rules, non-linguistic strategies, and contextual factors, in a 

common theoretical explanatory framework. The purpose of the work 

is thus threefold: to replicate, by means of cross-linguistic 

studies, the results obtained in the past; to explain these 

results in a parsimonious way; and to develop hypotheses that 

might take the work beyond the level criticised by Cromer (1976) 

towards a mechanism for explaining not only children's coping 

strategies when faced with unknowns, but their acquisition strat-

egies as well. 

The experimental method was adopted for the work of the 

thesis rather than the naturalistic observational method both 

because it was desirable to remain close to the published work in 

the area and because of the greater degree of control available 

through experimentation. This is not to say that observational 

methods might not yield interesting data; indeed, they can supply 

valuable information not available to the experimenter on pre-

valence in natural settings (Walkerdine, 1982), 

Essentially, the only way to find out what a young child has 

in his or her lexicon for a given word is to set up a situation 

in which the child's responses (verbal or behavioural) make this 

clear. It is no small task to eliminate all the variables that 

would allow for alternative explanations, and it is doubtful that 

it could be done within one experiment or one experimental para-

digm. It was fortunate that a large data base had already been 

established; some of the teasing out had already been done, and 

it was therefore a question of learning from the problems of 

others and avoiding their pitfalls. Although each experiment is 

different, certain general considerations were extracted from the 

work of previous experimenters and applied to the design of the 

studies reported here. 
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First, the general method adopted here is essentially cross-

linguistic, As noted in the introduction to the thesis, cross-

cultural study as a methodology can be used to increase validity, 

test universality, and strengthen theorising. Several of the 

experiments reported here included samples from two language 

groups, and the remainder are implicitly cross-linguistic since 

they contrast known effects in one language (generally English) 

with experimental results obtained in the other language. 

A second consideration was obtaining sufficiently large 

samples of children for each study, even though this extended the 

time and effort required to collect the data. In cross-sectional 

work, a major difficulty is the lack of control over variability 

introduced by individual differences. This problem is exacerbated 

in child development work because children in the age range 

commonly examined by psycholinguists (three to six years) present 

a very wide spectrum of competence. Small samples, dwarfed by the 

amount of variation in the population, are more likely to produce 

irregular or atypical data. Large samples can go some way toward 

minimising this effect. 

True random sampling could not be achieved, but within 

certain practical constraints (e.g. that the children be in 

preschools of comparable quality, be willing to participate, be 

from a certain geographical area, etc) the sampling was made as 

unbiased as possible, for example by including the whole of a 

class in the sample rather than just selected individuals. The 

preschools from which subjects were taken were equated in terms 

of academic demands, facilities available, and reputation in the 

community. An annotated list of the preschools is provided in 

Appendix F. 

In general, none of the subjects had had previous experience 

of participating in experiments with anyone else, and, except 

where the design specifically required experienced subjects, each 

subject was used in only one study. Again because of the large 
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sample sizes, random assignment of subjects to blocks was gener-

ally possible, and this can be expected to increase reliability. 

For this reason also, balanced designs of randomised blocks 

with equal numbers of subjects in each cell were used wherever 

possible. Care was also taken to counterbalance variables to 

control for effects due to order of presentation, practice or 

fatigue. Some of the earlier studies were flawed by single-order 

designs (e.g. Donaldson and Balfour, 1968). 

The data collected were generally designed to be capable of 

yielding numerical scores which would permit statistical mani-

pulation with powerful tests. Again, large sample sizes assist in 

ensuring that subgroups are large enough to allow statistical 

comparisons. Thus both quantitative and qualitative data analyses 

were planned, 

A final design feature used throughout was the one-on-one 

testing of each child by the experimenter in a separate room. 

Although interesting work has been carried out in recent years 

using pairs of children at equal or different developmental 

stages (e.g. Doise and Mugny, 1979; Mugny and Doise, 1978), this 

method of studying the effects of conflicting cognitive struct-

ures and social interaction was not used here. The main reason 

for this choice was again to remain close to the work reported in 

the published literature on relational terms to allow compar-

ability of results. 

3.3.1 D e s i g n i n g an e x p e r i m e n t ia t e s t t h e less = more e f f e c t 

With the complex variables and arguments raised by the work 

reviewed in Chapter 2 in mind, a study was designed to test the 

less = more effect in English against another language and 

against the explanatory model of the partial semantic features 

hypothesis, using a nonsense syllable control condition. 
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In designing the procedure, care was taken to avoid the 

problematic features pointed out by others. The materials used 

consisted of an apparatus like Donaldson and Balfour's (1968) 

apple trees, as well as a linear arrangement of cars and garages, 

since Weiner (1974) had found that linearity reduced the tendency 

of her subjects to treat less as if it meant more. A condition 

for continuous quantities was not included because this did not 

seem to affect the outcome in any of the studies reported in the 

literature, and because they are less exact (McShane and 

Morrison, 1983), and potentially very messy with very young 

subjects. 

Donaldson and Balfour's essential framework was preserved, 

but the sample size was increased, and naive subjects were found. 

Donaldson and Balfour's sample consisted of only 15 children, all 

of whom were in a special university play school set up precisely 

for the purpose of research. The order of presentation of 

questions containing more and less was counterbalanced with 

Carey's nonsense syllable tiv . The order of presentation of the 

two arrays of apparatus was also varied. A different language 

from a separate language family, Turkish, was selected to provide 

maximal contrast with English, and to test the universality of 

the less = more effect and the explanation proposed for it. 

In three out of four situations, the subjects were active 

participants, making the required changes in the arrays them-

selves when instructed by the experimenter. This was intended to 

overcome the effects of any "magic thinking" by the children 

observing an adult make the changes. This has been implicated in 

the differential responses obtained from young children in one-

and two-step conservation tests, where it appeared that the fact 

that the adult experimenter had rearranged the apparatus per-

suaded the children that something must be different (McGarrigle 

and Donaldson, 1975; Rose and Blank, 1974), Active participation 

also provided for the possibility of a second error choice since 
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subjects were not forced to choose one tree or garage or the 

other. They could, if they wished, make both have the same number 

of apples or cars. Active responses also provided an opportunity 

to observe the children's response strategies. Finally, it was 

thought that active participation would maintain the children's 

interest in the task, Laxon (1981) suggested that children found 

his tasks easier when they were actively involved than when they 

were passive observers of the experimenter's actions. It seems 

likely that attention problems are involved here. 

To keep the sessions as brief as possible, the situations 

covered were reduced from Donaldson and Balfour's eight to four, 

since no effect of specific situation had been reported in the 

literature. It also seemed desirable to limit the number of 

questions asked in light of Wales, Garman and Griffiths' (1976) 

finding that persistence in asking the same questions resulted in 

subtle, age-related changes in their subjects' responses. This is 

a factor which has often been implicated in criticisms of 

Piaget's classical conservation testing procedure. Asking the 

same question repeatedly might suggest that the subject's first 

answer was wrong and that they should change their judgment the 

second time. In this experiment, it was hoped that such effects 

would be minimised both by the reduced number of questions, and, 

in combination with the active responses, by the passage of time 

between questions; in fact, arranging the apparatus to their own 

satisfaction often took the children over one minute each time. 

To avoid memory retention problems, in one situation out of four 

the change was effected by the experimenter rather than by the 

subject. 

3.3.2. Qwegtipng 

This study set out to answer five questions. One was a 

straightforward replicatory question: would this procedure pro-

duce the same results as other studies with English speaking 
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subjects? That is, would less be treated as synonymous with more, 

and how would these subjects respond to Carey's nonsense syllable 

tiv? 

One was a comparative question: would the same effect emerge 

in Turkish, and what would Turkish speaking children make of tiv? 

The third was a question of explanation: is there evidence 

to support or disprove Clark's partial semantic features 

hypothesis? 

The fourth question was related to the relationship between 

performance on conservation tasks and language tests. Would know-

ledge of the fact that more and less are necessary opposites be 

associated with success in conservation tasks? 

The final question was of age: at what age do children know 

the difference between more and less? 

3.3.3. Hypotheses and a little Twrkish 

Several hypotheses were generated. First, it was expected 

that the English speaking subjects in this procedure should 

produce the same sort of results as reported for other samples, 

that is, there should be a tendency to act as if less meant more. 

On the basis of Carey's (1978) work, it was hypothesised that tiv 

would also be treated as if it meant more. This finding would be 

inconsistent with Clark's theory, but would not necessarily 

disprove it. 

For the Turkish speaking children, however, it was hypo-

thesised that more and less would be differentiated. The reason-

ing behind this is related to the issue of transparency of mean-

ing, or ease of encoding, mentioned above. That Turkish is a 

language providing considerable relative ease of encoding has 
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been demonstrated in comparative studies looking at terms like 

before and after, locatives, and other structures (Slobin, 1982). 

The Turkish equivalents for more and less should also be easy to 

learn and use because they are grammatically simple, derivation-

ally obvious, totally regular, and probably more equal in fre-

quency than the English terms, (The latter is merely an assump-

tion since no objective word-counts exist for Turkish. However, 

there is no separate term for fewer, and as will be shown, the 

stem form of the Turkish expression for less is very common 

indeed.) All comparative adjectives in Turkish are formed in the 

same way, by placing the comparative particle daha (more) before 

the adjective. This construction also occurs in English, as in 

more beautiful, but English also has the -er suffix, and some 

irregular forms like better, worse and, of course, less. More and 

less are thus irregular in English, but perfectly regular in 

Turkish. The Turkish word for more could be translated literally 

as more many or more much, and less as more little or more few. 

In keeping with the regular structure of Turkish, the nonsense 

syllable tiv was also regularised in Turkish translation as more 

tiv. The Turkish and English equivalents are shown in Table 3.1 

below, 

E n g l i s h Tu rk i sh 

more daha fok/ daha fazla 

less/ fewer daha az 

tiv daha tiv 

Table 3,1. The relational terms used in English with their 

Turkish equivalents. 

While it was hypothesised that Turkish speaking subjects 

would treat less as less, it was expected that tiv would be 

responded to as if it meant more. In this condition, there should 

be no difference between the subject groups. The Turkish children 
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should treat tiv as a comparative both because of the grammatical 

structure and because of the situation. However, having no entry 

in their lexicon for tiv, their responses, like those of their 

English speaking counterparts, should be dictated by some other 

mechanism. Specifically, it was hypothesised that tiv and the 

Turkish equivalent daha tiv would be treated as if they meant 

more and daha 90k respectively. This is because the evidence on 

non-linguistic strategies suggests that greater amount is gener-

ally more salient to young children, or more attractive. Child-

ren's tendency to add to arrays rather than remove items from 

them would also promote the selection of the one with more over 

the one with less. Since these are non-linguistic factors, there 

is no reason to suppose that Turkish children would respond any 

differently than English speaking children. 

In terms of explanations, it has already been noted that if 

less is treated in the same way as the nonsense syllable, there 

is no reason to suppose that the lexical entry for less is having 

any effect. By itself, however, this does not disprove Clark's 

hypothesis; it merely makes it unparsimonious. If, however, 

Turkish speakers do not confuse the meanings of more and less, 

Clark's theory will lack universality, and thus be untenable as a 

general model of language acquisition. If Turkish speaking child-

ren also treat tiv as if it meant more, a largely extralinguistic 

explanation must probably be sought for the less = more effect. 

To summarise, it was expected that Turkish and English 

speaking children would differ on less but not on more or tiv, 

and that the tiv = more effect would be shown by both language 

groups. Such results would probably serve to discredit Clark's 

theory as an explanatory framework. 
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3.4.1. Experiment X 

Method 

Subjects 

There were four groups of 24 subjects, with 12 boys and 12 

girls in each group. The groups were made up as follows: 

Younger English speakers aged 3:4 to 4:5 with a mean age of 3:11 

Older English speakers aged 4:6 to 6:1 with a mean age of 5:3 

Younger Turkish speakers aged 3:5 to 4:3 with a mean age of 3:11 

Older Turkish speakers aged 4:6 to 6:1 with a mean age of 5:2 

The Turkish speaking children were all attending the Middle 

East Technical University preschool, were caucasian, and all had 

at least one parent employed in some capacity in the university. 

With one exception, all were from middle-class families. 

The younger English speaking children were drawn from two 

private play schools in Ankara, The International Play Group, and 

(Oban Yildizi. The older English speakers were attending the 

British or Pakistani Embassy study Groups, or the American 

School's kindergarten class. All were from middle class families. 

Most had attended the two international play schools before 

moving to their present schools. Some spoke British English and 

some American English. The majority were caucasian with one or 

two black children. 

All subjects were native speakers of their language and 

monolingual. They were all, however, aware of other languages and 

heard them spoken occasionally. None had taken part in any kind 

of experiment before. 
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Apparatus and mateciele 

This subsection provides a brief description of the 

apparatus used in the various parts of the experiment. Further 

details of the procedure are given in separate subsections below. 

Pre-test I: Language competence 

A pre-test, based on the B form of the Reynell Developmental 

Language Scale (RDLS), used cards with pictures of the target 

items, and precoded scoring sheets. Some minor changes were made; 

lamb was substituted for pig to equate cultural aspects, and the 

additional items apple, tree, and garage were included to cover 

all the nouns in the experimental procedure. Sample sheets for 

the English and Turkish versions are included at Appendix A, 

Pre-test II: Conservation 

The second pre-test was a simple measure of number conserv-

ation constructed along Piagetian lines. The apparatus consisted 

of a plaster garden, painted brown and green, with holes at 

irregular intervals into which 24 flowers were inserted. The 

flowers were made from red, blue, orange, and purple card on 

green pipecleaner stems, and were five inches tall. There were 

six of each colour, randomly distributed in the garden. Three 

small glass containers served as vases. Responses were recorded 

on precoded blanks. Appendix B contains samples of the English 

and Turkish question forms. The apparatus is illustrated in 

Figure 3.3 below. 
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Pre-test III: The Less Game 

A large die with colour-coded sides was used in the Less 

Game, played on the apple trees described below. This was a pre-

test for half of the subjects. The rules of the game are given at 

Appendix C. 

Experimental tasks 

There were two sets of apparatus: 

1. Two small wooden apple trees, painted brown and green, about 

25 centimetres tall, were mounted side by side on a green wooden 

base. Each tree had seven nails on it to hold small red cardboard 

apples. The trees could be swivelled around to give the subjects 

optimal viewing angles and make it easy for them to manipulate 

the apparatus. These are shown in Figure 3.1, 

Figure 3,1. Apple tree apparatus. 
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2. Two small garages, approximately 20 cms long, 4 cms high and 8 

cms deep, made of stiff cardboard and painted yellow with red 

roofs, were marked out with spaces for seven cars to park side by 

side. The garages were placed directly one above the other on a 

two-shelf display unit. There were 14 small plastic cars of 

various bright colours. This apparatus is shown in Figure 3.2, 

J I M 

. ^ 6 

Figure 3,2, Car and garage apparatus. 

Precoded booklets were used to record the subjects' 

responses. Appendix D contains samples of the English and Turkish 

question books. 
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Procedure 

General 

Subjects (S) were tested individually by the experimenter 

(E> in a quiet room in the play school or school. The rooms 

contained a small, low table and two small chairs. They were 

otherwise free from distractions. 

Subjects were randomly assigned to conditions with the pro-

viso that there be an equal number of boys and girls in each 

group. 

Responses were recorded on precoded blanks. 

Pce-tests 

with the exception of the Less Game, which was played by 

only half the subjects, all subjects took part in all trials, 

Pre-test I, the language test, was administered at the first 

session. Subjects were shown the cards one at a time and asked to 

point to the items named by the experimenter. This test had a 

dual purpose. It was a simple measure of language comprehension 

to ensure that all the children in the study were able to under-

stand the words used by the experimenter in the trials, and gave 

a rough indication of age-related language ability. Secondly, it 

served as an ice-breaker, introducing the subjects to the experi-

menter, to the quiet room, and to the idea of working together on 

the "games". 

The second session was for the conservation test, followed 

in some cases by the Less Game. The conservation test was con-

ducted as described below and illustrated in Figure 3.3, 
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Figure 3.3. Conservation test: steps and apparatus. 

The garden full of flowers was placed on the table in front 

of the subject who sat beside the experimenter. S was asked to 

pick his or her favourite colour and to pull out all the flowers 

of that colour from the garden. E also picked six flowers and 

then put the garden aside, saying that one should leave some 

flowers growing in the garden. S's flowers were lined up in an 

evenly spaced row, E's flowers were placed in a row behind them 
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in one-to- one correspondence, E explained that this was to see 

if both had the same number of flowers, when s agreed that they 

did, his or her flowers were pulled together to make a "bunch" 

and again compared for number with E's flowers which were still 

in their original positions, whatever response was given to the 

question "do we both have the same number of flowers?", visible 

equality was always re-established by bunching up E's flowers to 

resemble S's bunch, E then produced the three vases and asked g 

to choose one to put his or her flowers in. E divided her flowers 

between the two remaining vases, placing two in one and four in 

the other. S was asked again if both had the same number of 

flowers. After each question, S was asked to explain why the 

number was the same Cor why not). 

For the subjects who played the Less Game, pre-test III, the 

apple tree apparatus was introduced and E explained the colour-

coding system and demonstrated the use of the die, E and s took 

turns throwing the die and removed or added apples according to 

the colour-code. The purpose of the game was to encourage sub-

jects to remove apples from the trees to see if this would in-

fluence the outcome of the experimental tasks by overcoming the 

tendency to add. The value of removal was reinforced by making 

the winner the one who picked all his or her apples off the tree 

first. Care was taken not to use the words more or less. 

Experimental tasks 

After completing the pre-tests, all subjects took part in 

the experimental tasks, half starting with the apple tree con-

dition, and half with the cars and garages. The sets of trials 

were separated by an interval of about ten days. Thus, the entire 

procedure for one subject, from the first pre-test to the final 

experimental trial, was spread over a period not exceeding five 

weeks. 
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The order of presentation of questions containing more, 

less, and tiv was randomised on a latin square design, which 

yielded six separate schedules. This was done to control for the 

possibility of perseveration of response from earlier questions. 

There were four sub-groups of six subjects each within each 

language-age group. Each subject in the language-age group had a 

unique order of trials. These are listed in Table 3.2 below. 

GffQUP Apparatus order Question order 

1 Game first, trees first MLT, MTL, LTM, LMT, TML, TLM 

2 Game first, garages first MLT, MTL, LTM, LMT, TML, TLM 

3 NO game, trees first MLT, MTL, LTM, LMT, TML, TLM 

4 NO game, garages first MLT, MTL, LTM, LMT, TML, TLM 

(M = more; L = less; T = tiv) 

Table 3.2. Order of presentation of tasks and questions 
within each language-age group (24 orders), 

Instrwctipoe a M questions 

The instructions and questions, which were the same for 

more, less, and tiv and for both sets of apparatus, are given 

below in English for more apples. Full instructions and questions 

in both languages are given at Appendix D. 

1. (Empty trees) Let's put some apples on these trees. You do 
it. Make it so that one tree has more apples on it than the 
other tree. Does one tree have more apples on it than the 
other tree? Which one? 

2. Now make it so that this tree has more apples on it than the 
other one. Does one tree have more apples on it than the 
other one? Which one? 
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3. (E makes the numbers equal) Now make it so that this tree 
has more apples on it than the other tree. Does one tree 
have more apples on it than the other one? which one? 

4. (E takes off/ adds an apple to a tree, leaving the relative 
amounts unchanged) Does one tree have more apples on it than 
the other one? Which one? 

3.4.2. Results: Pre-tests 

No child failed the language test or scored lower than would 

be expected for his or her age. In fact, many of the subjects 

were able to obtain scores higher than the norms given for the 

actual RDLS, although this cannot be taken to indicate a general 

superiority of the subjects used here since they were from popu-

lations very different from the one on which the RDLS was stan-

dardised, The test demonstrated, however, that the relevant 

vocabulary was familiar to all subjects and that slight pronun-

ciation differences caused no difficulties. With British English 

speakers, for example, E pronounced garage with the stress on the 

first syllable, while with American English speakers, the stress 

was placed on the second syllable. All subjects warmed to the 

experimenter during this test, were reluctant to leave, and 

enthusiastic to come back for another turn. 

The conservation test was included because so much of the 

early work on more and less was grounded in arguments of conserv-

ation testing. It was claimed that correct use of more and less, 

like correct performance on conservation tasks themselves, de-

manded a grasp of the concept of reversibility; that is, the 

child had to understand that if one of a pair had more, the other 

member necessarily had less, and vice versa (e.g. Palermo, 1973). 

Since it was hypothesised that Turkish speaking subjects should 

be able to handle more and less correctly earlier than their 

English speaking counterparts, it was a matter of interest to 

note whether they would also prove to be precocious conservers. 

This was not the case. With few exceptions, both Turkish and 

English children generally failed the conservation test. 
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The purpose of the Less Game was to introduce the notion of 

removing items from the array to see if this would affect the way 

the subjects responded in the experimental trials. All the sub-

jects who were assigned to the Game-first condition managed to 

understand the rules of the game and played with gusto, some 

craftily, but obviously, manipulating the die to ensure that they 

would win, or that the game would not end. The ability of even 

the three year olds to cheat in this way was a sign of how well 

they had grasped the idea of the winning strategy, taking off 

apples. To anticipate, however, this pre-training had no obvious 

effect on performance in the experimental trials. Even within the 

game itself, some subjects deliberately manipulated "losing dice" 

so that they could add apples to their trees. They wanted the 

satisfaction of having a treeful even though they knew that they 

could not win this way. Some even suggested changing the rules! 

Results; Experimental trials 

The subjects' raw scores are tabulated in Appendix E and the 

means and standard deviations are summarised in Table 3.3 below. 

English Turkish 

Younger Older Younger Older 

MORE mean 7.96 7.70 7.50 7.92 
sd 0.19 0.73 0.99 0.28 

LESS mean 2.42 3.86 7.75 8.00 
sd 2.69 3.52 0.43 0.00 

TIV = MORE mean 5.21 4.79 3.58 5.75 
sd 2.12 2.38 2.14 1.94 

(n=24) 

Table 3.3. Means and standard deviations for Experiment I 
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Mats and 

The difference between group means was analysed by a two-way 

analysis of variance, and the results are presented in summary 

table 3.4 below, 

ANOVA Summary table 

Source 
of variance 

Sum of 
squares 

DP MSB DP signifi-
cance 

Between 563.03 3 
Language 536.76 1 536.76 104.0 1, 92 <.001 
Age 17.51 1 17.51 3.4 If 92 n.s. 
Lang x age 9.52 1 9.52 1.8 If 92 n.s. 

Within 474.96 92 5.16 

Total 1037.99 95 

Table 3.4. Summary table of analysis of variance of the 
results of Experiment I on more and less. 

The difference between the language groups was highly sig-

nificant (P=104.0f df 1, 92, p <0.001). Neither the age main 

effect nor the age by language interaction was significant. This 

is because both age groups in the Turkish sample performed equal-

ly well, and the improvement in the scores of the older English 

group did not reach significance (t= 1.53, df 46). 

Omega squared comparisons of the groups by age were per-

formed to examine the amount of variance accounted for by the 

ANOVA values, a measure of the strength of the effect. In the 

younger groups, 64% of the variance was associated with the 

language difference, compared with 39% in the older groups. 

No group and no individual subject had trouble with more. 

Generally, all instructions and questions containing more were 

carried out or answered correctly, with a few errors due, appar-

ently, to slips of concentration. All the Turkish speaking sub-

jects performed as competently on less as they did on more. The 
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English speakers, however, had considerable difficulty with less. 

Figure 3.4 represents these results graphically. 

II Knew TRB cn 1st t r i a l 

Teama3 TFRS ty 
2nd t r i a l 

LESS = M3® 
thrcL̂ TXit 

Ycunger Ycunger Older Older 
Ehgliph Hjrkî  Ehglidi HjtM^ 

Figure 3.4. Number of subjects in each group responding to 
less/daha az (n = 24). 

XJlz 

Although subjects were rarely consistent in their responses 

to tiv, a sizeable majority of both language groups responded to 

the nonsense syllable as if it referred to more. This was highly 

significant on a binomial approximation for the combined groups 

(57/80, z = 3.8, p <0.001). Individual group comparisons were 

done by means of sign tests; a positive sign was given where five 

or more responses out of the eight suggested that tiv was treated 

as more, a negative where three or less responses were of this 

type, and zero where the responses were split equally between 

more and not more. The results are summarised in Table 3.5 below. 
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Group f (-) Number of 
subjects 

f (+) Significance 

Younger English x = 5 n = 22 (17/22) p < 0.01 

Younger Turkish x = 11 n = 20 (9/20) n.s. 

Older English x = 5 n = 20 (15/20) p = 0.05 

Older Turkish x = 2 n = 18 (16/18) p < 0,01 

f(-) = frequency of less frequent sign 
f (=) = frequency of tiv = more type response over total 

differentiated responses (non-zero) 

Table 3.5. Results of sign tests on responses to tiv 

Only one group, the younger Turkish speakers, did not show a 

significant tiv = more effect when analysed by sign test. The 

other three groups were remarkably similar. These results are 

represented graphically in Figures 3.5 (a) and 3.5 (b). 

2»" 
21 
20-. 
II-' 

m 
"8 » 
t ^ 

i t 

f 
1 

n.9. p<(xoi f<o.oi f<0ifi9 

TIV ^ 

50% 
TIV.= lyCEE 

l̂ acity 
TIV = MTE 

f̂cunger Ycmger Older Older 
Hirkish Ehgl1=h Hjckidi Higlish 

Figure 3.5 (a). Results of sign tests for the number of 
subjects in each group responding to tiv 
(n = 24). 
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P̂ acity 

50% 
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t̂ ocity 
TEV = MZRE 

Figure 3.5 (b). Overall number and percentage of subjects 
responding to tiv (N = 96), sign test, 
binomial approximation. 

A qualitative analysis of responses to tiv by language and 

age is given in Tables 3.6 (a) and 3.6 (b) below. It should be 

noted that entries in categories in Table 3.6 (b) are not neces-

sarily mutually exclusive. 

Response type 

Tiv = more 

Tiv » less or empty 

Tiv = quantity (more and less} 

Tiv = same, equal number 

Tiv = variety (more, less, same) 

Avoidance (no response, etc.) 

Tiv = another word e.g. 'two', *pivi' 

T1 

14 

1 

1 

1 

4 

3 

El 

18 

4 

T2 

21 

2 
1 

E2 

13 

2 

1 

6 

(T1 = Younger Turkish subjects; T2 = Older Turkish subjects; 
El = Younger English subjects; E2 = Older English subjects) 

Table 3.6 (a) Responses to tiv: Number of subjects giving 
responses as their most frequent choice 
(n in each column = 24) 
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Response type T1 El T2 E2 

Tiv interpreted as another real 6 1 6 
word on at least one occasion 

Questioned or used tiv on at 12 7 14 9 
least one occasion 

Specific questioning of meaning 9 4 14 14 
or attribution of meaning 
(e.g. 'you mean more?') 

(T1 = Younger Turkish subjects; T2 = Older Turkish subjects; 
El = Younger English subjects; E2 = Older English subjects) 

Table 3.6 (b) Responses to tiv: Number of subjects responding 
to tiv. 

Effects af age 

Performance on less generally improved with increasing age 

in the English speaking groups. More subjects in the older group 

knew less, and more learned the meaning of less in the course of 

the experiment than in the younger group although some of the 

younger subjects also knew or learned less. No clear age differ-

ence emerged since there were six year olds who still did not 

know what less meant. There was no difference between the British 

and American English speakers. 

3.4.3. DiSGWgsion results 

Like their counterparts in the literature, many of the 

English speaking subjects had difficulty with less. Less was 

generally treated as if it meant more, but it will be argued that 

less does not mean more in any real sense, rather that it has no 

meaning at all. A number of subjects who did not know less during 

their first experimental sessions acquired it by the second 

session. Two children in the younger group, and five in the older 
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group showed this pattern of learning. None made any comment 

about their earlier interpretations of less. This suggests that 

their earlier, incorrect responses to less had been prompted not 

by linguistic considerations, but by extralinguistic features of 

the context which are used to guide actions when language fails, 

A somewhat similar result was obtained by Holland and Palermo 

(1975), who set out to train children in the more - less distinc-

tion to measure its effects on conservation test performance. 

They found that conservation was not enhanced by language train-

ing although the subjects quickly grasped the meaning of less and 

used it correctly thereafter, without comment on their earlier 

errors. 

In the present study, the Turkish groups showed almost 

perfect comprehension of both the distinction between more and 

less and seemed to have a grasp of the logical necessity of their 

being opposites (demonstrated by spontaneous verbalisations and 

pre-empting of the questions). This did not seem to have any 

facilitatory effect on performance in the conservation task. 

Although the Turkish children were well in advance of the English 

speakers on less, their conservation task performance did not 

differ noticeably from that of the English speaking subjects. 

This confirms the view that while reversibility in language may 

be a necessary condition for conservation, it is evidently not a 

sufficient condition (Holland and Palermo, 1975). 

There is clear evidence from the present experiment that the 

less = more effect is not universal since it does not occur in 

Turkish. It appears then that the theories put forward by Clark 

are not tenable across all languages and may therefore be of 

limited explanatory value. 

The critical test of the explanation is, however, Carey's 

tiv. That children act as if less meant more in English but not 

in Turkish does not rule out the possibility that the lexical 

entry for less is playing a role in the interpretation. However, 
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the fact that a good majority of the children in both language 

groups responded to tiv ( a word with no lexical entry at all) as 

if it meant more suggests that these young children's responses 

were not mediated by lexical entry. Although tiv was nonsense and 

they were hearing it for the first time, very few subjects were 

seriously disconcerted by it. Very few attempted to assimilate 

tiv to another phonologically similar word in their language. 

Generally, these other words did not fit the syntactic pattern or 

the context of the total discourse which was always taken by all 

subjects to refer to numerical comparison. Few subjects stopped 

to question tiv, and some acted as if they had always known it. 

The children's acceptance of the nonsense syllable here differs 

from the reactions reported by Wales, Carman and Griffiths 

(1976). It is not clear what might cause this difference. How-

ever, in the present experiment, the experimenter used tiv con-

fidently and encouraged subjects who hesitated by saying "you 

know, tiv" and so forth. 

Looked at in wider perspective, the present findings do not 

seem surprising. Young children learn new vocabulary items at a 

phenomenal rate and do not normally stop to ask for definitions 

of all the new words they hear, (They do, of course, actively 

seek names for things but this is a different matter,) It is 

clear that metalinguistic awareness of meaning is not necessary 

to competent use of, or even responses to, words. In general, the 

context, both linguistic and environmental, provides so much 

redundancy that any "blanks" are tightly constrained. Thus, in 

the sentence frame, and situation, employed here the blank filled 

by more, less, or tiv can only be filled by a limited number and 

class of words, A brief analysis will illustrate the point: 

Does one tree have apples on it than the other tree? 

First, it is evidently a comparison of some sort between the two 

trees; this is cued by the comparative construction than and by 

the presence of the two trees. Then, since the trees are identi-

cal in all but number of apples, the comparison is quickly re-
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duced to a numerical one. The admissible "redder", "nicer" or 

"tastier" type of adjective have no place in the context, and, in 

fact, this type of response never occurred, if the comparison is 

about relative number of apples, the blank in the question can 

really only be filled by the ideas of more and less. The issue is 

thus reduced to the question: given a choice between more and 

less, which one will be selected? 

Response strategies of young children seem to hold the key 

to this question, and many factors may be at work here. More 

apples are perhaps simply more desirable, more attractive, or 

more visually salient than fewer apples. It is also possible that 

adults too are biased in favour of more, and generally ask 

questions about this rather than about fewer, making more more 

familiar to the children. The tendency to add apples or cars 

regardless of instructions reinforces the saliency of moreness. 

In this study, nearly all subjects added to the arrays whether 

they were asked to make them have more, less, or tiv, and the 

pre-training in subtraction provided by the Less Game seemed to 

have no impact on this strategy. Many subjects filled up both 

trees or garages and then had to remove something in order to 

carry out the instruction correctly. They understood what they 

were supposed to do, but seemed to become carried away with the 

task of placing one apple on every nail, finishing up all the 

apples, or filling up all the spaces in the garages, and so on. 

When both trees or garages were full and the children were asked 

whether one had more (or less or tiv), they generally realised 

immediately that it wag not so and moved to change it. It was as 

if the children restructured the task into a motor activity of 

filling up the apparatus, forgetting the original purpose. Some 

subjects talked themselves through, reminding themselves that one 

had to have more. This is reminiscent of Luria's (1961) concept 

of language functioning as a second signalling system for auto-

control of behaviour (which is common in children, but not 

restricted to them), Piaget (1941) also noticed this use of 

language. 
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Some studies have examined the cognitive strategies under-

lying performance in more - less discrimination tasks, suggesting 

for example that young children first encode information about 

the arrays in terms of more and have to work back from there in 

order to answer questions relating to less (Pike and Olson, 

1977). This is reflected in longer latencies for less than for 

more. Other studies have found that discrimination learning is 

easier when the target stimulus is more than when it is less, and 

verbal mediation is considered very unlikely (Estes, 1976). These 

studies suggest that the preference for moreness may be due to a 

natural perceptual strategy which is adaptively useful to the 

organism. 

3.4.4. Conclusions 

The major conclusion that can be drawn from this study is 

that there is no evidence for the semantic features hypothesis in 

either the strong or weak form. At no time in language acquisi-

tion need less actually be encoded as more. Children are very 

competent at using and dealing with words they do not know, and 

easily ignore them when they can use the context to supply suffi-

cient cues to indicate a response strategy. Children's responses 

may thus be seen as a sort of hypothesis-testing procedure; given 

an unknown word, they respond in what seems to be a reasonable 

way in the context. If their interpretation is correct, they will 

continue to respond this way, and if it is wrong, they will 

receive feedback and amend their response accordingly. No feed-

back was given in these experiments. Carey (1982) draws a similar 

conclusion in her paper, and Sternberg's (1984) theory of know-

ledge acquisition assumes a building up of the representation of 

new words in this sort of way. 

The fact that even the youngest Turkish children were com-

petent with both more and less suggests that the less - more 

93 



effect is an artefact of the English language. This undermines 

the explanation suggested by the semantic features hypotheses, 

but it also raises other questions. It appears that the super-

iority of the Turkish subjects may be attributable to the lin-

guistic transparency of Turkish and its ease of mapping onto the 

context in this case. Where less in English is just a meaningless 

word (albeit a familiar one, unlike tiv), daha az in Turkish 

consists of two extremely common elements, more and little (few). 

In comparing numbers, the contrast lot - little is immediately 

salient, and the language reflects this in a literal way. De-

prived of obviousness of meaning in the case of daha tiv, the 

Turkish speaking children respond like the English speakers, by 

resorting to contextual cues and their own best-fit strategies 

for dealing with an unclear message. 

3.5.1. More questions 

This discussion raises another interesting question: what 

would English speaking children do if a transparent term were 

substituted for the obscure less? Would they perform correctly 

and see the logical necessity of the opposite relationship 

between the concepts underlying the words more and less as 

Turkish children seem to do? In this context, Schwam's (1980) 

study of deaf and hearing children using ASL provides an inter-

esting clue. As mentioned above, in ASL, the sign MORE is quite 

arbitrary and lacks any iconicity that might help users learn and 

understand it. When asked to guess what the sign MORE meant, most 

people analysed it for iconicity, and suggested meanings like 

"meeting" or "coming together". The sign LESS, by contrast, was 

frequently guessed correctly. Deaf children and their parents 

were found to employ a "colloquial" (and iconically obvious) sign 

for more, which was easily understood by people who had never 

seen the sign before. 

Chapter 4 describes an experiment designed to test out this 
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idea with English speaking children in which a translation of the 

Turkish term for less, more little, was substituted for the 

English, 

3.6.1 Summary 

Experiment I was designed to test Turkish and English speak-

ing children's comprehension of the relational terms more and 

less, and to examine their responses to a nonsense syllable, tiv. 

Ninety-six children took part in the experiment. It was found, in 

relation to the questions raised in Section 3.3,1, above, that 

(1) Donaldson and Balfour's (1968) less = more effect was repli-

cated with a majority of the English speaking subjects, who also 

responded to the nonsense syllable as if it meant more, (2) In 

Turkish, less was understood correctly by all subjects, but tiv 

was treated by the majority of the Turkish subjects as if it 

meant more, (3) No evidence was found to support Clark's semantic 

features theories of language acquisition, (4) There was no 

relationship between competence with the opposites more and less 

and conservation, (5) There seems to be no specific age at which 

less is acquired by English speaking subjects; some three year 

olds knew less and some six year olds did not. However, there was 

a general improvement with age. 

It is suggested that children faced with an unknown word 

attempt to respond according to the contextual demands, aided by 

certain non-linguistic strategies. The transparency of the 

language is a major factor. This suggests that the acquisition of 

meaning may proceed in a more wholistic manner than theories have 

assumed to date. 
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CHAPTER 4. LESS OBSCURE: AM EXPERIMENT WITH A TRANSPARENT 

ALTERNATIVE TO LESS. 

4.1.1. Introduction 

In the previous chapter, it was suggested that a possible 

reason for the superiority of Turkish speaking subjects on tests 

of less might be due to the fact that the Turkish expression for 

less is "transparent", that is, its meaning is very obvious even 

to young children in the face of strong non-linguistic tendencies 

to prefer moreness. In English, on the other hand, less is quite 

obscure, relatively rare and grammatically irregular. In the 

introduction to the thesis, it was also noted that on many occa-

sions, when the items described are discrete and countable, fewer 

rather than less is the appropriate term to use. Fewer has the 

benefit of being twice as frequent as less in the Thorndike-Lorge 

counts, and it is also a regular -er comparative adjective. Even 

so, few, having no obvious derivation, is not so transparent as 

ylittle, which immediately suggests a link with the quantity 

dimension, and which is the way Turkish expresses the concept. 

In Slobin's (1973) terms less is a concept in the "waiting 

room"; the young child certainly has an idea of the underlying 

notion, but the (formally accepted adult) means of expression is 

not yet available. Many authors have noted that the absence of 

the word less need not imply the lack of the concept (Donaldson 

and Balfour, 1968), and some have observed alternative expres-

sions, such as "doesn't have many", in children's spontaneous 

speech (Grieve and Stanley, 1984). Laxon (1981) suggested that 

children get by without less by contrasting more with same and 

not same, an alternative method of coding the relative quanti-

ties. 
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An experiment was designed to test English speaking chil-

dren's responses to an alternative expression for less: more 

little, a literal translation of the Turkish expression. Two 

other groups were tested: one on less only, and one on both less 

and fewer when grammatically appropriate. It was hypothesised 

that less and fewer should cause considerable difficulty, al-

though fewer might be easier because it is more frequent, and 

more little least difficulty, if any. Any difficulty experienced 

would be expected to arise from the novelty of the phrase, but 

the meaning should be clear. 

This experiment was actually carried out after completion of 

the studies in Turkey. It is reported out of sequence because it 

provides answers to questions raised by the experiment on more 

and less. 

4.2.1. Experiment U 

Method 

Design 

Three factors were included in the design: age (younger or 

older), expression (less, fewer, or more little), and previous 

experience with tests of more (experienced or inexperienced). 

There were thus 12 groups in all, each with 12 subjects. The 

children's responses were noted down on precoded sheets, and 

scores for correct performance were computed and analysed. 

subjects 

Seventy-two subjects aged between 3:4 and 4:7, and 72 aged 

between 4:8 and 6:2, were drawn from preschools in Honolulu and 

randomly assigned to the experimental conditions. There were 
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equal numbers of boys and girls in each group. Half of the sample 

had taken part in other experiments with E, using the term more. 

All were monolingual speakers of American English although the 

sample was ethnically mixed. All had the opportunity to hear 

other languages spoken occasionally. 

Metepiels 

A series of paired pictures was prepared on 4x6" white index 

cards. The stimuli were drawn in boxes side by side on the cards, 

and differed only in the quantity of some item. The quantity and 

spatial variations were: linear or non-linear; orientation on the 

card; and continuous substance or discrete objects. 

The following six types of cards were used. There were two 

of each type, one with the more numerous stimulus on the left and 

one on the right, to allow for counterbalancing. Examples are 

shown in Figure 4.1 below. 

1. Apple trees. Six apples in the left-hand tree and ten in the 

right-hand tree, or vice versa. This is an example of a stimulus 

with non-linear and discrete items. This card was the "prefer-

ence" stimulus, where the child was merely instructed to point to 

one of the trees to see which was selected more frequently. 

2. M and Ms (Smarties). Five M and Ms in one box and four in the 

other. The objects were arranged diagonally across the box, and 

the missing sweet was from the inside of the row rather than from 

one end. The rows were thus the same length, and colour cues were 

available to help the child establish that one had fewer. These 

are linear and discrete. 

3. Vases of flowers. Three tulips in the vase on one side and 

four in the other. These were non-linear and discrete. 

4. Hamburger. A whole hamburger and trimmings in one box and a 

partly-eaten hamburger in the other. This is an example of a 

continuous and non-linear stimulus. 
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Figure 4.1. Stimulus materials used in Experiment II 

5. Houses. A house with four windows on one side and one with 

five on the other. These may be thought of as linear (both hori-

zontally and vertically) and are discrete. 

6. Glasses of juice. More juice in one glass than in the other 

one. This is a continuous substance with some vertical clues from 

the height of the liquid in the glasses. 

Precoded question and scoring blanks were used. These are 

presented in Appendix G. 

Procedure 

Before beginning the experimental trials, E spent some time 

interacting with the children in their classrooms so that they 

would be familiar and accepting with her. 
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Subjects were tested individually in a quiet room of the 

school. The rooms were largely free from distractions and con-

tained two chairs and a small table where E and S sat side by 

side. Each child was seen only once and the session lasted from 

five to ten minutes, 

E invited the subjects to come with her to "play the picture 

game" and gave a brief explanation at the beginning: "This is the 

picture game. See, I've got these pictures (shows S) and I'm 

going to ask you some questions about them and you can tell me 

the answer or just point or show me what you mean," After this, E 

placed the apple tree card in front of the subject and said: 

"Point to one of these with your finger." If necessary, this was 

elaborated by: "It doesn't matter which you pick, just point to 

one of them." when S made a choice, E asked: "why that one?" and 

if there was no response: "Did you like it better?...Why?" 

The other five cards were presented one after the other in 

varied order. The orders are listed in table 4.1 below. The items 

were counterbalanced so that cards with continuous stimuli were 

interspersed between those with discrete stimuli, within the 

orders, the cards were arranged so that the more numerous stimu-

lus appeared alternately in the right and left-hand boxes. 

The instructions were of the form: "which one has less/ 

fewer/ more little ?". After S had chosen one of the 

pictures, E tried to explore the reasoning behind the choice by 

asking: "how come?", "how did you know that?" and so on. Subjects 

were given one point for every correct answer and zero for an 

error. Their total points for each word could then be summed to 

yield a score. 
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1. Hamburger 
2. Houses 
3. Juice 
4. Flowers 
5. H and Ms 
6. M and Ms 
7. Hamburger 
8. Houses 
9. Juice 

10. Flowers 

Houses 
Juice 
Flowers 
M and Ms 
Hamburger 
Flowers 
M and Ms 
Hamburger 
Houses 
Juice 

Juice 
Flowers 
M and Ms 
Hamburger 
Houses 
Juice 
Flowers 
M and Ms 
Hamburger 
Houses 

Flowers 
M and Ms 
Hamburger 
Houses 
Juice 
Houses 
Juice 
Flowers 
M and Ms 
Hamburger 

M and Ms 
Hamburger 
Houses 
Juice 
Flowers 
Hamburger 
Houses 
Juice 
Flowers 
M and Ms 

Table 4.1 Counterbalancing orders of presentation of cards 
in Experiment II, 

When all the cards had been presented, E asked: "what does 

less/ fewer/ more little mean? What does it mean when we say less 

(etc)?", for each of the three terms, allowing the child to use 

the cards to illustrate the answer if necessary. 

4.2.2. Results s M treatment gf results 

The raw scores are given at Appendix H, and the means and 

standard deviations are summarised in Table 4.2 below. 

Younger 

mean s.d 

Older 

mean s.d 

MORE LITTLE 8.25 

FEWER 4.31 

LESS (with 4.38 

fewer) 

LESS (alone) 3.75 

2.11 

4.02 

4.16 

3.76 

8.83 

5.28 

6.25 

5.58 

2.30 

4.40 

4.39 

4.36 

Table 4.2. Means and standard deviations of scores on 
words in Experiment II. 

The results were analysed for each age group by a two-way 

analysis of variance with two levels of the factor experience of 

more (with and without) and three levels of the expression factor 
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(more little, fewer and less, and less alone). Each subject was 

given a score out of 10 points for each term and sign tests were 

used to compare the groups for significant differences between 

less and fewer. The results of the analysis of the younger sub-

jects' responses are summarised in Table 4.3 and those for the 

older subjects in Table 4,4 below. The results are represented 

graphically in Figure 4,2, 

Younger subjects 

The younger subjects' responses are analysed first. 

There was a significant difference between the group means 

for the various expressions used. More little was much easier for 

these young subjects than less and fewer. 

Source aa MS £ GiqnifiGance 

Between 72.61 3 24.20 8.58 p<0.01 with 3,68 df 
Experience 0.00 1 0.00 - n.s. 
Expression 71.86 2 35.93 12.74 p<0.01 with 2,68 df 
Within 191.83 68 2.82 

Total 264.44 71 

Table 4.3. ANOVA summary table for differences between means 
of younger subject expression groups (more 
little, fewer and less, and less alone) 

More l i t t l e 

of the younger subjects, only two did not take to more 

little and they were correct two out of five times. All other 

subjects in this group gave a majority of correct responses: 25% 

giving three, 12.5% giving four, and 54% giving five out of a 

possible five correct responses. 
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Fewer and less 

Eight of the younger subjects (33%) appeared to know fewer, 

scoring full points or answering only one wrong. Eight did not 

know at all, and the remaining eight gave one correct response to 

fewer each, but this seemed to be a random choice. Seven subjects 

in this group (29%) knew less, but only four knew both less and 

fewer. Ten subjects (42%) did not know less at all, and seven 

(29%) responded once correctly and once incorrectly. Sign tests 

on the scores for less and fewer did not show significant differ-

ences. 

Less alania 

Ten of the younger subjects in this group (42%) gave con-

sistently wrong responses to less, and a further five (21%) 

seemed not to know less, scoring only one or two points out of a 

possible five. Four subjects scored five, and one four, making 

21% who almost certainly knew less. The remaining four subjects 

(17%) scored three each, a majority of correct responses. 

G u e s s e s a t t h s m e a n i n g af more little, fewer, a n d less 

Younger and older subjects' explanations of the meanings of 

the expressions more little, fewer, and less are summarised in 

Table 4.4 below. The younger subjects generally did not guess 

correctly on less and fewer, but most were able to say or in-

dicate by showing on the pictures what more little meant. 

F e w e r L e s s M&ca. l i t t l e 

Younger 24 26 61 (maximum cell 

Older 38 42 71 total = 72) 

Table 4.4. Number of correct guesses in Experiment II 
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The results were significantly different when analysed by (x^ 

= 13.31; df = 1 ; p <0.01); more little was much easier to guess 

than either fewer or less. 

Oidec subjects 

The responses were analysed by two-way ANOVA for differences 

between mean correct responses for the various terms. The results 

of the analysis are given in Table 4.5. 

Significance Source MS £ 

Between 45. ,40 5 9. 08 2. 55 
Exper ience 0. 00 1 0. 00 
Expression 41. ,19 2 20. 60 5. 79 
Exper X 

Express 4. ,20 2 2. 10 0. .05 
Within 234 .92 66 3. 56 

p<0.05 with 5,66 df 
n.s. 

p<0.01 with 2,66 df 

n. s. 

Total 280.32 71 

Table 4.5. ANOVA summary table for differences between means 
of older subject expression groups (more little, 
fewer and less, and less alone) 

There was a significant difference between the group means 

for the older subjects, with more little again being significant-

ly easier than either less or fewer. The older groups tended to 

do better overall than the younger ones, and this narrowing of 

the range is reflected in the lower level of significance ob-

tained for the older group. 

These effects can be seen in the graphs in Figure 4.2. 
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Figure 4.2. Graphs showing numbers of correct responses to 
more little, less (with fewer), less (alone) 
and fewer in the younger and older groups. 

More l i t t l e 

Of the older subjects, three were generally incorrect on 

more little, scoring only one or two out of a possible five 

times.The remaining subjects in this group gave a majority of 

correct responses: 4% giving three, 8% giving four, and 75% 

giving five out of a possible five correct responses. 
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Less and fewer 

In general, the older subjects did better than the younger 

ones on both less and fewer. Nine subjects (37,5%) scored full 

points on fewer, and a further five made only one error each, 

bringing the total who probably knew the term to 14 (58%). 

Thirteen (54%) knew less, scoring full points, and a further four 

were correct on half the less questions. Only seven subjects 

appeared not to know the term at all, compared with 10 who prob-

ably did not know fewer. Ten subjects knew both less and fewer. 

Sign tests again showed no significant difference between fewer 

and less. 

Less alone 

Ten subjects scored maximum points and three others were 

correct on a majority of the less questions, making only one or 

two errors each. Thus, over half the older subjects in the less 

only condition seemed to know the term. Four subjects gave one or 

two correct responses, and seven (29%) were incorrect throughout. 

Guesses at IhS meaning gf more little, less s M fewer 

Only two of the 72 older subjects failed to guess what more 

little was intended to mean. On less, 58% guessed correctly, and 

on fewer the figure was only slightly lower, 53%. As with the 

younger group, wrong guesses generally consisted in saying more, 

plenty, lots, and so forth. 

4.2.3. Discussion 

The results of Experiment II indicate that the transparent 

term more little was much more readily understood by subjects in 

both the younger and the older groups than either less or fewer. 
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If anything, less was marginally better understood than 

fewer in spite of the greater frequency of fewer in the 

Thorndike-Lorge counts. As was pointed out earlier, however, 

these counts reflect adult written language and may not be repre-

sentative of the frequencies in the language addressed to or 

written for children. As far as children are concerned, it seems 

reasonable to assume that neither term is very common. This, 

coupled with the absence of any cues to their meaning in the 

words themselves, makes them relatively obscure. It is likely 

that children then fall back on cues they can utilise from the 

context, and their own non-linguistic preferences and response 

biases. In this experiment, the vast majority of subjects select-

ed the tree with more apples when asked to point to one of the 

trees, and many gave as their reason the fact that it had more. 

This suggests that quantity is a salient feature of the materials 

and that greater amount is more attractive than lesser amount. It 

is, therefore, not surprising that when subjects are dealing with 

obscure language, they tend to interpret the terms less and fewer 

as if they meant more. 

With transparent language, these strong non-linguistic 

tendencies can often be overridden. The translation of the 

Turkish term for less appears to have hit upon a "natural" oppo-

site for more in the language of the young English speaking 

subjects studied here. Many spontaneously counterposed more (or 

plenty) and little or little bit. Even those subjects, responding 

to questions about more little, who pointed to the more numerous 

stimulus were quick to recognise that it did not have more 

little. They would state that it had more and when asked which 

one had more little would point to the less numerous one, making 

it explicit that they knew the difference. 

It may be considered that for these children more little was 

treated as little, an absolute rather than a relative adjective. 

In terms of surface structure, this may seem to be the case, but 

the way in which the terms were actually used by the subjects in 
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spontaneous speech demonstrated that the intention was clearly 

comparative; for example, subjects would say "this one's got 

plenty and this one's got little bit", even where the difference 

in the number of items was only one so that both had only a few 

or plenty. It is also interesting to note, in passing, that in 

(adult) Turkish, the full comparative form is often reduced to an 

apparent absolute, for example, the sentence "o benden daha iyi" 

(he is better than I am) becomes "o benden iyi" (he is good than 

I am) by dropping the comparative particle. The intention is 

still clearly comparative, and is marked by the use of the ab-

lative case of "ben" (I), an option not available in caseless 

English, 

4.2,4. Conclusions 

From the facility with which subjects in Experiment II dealt 

with the neologism more little, it appears that difficulties with 

less are due to language deficiencies and not to the lack of an 

underlying concept of lesser amount, as Slobin's model would 

suggest. In fact, children have their own idiomatic means of 

expression for the concept, employing terms like little bit as 

opposites for more in spontaneous speech. Subjects often gave 

spontaneous evidence of their knowledge of the reciprocal nature 

of greater and lesser amount by saying, for example: "this one 

has plenty and this one has little bit". 

When the children in this experiment did not know the mean-

ing of the words in the questions, they still gave answers, and 

never asked for an explanation. The erroneous answers were gener-

ally coded in terms of more which appeared to be a strongly 

salient feature. These results are similar to those of others 

(e.g. Donaldson and Balfour, 1968; Hughes and Grieve, 1980; 

Trehub and Abramovitch, 1978) and support the idea of strong non-

linguistic biases operating. However, the results from the more 

little condition show that children do not always operate on the 
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basis of these strategies alone without regard to the language 

used; a good majority of the children were able to give the 

correct responses even though these were at variance with their 

response biases when the language was "transparent". Interesting-

ly, this transparency prevailed in the term more little in spite 

of the potential for confusion with more, just as it does in 

Turkish. 

This experiment demonstrated that language, even newly-

acquired terms like more little, can sometimes prevail over 

compelling non-linguistic tendencies, in this case the visual 

saliency of the more numerous stimuli. Others (e.g. Donaldson and 

McGarrigle, 1975) have noted, however, that even well known words 

may be responded to incorrectly if the context can provide per-

ceptually contradictory cues. This issue is taken up in the next 

chapter where children's understanding of more is tested in both 

English and Turkish. 
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CHAPTER 5. JUDGMENTS OF MORE AND SAME 

5.1.1. Introduction 

The Turkish and English speaking children in the experiments 

reported in Chapters 3 and 4 showed generally thorough competence 

in dealing with questions involving more, although the English 

speakers had difficulty with less and fewer which were often 

treated as if they meant more, as was the nonsense syllable tiv 

by both English and Turkish speaking subjects. An interaction 

between non-linguistic strategies, contextual factors, and trans-

parency of language, was suggested to explain the differential 

results. 

In 1974, Donaldson and McGarrigle discovered a different 

situation in which children's judgments of relative numerosity 

erred systematically, and this where the quantifier was more, 

normally understood correctly. Their study also looked at child-

ren's comprehension of all, and this is examined in Chapters 6 -

8. The arguments are relevant to both areas, but the discussion 

here will centre on more. 

5.2.1. Literature review: non-nwrnerical bases isii. -iudaments 

about more 

Piagetian tasks demonstrated that young children may base 

their judgments about more on parameters other than numerical 

considerations. For example, in two rows of four counters, when 

the rows are aligned in one-to-one correspondence, children gen-

erally agree that there are the same number of counters in each. 
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However, if one row is then spaced out differently so that it is 

now longer or shorter than the other one, the young child may say 

that the longer one has more counters, basing this judgment on 

cues of length rather than number (Piaget and inhelder, 1969). 

Donaldson (1971) found that children may on occasion judge 

that these rows have both more and the same number of counters. 

This apparent contradiction may arise because in each case the 

child is using a different parameter: number in the case of the 

same judgment, and length in the case of the more judgment. 

Donaldson and McGarrigle (1974) showed that when young 

children are presented with an array of cars and garages on 

display shelves, and asked which row has more cars, their judg-

ments may change if garages are added to or removed from the 

array. Thus, a row of four and a row of five cars would be judged 

correctly, but if a set of four garages were placed over the row 

of four cars, and a set of six garages over the row with five, 

the child might claim that the less numerous row now had more 

cars than the other one. 

In their introduction, Donaldson and McGarrigle note that in 

any comparison between a statement and a physical array, there 

are properties of the array which are irrelevant to the judgment, 

and go on to say: 

"The properties which a given subject actually treats as 
irrelevant provide evidence about the meaning of the 
statement for that subject." (1974, p 185) 

They link their work to conservation studies in which irrelevant 

variables influence children's judgments, leading to errors. They 

argue against the Piagetian view that this is due to an inability 

to decentre and a fixation on the perceptual properties of the 

array. It seemed that in their study, the children shifted from 

one centration to another (which, they recognise, is not the same 

as full decentration), adopting different criteria in the pres-
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ence or absence of garages for their judgments about cars. 

Donaldson and McGarrigle also found that some children continued 

to respond as if the garages (which had been removed) were still 

there, and attribute this to "dominance of a conceptual rather 

than a perceptual kind" (p 192). 

Still in this vein, they ask what conclusions can be drawn 

for semantic development, and state; 

"...the attaining of conservation involves attaining the 
normal adult rules for assigning truth value of statements." 
(p 193), 

going on to pose the question of the difference between child and 

adult rules. Of the three kinds of rules - lexical, syntactical, 

and "local" - the first two tend to be weakly specified, result-

ing in a heavy reliance on the "local" rules which are dependent 

on predispositions to structure experience in certain "natural" 

ways. These rules are discussed in detail in Chapter 6, so only 

this brief sketch is given here. 

Donaldson and McGarrigle interpret their subjects' shifts in 

judgment as determined by the operation of local rules stressing 

the importance of the fullness of the garages. In the example 

given above, about a third of their subjects said that the less 

numerous row had more cars; there was something missing from the 

other row, so it had less, while the complete set of cars and 

garages was full, and so had more. Fullness seemed to be a par-

ticularly compelling variable. 

Brush (1976) tested young children's comprehension of the 

word more in a task using different coloured flowers. Children 

agreed that two numerically equal sets of flowers of the same 

colour had the same number of flowers, and correctly said that 

one set had more when a green flower was added to it. However, 

when one of the original pink flowers was then removed from that 

bunch, the children still maintained that it had more flowers 
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than the other one, because the green flower was still there. 

Brush suggested that more was not being used in the normal com-

parative sense here, and that it had taken on an adjectival 

function to express the special nature of the green flower as 

"the more flower". 

In studies of class inclusion, McGarrigle, Grieve and Hughes 

(1978) found a different kind of basis for comparison of numer-

osity among sets of objects. Based upon Piaget's classical exper-

iment where children were asked whether there were more red beads 

or more wooden beads, where the red beads were a subset of the 

wooden beads, McGarrigle et al. asked young children what should 

have been a clearer question. They used an array with a teddy 

bear placed opposite a chair to one side and a table to the other 

with a set of various numbers of red and white plastic counters 

(called "steps") leading from the teddy to each object. The 

children were asked whether there were more steps to teddy's 

chair or to his table. In a situation where there were, for 

example, four red "steps" between the teddy and the chair, and 

five, three red and two white, between teddy and the table, it 

was found that children often made errors, what seemed to deter-

mine the judgment was the proportion of red steps in each set 

rather than the actual number. 

Grieve and Dow (1981) took up this question again, looking 

at the factors of length, proportionality, number and homogeneity 

of colour to identify the basis of the children's judgments of 

more in this paradigm. They found that homogeneity of colour was 

an important factor, being used as the basis of the judgments of 

about one third of their subjects when the option was available, 

while number (or density, since these co-varied) was generally 

used when it was not. 

Grieve and Dow note that while the use of length or other 

obviously salient cues (like colour) are not really unexpected, 

young children can sometimes use non-numerical criteria which are 
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quite surprising. They give the example of a child who said that 

a row of four horses set in one-to-one correspondence with a row 

of four cows had more "because they're higher up the page" 

(taller), and later that there were more cows compared to an 

equal number of pigs because the cows had longer tails (1981, p 

37). Other research by Grieve et al. (1981, 1980, 1977) had 

demonstrated that children are adept at giving ingenious answers 

to questions, or at reinterpreting questions if they do not make 

sense in the child's terms. Children may take more to refer to a 

directly perceptible aspect, rather than an abstraction from the 

context, and try to find some attribute which might correspond. 

5.3.1. Designing an experiment -
M9M: a fulls; ex&minetion 

Donaldson and McGarrigle (1974) found that children who 

apparently knew the meaning of more in one context made mistakes 

in a slightly altered context, when asked questions about which 

of two rows of cars and garages has more cars. These mistakes 

generally occurred when the number of cars and the number of 

garages was unequal. The authors believed that the critical 

factor was the fullness or emptiness of the garages, and tied 

their finding to the notion of "local rules". 

There are, however, several other variables in the experi-

mental setting which may be exerting an effect on the children's 

responses, and these need to be controlled in assessing the 

determining factors. In considering the design of an experiment 

to examine judgments of more and same, the following factors were 

taken into account. 

5.3.2. Design factors 

Change in the array 

The general form of the experiment involves showing the 
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subjects an array of cars with or without garages, asking a 

question about it, changing the array in some way (by adding or 

removing garages), and finally asking the same question again, it 

is possible that the change itself is what prompts children to 

change their judgments the second time round; this may be espe-

cially important when the experimenter effects the change in the 

array (Rose and Blank, 1974; Donaldson, 1978). To control for 

this potential source of error, half the subjects should observe 

the change made in front of them by the experimenter, and half 

should not be made aware of the change. These two conditions will 

be referred to as "change" and "static" respectively. 

Addition to or removal from the array 

The type of change made may also affect the way the subjects 

respond. That is, adding garages where there were previously only 

rows of cars may produce different results from removing the 

garages from rows of cars in garages. Accordingly, half the 

subjects should have trials where the cars are first presented in 

garages (removal condition), and half where the cars are present-

ed on their own (addition condition). 

Word order within the question 

The children in these studies are generally very young, and 

the length of the question as well as its complexity may affect 

the way they respond. Carey (1978) reported a significant amount 

of perseveration in her subjects, and a tendency in young child-

ren to select the most recent option has been noted (Siegel and 

Goldstein, 1969). This recency effect is not surprising given the 

length of the question. To control for this, half the subjects 

should receive the questions with the option more before the 

same option, and half with same first. Thus, if subjects are 

simply selecting the last-mentioned option, there should be a 

systematic difference between the groups. 

Number of cars and length of row 

The questions relate to the number of cars but this is often 
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confounded with length of row and density. Density can be con-

trolled by having the cars at fixed intervals, and length of row 

can also be systematically varied; sometimes length may be con-

gruent (that is, gives appropriate cues) and sometimes incon-

gruent (that is, gives conflicting cues). 

Emptiness and fullness of garages 

It has been suggested (Donaldson and McGarrigle, 1974) that 

fullness is a strongly compelling feature for young children 

engaged in tasks like these. In Experiment I, reported in Chapter 

3, it was noted that there was a tendency to fill up the apple 

trees and garages, even when, as in the Less Game, removing 

apples was at a premium. In order to look at the effects of 

fullness and emptiness of garages, the arrays presented to the 

children should sometimes produce a row with an empty garage, and 

sometimes a row with an "extra" car (a car not in a garage). 

Preference for upper or lower row 

It is possible that subjects may perseverate in selecting 

one row because of a response bias towards the upper or lower 

row. To control for this, the longer row may be alternately 

positioned on the top and bottom shelves. 

Control conditions 

It is useful to establish whether subjects are capable of 

making correct judgments of relative numerosity under neutral 

conditions, and whether they understand the questions. Two con-

trols are needed here: 

1. one row of four and one of five cars with matching sets of 

four and five garages respectively. This is a fully matched 

unequal set. 

2. two rows of five cars, and two sets of five garages. This is a 

fully matched, equal set. 
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5.4.1. gome questipns s M hypotheses 

It has been shown in Experiments I and li above, that when 

the language provides a transparent encoding of adult meaning, 

children tend to respond correctly to questions of relative 

numerosity. Where the language is not clear, however, children 

tend to fall back on non-linguistic cues to guide their 

responses. Differences between Turkish and English speaking 

children were found on less and fewer but when neither group had 

any useful linguistic cues for interpreting the nonsense syllable 

tiv these differences disappeared. In addition, when a transla-

tion of the transparent Turkish term, more little, was substitut-

ed for fewer and less, English speaking subjects performed very 

competently. Both language groups seemed competent in dealing 

with more in the experimental context employed. 

The apparently sound grasp of more in young children has, 

however, been brought into question. The correctness of more 

responses may be a "false positive", the result of a facilitating 

context rather than a true understanding (Grieve and Dow, 1981; 

Trehub and Abramovitch, 1978). Or, children may simply construe 

the question differently in different contexts, basing their 

judgments on diverse criteria which may vary even within one 

experimental setting (Grieve and Dow, 1981; Donaldson, 1971). 

That is, they may be correct when understood in the child's own 

terms, rather than in the adult sense. The problem then becomes 

one of shared reference. 

It is interesting to ask whether by contriving a misleading 

context, it would be possible to unseat the competence of Turkish 

speakers as well as English speakers. In the process, answers can 

be sought to the questions raised above: what criteria do child-

ren use to make judgments of more, and are these different from 

the adult criteria? It may be possible to shed some light on the 

issue of true understanding versus spurious correctness. 
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Two terms will be included: more and same. Same is needed to 

provide the subjects with the real choices; if a row does not 

have more than another one, it may have less or it may have the 

same amount. This will provide some information about subjects' 

understanding of same, which is also reportedly problematical in 

English (Laxon, 1981; Siegel and Goldstein, 1969; Griffiths, 

Schantz and Sigel, 1967), In this case, it seems that there is 

potentially room for ambiguity in interpreting same, and it will 

be interesting to see what cues the subjects utilise in making 

their judgments, and whether there are any differences between 

the English and Turkish groups. Likely candidates include colour 

of cars, matching of cars and garages, and number of cars and 

garages. 

On the basis of the evidence of the earlier experimental 

work with Turkish children, it is hypothesised that more will be 

correctly understood; Turkish children frequently gave spontane-

ous expression of the more - less opposite relationship in a way 

that seemed to suggest that they understood the reciprocal nature 

of the terms. While there is no direct evidence of this in 

English since less is generally not understood by young children 

under four and a half to five years, it is clear that English 

speakers do know that there are two sides to the notion of more, 

expressed in such opposing pairs as plenty - little bit (Section 

4,2,3 above). Accordingly, it is hypothesised that English speak-

ing children will also know more. This means that, where errors 

do arise, they are thought to be the result not of incomplete 

understanding of the word more as such, but of failure to respond 

to the same cues in the situation as are intended by the adult 

questioner. No difference is therefore to be expected between the 

Turkish and English subjects. 

It is also possible, and even likely, that because of the 

length of the question involved (Siegel and Goldstein, 1967), 

there will be evidence of the effects of memory constraints. This 

is unfortunate, but unavoidable if the actual options are to be 
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provided; the alternative is to force the error of choosing one 

(Townsend, 1974), and this makes interpretation more difficult, 

since it cannot be controlled for or distinguished from deliber-

ate and reasoned choices. If there is a memory effect, it should 

show up in differential responding between the groups hearing 

same first or more first in their questions. 

5.5.1. Experiment III; More and same 

Method 

Design 

Sixty-four Turkish and 64 English speaking children aged 

between 3:3 and 4:7 took part in tests of comprehension of the 

terms more and same. The subjects were randomly assigned to the 

eight groups shown in Table 5.1, with the proviso that there be 

an equal number of boys and girls in each, and the groups be 

roughly similar in age. Each subject was presented with a series 

of seven arrays of cars and garages on display shelves and asked 

to judge which shelf had more cars, or if the numbers were equal, 

before and after a change was made in the array. Responses were 

recorded on precoded blanks and the results were analysed quanti-

tatively and qualitatively. 

STATIC CHANGE 

Garages Question order GecageB Question order 

1. addition; more first 5. addition; more first 
2. addition; same first 6. addition; same first 
3. removal; more first 7. removal; more first 
4. removal; same first 8. removal; same first 

addition = garages added to cars; removal = garages taken 
off cars; static = change unseen by subject; change = change 
seen by subject. 

Table 5.1. Experimental groups (n = 8) 
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Subjects 

There were two major groups of subjects, each with 64 child-

ren and equal numbers of girls and boys: 

- Turkish speaking, aged 3:4 - 4:7, mean age 4:1, from various 

preschools in Istanbul 

- English speaking, aged 3:3 - 4:7, mean age 3:11, from various 

preschools in Honolulu 

All subjects were native speakers of their language and monolin-

gual, although all were aware of, and occasionally had the oppor-

tunity to hear other languages spoken. 

Apparatus slM materials 

The apparatus consisted of a two-shelf display unit (11" 

wide, 8" tall, with shelf width of 4") made of white cardboard 

on which rows of colourful small plastic cars were placed. Sets 

of four, five and six garages, made of cardboard and painted 

yellow, were constructed without floors to enable the experiment-

er to lift them off or place them over the cars with ease and 

speed. The garages had no doors. Each garage unit had room for 

only one car, and measured 3" x 1.5" x 1.5". 

Precoded blanks were used for recording the subjects' res-

ponses. An example is given at Appendix J, 

Procedure 

E spent some time in the preschools interacting with the 

children so that she would become familiar and acceptable to 

them. 

Each child was tested individually by the experimenter in a 

quiet room in the preschool, which contained a table and two 

small chairs, and as few other distractions as possible. E and S 
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sat at an angle of 90 degrees, with the shelf unit in front of s. 

When E made unobserved changes, the unit was swivelled round to 

face her (see Figure 5.1). The testing lasted approximately 15 

minutes, and each subject was seen only once. 

Figure 5,1. Working arrangement for Experiment III 

E introduced the trials: 

"This is the cars and garages game. Look, I'm going to put 
some cars [and garages] on these shelves (pointing to the 
shelves) so we can see them better. [Then I'll turn them 
round to you.] You take a good look. I'll ask you some 
questions and you look at the cars on the shelves and tell 
me the answer. Or you can point with your finger. OK?" 

This introduction was done slowly and deliberately with pointing 

and other gestures, in order to establish terms with the sub-

jects. For example, in the Turkish version (Appendix K), the word 

raf (shelf) needed to be clearly differentiated because it can 

very easily be confused with taraf (side). This would produce an 

entirely different frame of reference for the questions. 

The general procedure was to set up an array, ask the appro-

priate question (trial a), make a change by either adding or 

removing garages, and ask the question again (trial b). 

The questions, which were the same throughout, were also 

asked slowly and repeated if necessary. There were two forms of 

the question, more first and same first: 
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1, Does one shelf have more cars on it than the other one, or do 

they both have the same number of cars? (Which one has more 

cars?) 

2. Do both shelves [does this shelf and this shelf] have the 

same number of cars or does one shelf have more cars than the 

other one? (Which one has more cars?) 

The Turkish equivalents are given at Appendix K, 

In the "change" condition, E set up and altered the arrays 

in front of the subject, thus drawing attention to the changes. 

In the "static" condition, E turned the unit round to face her 

and removed all of the cars and garages each time, so that the 

subject did not observe a change being made in the array which 

would demand special attention. For these subjects, the procedure 

took the form of 14 apparently independent arrays set up by E, 

while the "change" subjects observed seven pairs of arrays. 

The arrays used in the experiment are illustrated schemat-

ically in Figure 5.2, and Table 5.2 shows the counterbalancing of 

the factors : array presentation order, starting position of more 

numerous row (or longer row), addition or removal of garages, 

static or change conditions, and sex of subject. The compilation 

of the orders of presentation of arrays was done according to a 

number of criteria: 

1. Each subject should start with a control condition where there 

were no misleading cues or "distractors" (either 1 or 2). This 

was intended to provide baseline information about the subjects' 

ability to judge relative numerosity in equal or unequal sets. 

2.Equality condition (7) should appear before the appropriate 

control (2) in half the cases, and after it in the other half, 

3. No two similar conditions (full, empty, same number) to appear 

in sequence, 

4. Conflicting [-] and congruent [ + ] cue conditions should 

alternate. 
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This produced four orders of presentation: 

a) 1 7 3 6 2 4 5 

b) 1 4 5 7 3 6 2 

c) 2 6 3 7 1 4 5 

d) 2 4 5 7 1 6 3 

(7 before 2) 

(2 before 7) 

There were also four starting conditions, combining the variables 

with or without garages, and longer row up or down. 

X X X X 
X X X XK 

< * 1. OONTROL INEQUALITY ( + ) 

xxxxx 
xxxxx 

* * _ 2 . c c m w x BQUALiaY ( + ) 

xxxx 
xxxxx aoaac 

3 . EMPTY GARAGE (+) 

XXXX 
Ixxxxx 

i » 4. EMPTY GARAGE (-) 

xxxxx 
xxxxxx 

< > xixixlx 12U X _ 5 . EXTRA CAR ( + ) 

xxxx 
xxxxx 

ixixWxl d 6 . EXTRA CAR ( - ) 

xxxxx 
xxxxx 

( » iKfXlxIxlX 7 . EQUALITY ( - ) 

Figure 5.2. Arrays used in Experiment III 
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Array 
order 

Start 
position 
long row 

Garages Ss 
« Static 

More Same 
I II 

Change 
More Same 
III IV 

1736245 up add 1 M F F M 
1736245 down add 2 F M M F 
1457362 up add 3 M F F M 
1457362 down add 4 F M M F 
2637145 up add 5 N F F M 
2637145 down add 6 F M M F 
2457163 up add 7 M F F M 
2457163 down add 8 F M M F 

1736245 up remove 1 F M M F 
1736245 down remove 2 M F F M 
1457362 up remove 3 F M M F 
1457362 down remove 4 M F F M 
2637145 up remove 5 F M M F 
2637145 down remove 6 M F F M 
2457163 up remove 7 F M M F 
2457163 down remove 8 M F F M 

M = male; : F = female 

V VI VII VIII 

Table 5.2 Counterbalancing schedule for Experiment III. 

5.5.2. Results 

General 

Tables of raw scores for both language groups are given in 

Appendix L, and a transcript of the proceedings is in Appendix I. 

Means and standard deviations are summarised in Table 5.3 below. 
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English Turkish 

Same last More last Same last More last 

MORE mean 8.94 9.28 7.75 8.19 n=10 
s.d. 1.27 1.23 1.80 1.78 

SAME mean 2.56 1.29 1.50 1.53 n=4 
s.d. 0.93 1.35 1.22 1.29 

Table 5.3. Correct responses to questions involving more 
and same in Experiment III. 

The correct scores of each group were tested for each ques-

tion on a binomial approximation, and these are summarized in 

Table 5.4 below. 

Group Percentage z-score significanci 

Qu. 1 English 94.53 8.91 * 

Turkish 85.94 7.19 * 

Qu. 2 English 56.25 1.25 n.s 
Turkish 42.19 -1.56 n.s 

Qu. 3 English 93.75 8.75 * 

Turkish 77.34 5.47 * 

Qu. 4 English 94.53 8.91 * 

Turkish 79.69 5.94 * 

Qu. 5 English 91.41 8.28 * 

Turkish 83.59 6.61 * 

Qu. 6 English 82.03 6.41 * 

Turkish 71.09 4.22 * 

Qu. 7 English 38.28 -2.34 p<0.01 
Turkish 21.17 -5.77 p<0.0001 

* p<0 .0001 

Table 5.4. Percentages and binomial approximations of 
correct responses to questions in Experiment III 
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Approximately 66% of the Turkish speakers' responses, and 

82% of the English speakers' responses were correct overall. When 

the answers to the more questions (1,3,4,5 and 6) are considered 

separately, the English speakers were correct on 90% of the 

trials, and the Turkish speakers on 80%. Performance on the same 

questions (2 and 7) was much poorer, however. The English speak-

ers were correct on 47% and the Turkish speakers on only 38% of 

trials on these questions. These differences were significant 

when analysed by Wilcoxon signed rank tests. The statistics are 

summarised in Table 5.5 below. 

English Turkish 

Same last More last Same last More last 

Sum of ranks 

No. of pairs 

Significance 

34.5 

31 

<0.005 

3.0 

31 

<0.005 

38.5 

31 

<0.005 

24.5 

31 

<0.005 

Table 5.5. Summary of statistical analyses of differences 
between numbers of correct responses to same and 
more in Experiment III. 

There were no systematic differences between the conditions 

static versus change, or adding versus removing garages in either 

group, but there was a considerable difference in number of 

errors associated with the order of presentation of the key words 

in the question. In the condition where subjects heard same last, 

74% of the Turkish and 85% of the English errors were due to 

inappropriate use of the response same, compared with 47% and 13% 

respectively in the condition where more came last. This is 

evidence of a strong recency effect. Two-way analysis of 

variance, summarised in Table 5.6 below, showed significantly 

more errors of this type in the same last condition (F = 12.98; 
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df = 1, 124; p <0.01). There were also significantly more errors 

in the Turkish group (F = 12.00; df = 1, 124; p <0.01). 

Between 40. 66 3 13. .55 8. 35 

A order 21 .13 1 21. .13 12 .98 
B group 19 .53 1 19, .53 12 .00 

Within 201 .81 124 1. .63 

Total 242 .47 127 

* with 3 and 124 df ** with 1 and 124 df 

p=<0.01* 

p=<0.01** 
p=<0.01** 

Table 5.6. Analysis of errors due to inappropriate use of 
same by language group and order of 
presentation (same or more last). 

C o n t r o l q u e s t i o n s , 1 and 2 

Two control questions were introduced to test subjects' 

comprehension of the terms more and same when no distractors were 

present. This was to provide a baseline measure of the difficulty 

of the terms and the level of responding of the subjects. Means 

and standard deviations are summarised in Table 5.7 below. 

E n g l i s h 

mean s d 

T u r k i s h 

mean s d 

Question 1 first 7.75 0.43 7.13 1.27 
(control 
more) later 7.25 0.66 6.63 0.99 

Question 2 first 3.38 1.87 2.75 0.83 
(control 
same) later 5.63 1.93 4.00 1.32 

Table 5.7. Means and standarddeviations of correct group 
responses (maximum score = 8) to Questions 1 and 
2 in Experiment III. 
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Half the subjects had Question 1 (more control) first, and 

half had Question 2 (same control) first. On more, subjects were 

generally correct, with a higher level of correct responses when 

the control question occurred first. The lower levels obtained 

when this question came later in the procedure probably reflect 

some fatigue or loss of attention, but still indicate competence 

in dealing with the comparison. In the case of same, however, the 

trend is reversed. These differences were analysed by means of 

Mann Whitney U tests on the combined groups and the results are 

summarised in Table 5.8 below. Performance on Question 1, the 

control for more was significantly worse when the question oc-

curred later in the test, but the opposite was true for responses 

to the same control. Question 2. Figure 5.3 illustrates this. 

Obtained U Table values Significance 
values 

Question 1 81, 175 83, 173 p <0.05 

Question 2 61, 195 66, 190 p <0.01 

Table 5.8. Summary table of results of Mann-Whitney U tests 
of the differences between performance on initial 
and later presentation of control questions. 

First, the overall levels were much lower than for more, suggest-

ing that same is quite difficult for these young subjects both in 

English and in Turkish, even when there are no distracting varia-

bles. When the same control question occurred later in the proce-

dure, performance improved considerably. It is possible that 

subjects became accustomed to the questions and had learned to 

select the right answer by this time, but it is more likely that 

the perseverative effect of same was responsible for the improve-

ment, This effect occurred in both English and Turkish groups. 
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Figure 5,3. Graphs showing percentage of correct responses 
to control questions as a function of the order 
of presentation. 

Overall ecppcs 

Mean errors and standard deviations are summarised in Table 

5.9 below. 

Turkish English 

Question Same last More last Same last More last 
number mean s.d. mean s.d. mean s.d. mean s.d. 

1. 0.25 0.50 0.31 0.63 0.16 0.36 0.06 0.35 

2. 1.19 0.85 1.13 0.82 0.53 0.75 1.22 0.86 

3. 0.59 0.65 0.31 0.58 0.16 0.44 0.09 0.38 

4. 0.47 0.61 0.34 0.59 0.09 0.29 0.13 0.42 

5. 0.41 0.65 0.25 0.56 0.16 0.44 0.19 0.53 

6. 0.59 0.66 0.59 0.74 0.47 0.61 0.25 0.43 

7. 1.31 0.73 1.34 0.73 0.97 0.68 1.50 0.71 

Table 5.9. Mean numbers of errors by question and group 
(maximum score = 2) in Experiment III. 
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Further examination of the errors reveals some interesting 

trends. The overall errors are graphed in Figure 5,4 below, which 

shows considerable similarity between the responses of the lan-

guage groups. There is a difference in number of errors but the 

basic shape of the graphs is the same for both Turkish and 

English speakers, and the twin peaks of questions 2 and 7 domi-

nate the picture. In general, the Turkish subjects in this exper-

iment were more restless, agitated and badly behaved than the 

English speakers. This resulted in more distractedness and poorer 

concentration in the Turkish children, which is probably respon-

sible for the higher error rate and the "noisier" data. 

MORE FIRST SAME FIRST 

30. 

70. 

60. 

0 50. 
H 
Q) 40. 

df> 30. 

20. 

10.: 

1 2 3 4 5 6 
Question number 

80 J 

70. 

60. 

0 50, 
H 
(U 40. 

dP 30. 

20. 

10.: 

mm Miiiiiiii 
I 

m 
1 2 3 4 5 6 
Question number 

COMBINED GROUPS 

fu 40. 

Turkish 

English 

; 2. 3 4 5 6 7 

question number 

Figure 5.4. Graphs of the errors made in Experiment III, 
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Same: Error analysis s M diSSWGGion 

Two questions required the answer same, question 2, the 

equality control with no distractors, and question 1, where 

length cues were congruent with the correct answer but there was 

also an "extra" car. Errors here consist in saying that one shelf 

has more cars. The Turkish speaking subjects were fairly uniform-

ly poor on these, in spite of the fact that the perseverance 

effect of same should have helped them. In fact, of course, it 

may have done; had the same option not been included, their 

errors might have been even greater. The English speaking group, 

on the other hand shows an interesting differentiated effect. On 

the control question in the same last 'condition, 73% of the 

English group's responses were correct, compared with only 39% in 

the more last condition. The perseverative effect of same seemed 

to help them here. In question 7, a similar effect emerged, with 

61% correct on the same last trials compared with only 25% when 

more was last. These differences were analysed by means of Mann-

Whitney U tests, and the statistics are summarised in Table 5.10 

below. Table 5.11 shows the distribution of errors. 

Question Group Obtained U Table values Significance 
number values 

2. Turkish 5, 15 If 15 n.s. 
(control) 

English 0, 16 0, 16 p = 0. 025 

7. Turkish 9.5, 6.5 If 15 n.s. 

English 0.5, 15.5 1, 15 p <0. 05 

Table 5.10. Summary of Mann-Whitney U tests of differences 
between groups as a function of order of present-
ation of more and same. 
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Quest ion 2 
aamm l a e t more i a & L 

Ques t i on 2 
Berne last more last 

Turkish 

English 

38 

17 

36 42 

39 31 

number of errors 

43 

48 

Table 5.11. Distribution of errors on Questions 2 and 7. 

However, same was only helpful in the condition where there 

were two equal rows of cars with no garages, and no distractors. 

There were only nine errors here. When the garages were in place, 

the number of errors increased to 22, or 71%. In the more last 

condition, there were more errors overall, 20 (42%) when there 

were no garages, and 28 (58%) when the garages were in place. The 

error distribution of the Turkish speaking subjects was more 

uniform, as shown in Table 5.12. 

£££ selected 

random (no 
garages) 
"full" row 

"extra" car 

total errors 

E n g l i s h 

jsama l a s t more last 

9 (29) 20 (42) 

20 (65) 22 (46) 

2 (6) 6 (12) 

31 (100) 48 (100) 

T u r k i s h 
same last ppge last 

18 (43) 17 (39.5) 

15 (36) 17 (39.5) 

9 (21) 9 (21) 

42 (100) 43 (100) 

Table 5.12. Number (and percentage)of errors on Question 7 
by language group and order of presentation. 

Analysis of variance comparing group means on the 

factors order of presentation (more or same last) and 

error type yielded a main effect for error type which was 
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highly significant (F = 9.70; df = 2, 11; P <0, .01), demonstrating 

that subjects were not making random errors ; they did have a 

preference for the "full " row of cars and garages. 

source of 
vacience 

aa MSE £ sianificance 

Between 353.67 5 70.73 4.29 5, 11 p <0.05 

Order 27.00 1 27.00 1.64 Ir 11 n.s. 

Error type 320.67 2 160.33 9.70 2, 11 p <0.01 

Order x 6.00 2 3.00 0.18 2, 11 n.s. 

error 
Within 99.00 6 16.50 • 

Total 452.67 11 

Table 5.13. ANOVA Summary table of differences between group 
mean errors on Question 7. 

It appears that, in general, numerical equivalence is a 

difficult concept for young children to concentrate on. The word 

same is more readily applied to qualitative rather than quantita-

tive aspects, as evidenced by subjects who selected colour, or a 

particular model of car, or row length. When same was the last 

key word in a long question, perseveration was common, and caused 

errors in the other questions dealing with more. However, it did 

not always help subjects on the questions where same would have 

been the correct answer. Ironically, in perseverating with the 

same option, subjects were using the term with which they felt 

least comfortable. This suggests that many of the same responses 

were not considered answers, and the scores obtained in this 

experiment may be heavily inflated by spuriously correct guesses 

prompted by the saliency of the last-mentioned option. That this 

may also be true in the case of more will be examined below. 
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More: Bcrop enelysis a M 

Five of the seven questions required subjects to say that 

one row had more cars than the other, and to indicate the one 

with more (1,3,4,5 and 6). Errors could be of two basic types; to 

select the wrong row, or to maintain that the rows had the same 

number of cars. Overall, performance was in the 80 - 90% correct 

range, with the Turkish subjects making rather more errors than 

the English subjects. 

Question 1 was the control question, which occurred either 

in initial position, or in fourth place in the order of question-

ing. Since all cues are congruent, errors here were of the two 

basic kinds. It was answered correctly about 90% of the time on 

average. These scores were significantly better than chance when 

analysed by binomial approximations (English: 94.53% correct; z = 

9.91; Turkish: 85.94% correct; z = 7.19; p <0.0001.) There were 

25 errors altogether which are broken down in Table 5.14. 

Sams last Hois. la&L 

same wrong row same wrong row 

Turkish 7 2 4 5 
English 5 0 0 2 

number of errors 

Table 5.14. Distribution of errors on Question 1. 

Question 3 involved an empty garage as a distractor in two 

equal rows of garages. The length and fullness cues both favoured 

a correct answer. Four types of errors can be distinguished here: 

saying that the rows of cars are the same when the garages are 

on; saying same when the garages are off; selecting the row with 

the empty garage as having more cars; and selecting the wrong row 
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when the garages are off. Performance was again significantly 

better than would be expected by chance in both groups on binomi-

al approximations (English: 93.75% correct; z = 8.75; Turkish: 

77.34% correct; z = 5.47; p <0.0001). 

There were 37 
9 

errors altogether. broken down in Table 5.15. 

same last 

Same Same Empty Wrong Same Same Empty Wrong 
+9 -g g row -g +g -g g row -g 

Turkish 3 14 2 0 2 3 3 2 

English 2 3 0 0 0 0 2 1 

number of errors 

Table 5.15. Distribution of errors on Question 3. 

The empty garage did not draw many errors, although it did 

attract notice and several subjects commented on it. The equality 

of the rows of garages did not seem to be used as the criterion 

for judgment by many subjects (only seven subjects said same when 

the garages were on), and the large proportion of errors due to 

inappropriate use of same is probably due to perseveration; 73% 

of all errors were of this kind, but only 13% occurred in the 

more last condition, if the equality of garages was being consid-

ered, the distribution should also have been equal between the 

two conditions, and should not have occurred when no garages were 

present. There were significantly more errors due to same in the 

same last condition (22 out of 27, binomial approximation: z = 

3.27; p < 0.001). Question 4 also had an empty garage as a 

distractor, and here the cues were in conflict: length favouring 

a correct answer, and fullness an incorrect answer. Performance 

of both groups was high and significantly better than chance 

(English: 94.53% correct; z = 8.91; Turkish: 79.69% correct; z = 

5.94; p <0.0001). Again four error types were possible and the 

breakdown of the 33 errors is shown in Table 5.16. 

135 



aams. last More last 

same same full wrong same same full wrong 
+g -g row row -g +9 -g row row -g 

Turkish 4 5 4 2 2 3 3 3 

English 0 1 2 0 0 0 3 1 

number of errors 

Table 5.16. Distribution of errors on Question 4, 

Only 12 subjects chose the "full" row as having more than 

the other one, and only one made it clear that she was choosing 

the "full" row as having more: "because one is allgone". One 

subject made an inaudible comment about the empty garage and then 

chose the "full" row, and one eventually answered correctly but 

gave the following reasoning along the way: "if you move one car 

down here [pointing to the empty garage], then it's more. This 

one have nothing in it. If there's something in it, then that's 

more,". 

Question 5 had an "extra" car as a distractor, that is, one 

car did not have a garage. The length and fullness cues were 

congruent here. The question was answered correctly 87.5% of the 

time (English: 91.41% correct; z = 8.28; Turkish: 83.59% correct; 

z = 6.61; p <0.0001). There were 36 errors, of four types, 

broken down in Table 5.17. 
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Same last More last 

Same Same Extra Wrong Same Same Extra Wrong 
+9 -9 car row -g +9 -9 car row -g 

Turkish 3 7 1 2 0 2 2 4 

English 2 3 0 0 0 1 3 2 

number of errors 

Table 5.17. Distribution of errors on Question 5. 

Half of all errors were due to inappropriate use of same, 

and 83% of these occurred in the same last condition (z = 2.83 

binomial approximation, p <0.003), suggesting a strong recency 

effect. Only six subjects opted for the extra car as the more 

row. 

Question 6 also had an "extra" car which protruded beyond 

the rows of garages, which were equal. The length cues from the 

garages would favour the same response, while those from the cars 

would favour the correct response. The question was answered 

correctly 76.5% of the time, somewhat lower than the rest of the 

more questions. However, performance was still significantly 

better than chance on binomial approximations (English: 82.03% 

correct; z = 6.41; Turkish: 71.09% correct; z = 4.22; p <0.0001). 

There were 61 errors altogether, of four types, and these are 

shown in Table 5.18. 

The "full" row was selected 20 times altogether, contribut-

ing 33% of the errors, but less than eight percent of the res-

ponses overall. Thirty-six errors were due to same, making 59% of 

all errors, and 14% of all responses. These were not significant-

ly different from what would have been expected by chance, 

however. 
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same iaal more laist 

same same full wrong same same full wrong 
+ 9 - 9 row row -g + g - 9 row row -g 

Turkish 6 5 7 1 6 4 6 3 

English 10 3 2 0 2 0 5 1 

number of errors 

Table 5.18, Distribution of errors on Question 6. 

There is an interesting difference between the English and 

the Turkish groups. In the latter, the errors are fairly evenly 

distributed across conditions, whereas in the English group, 

there are almost twice as many errors in the same last as in the 

more last condition (15 : 8). Of the 15, 13 were due to same 

(87%) while of the eight, only two were due to same. It appears 

that the perseverative effect was particularly strong here. The 

Turkish data set was generally more "noisy" than the English, due 

to poorer concentration on the part of the Turkish subjects, so 

this difference between the groups may not be meaningful. 

5,5.3. Discussion 

Experiment III set out to examine the criteria used by 

subjects in making judgments about more. Previous studies had 

suggested that fullness would be particularly compelling, but 

this did not appear to be the case here. The most dominant effect 

was the perseverative use of the same response, especially in the 

cases where same was the last-mentioned option. This suggests 

that subjects are defeated by the length of the question and only 

pick up the most recent information. When this is same, it frequ-

ently leads to error because only two out of the seven questions 

actually require a same response. 

Some subjects, however, undoubtedly did know what same meant 

and misapplied it. Perhaps hearing the word sensitised them to 
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look for similarity rather than difference. Thus, some subjects 

selected colour as their criterion, some picked on a particular 

car which resembled another one, and still others looked at the 

garages, which were sometimes the same (e.g. Question 6). Others 

perhaps adopted subtler interpretations. It is the case, for 

example, that many of the same responses occurred in the absence 

of garages, and thus in the absence of distractors. These may 

have been simple perseverations, but some may have been more 

thought out. It is also true that each display without garages 

was preceded (except in the very first instance in half the 

subjects) by a display with garages. With the exception of the 

control conditions, these other arrays always contained an une-

qual number of cars and garages. When dars appeared by them-

selves, this discrepancy disappeared and so the arrays were, in a 

sense, the same in that they consisted of the same things, namely 

cars. 

Whatever the finer analysis of the tendency to respond same, 

the fact remains that there was a strong recency effect. It 

should then be reasonable to suppose that this is not restricted 

to one word, and that the same thing would happen in the case of 

more. Subjects would be prompted to respond more. Can one then 

conclude that they do not possess a full understanding of more 

and are acting out of a simple perseverative tendency? This also 

implies that the correct responses on more are false positives 

caused by a facilitating context. If the question had stopped 

there, this might have been a viable explanation. However, sub-

jects were then required to show which one had more cars, and 

they were able to do this with a high rate of success (80 - 90%) 

in spite of attempts to sidetrack them with irrelevant distract-

ors and cue conflicts. 

Emptiness and fullness did not have a very strong effect on 

the correctness of the judgments made, but they did elicit a 

large number of comments about cars "being out", "needing a 

garage", "not having a place to go", or about empty garages 
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needing cars to fill them up. So fullness was not irrelevant to 

these subjects; it simply did not exert anything like the force 

reported by Donaldson et al (1974), Here, 30% of all errors 

consisted in selecting the "full" row, but this was less than 12% 

of all responses. The strength of this effect is mainly due to 

the responses to Question 7, which proved to be a very interest-

ing array. Forty-five percent of all errors on this question were 

due to selecting the "full row". Selection of extra cars and 

empty garages were insignificant, although the "extra" errors 

account for 8% of all errors when Question 7 is included. 

5.5.4. Conclusions 

While subjects experience considerable difficulty with same, 

they also perseverate in responding same when this is the last 

key word they hear, A perseverative effect in selecting the 

response more when more is the last-mentioned option cannot be 

ruled out, but since subjects generally then go on to identify 

correctly the row with more cars, it seems that they do have a 

full understanding of the meaning of more, which is fairly re-

sistant to attempts to create illusions and distractions. The 

importance of fullness cannot, however, simply be dismissed. One 

third of all errors consisted of selecting the "full" row, so 

some aspect of this stimulus does seem to exert a strong pull. 

But given the responses of subjects in this experiment, it seems 

that fullness per se is not necessarily the criterion, A full row 

is also a row in which there is a complete set of cars and 

garages. Subjects' spontaneous remarks about cars needing garages 

and garages needing cars suggest that matching may be more impor-

tant than fullness. 

In order to investigate this possibility further, an experi-

ment was designed to test subjects' comprehension of more and of 

all. This is the subject of Chapter 7, 
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CHAPTER 6. WHAT'S ALL THIS ABOUT?: REVIEW OF 

STUDIES OF THE QUANTIFIER ALL 

6.1.1 Introduction 

This chapter presents a review of the experimental work on 

children's understanding of another kind of quantifier, all, and 

additional work on more, examining the explanations put forward 

for children's performance on tasks involving comprehension of 

these terms. The explanatory framework which emerges from this 

literature is based in script theory. The principal advantage of 

this system is its parsimony; it is not necessary to postulate 

separate sets of rules for children and for adults. This provides 

the background for the studies of all and more reported in 

chapters 7 and 8. 

6.1.2. Ths. problem af a l l 

If young children are shown an array of cars in garages on 

display shelves and asked whether all the cars are in the ga-

rages, their responses may vary according to whether there is a 

one-to-one correspondence between cars and garages, an empty 

garage or an extra car. For example, if there is an empty garage, 

children are likely to deny that all the cars are in, but if 

there is a car left over, they are likely to agree that all the 

cars are in the garages (Donaldson and McGarrigle, 1974; 

Donaldson and Lloyd, 1974; Freeman, Sinha and stedmon, 1981). 

Donaldson et al (1974) discuss this finding in terms of 
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shifting centrations and the dominance of situational features, 

in particular the role of garages as car-containers. Donaldson 

and Lloyd (1974) argue that the fullness of the garages is the 

critical factor, relating the effect to the child's understanding 

of the "natural" real-world relationship between cars and ga-

rages, They suggest that the word all is not understood in the 

full adult sense, and that the sentence is processed within a 

situational frame as if it referred to the fullness of the ga-

rages. In the same experiment, Donaldson and Lloyd showed that 

when there was only one possible interpretation, children gener-

ally responded correctly. 

Freeman, Sinha and Stedmon (1981) reconsidered these find-

ings and tried to tease out the various contributory factors. 

They produced similar results even where no "natural" relation-

ship existed between the two objects, or where the canonical 

relationship between them was violated, for example by having 

cars on top of garages. They discuss the effect in terms of the 

need to establish joint reference with the subject, and the rules 

of discourse which normally govern such interchanges. They also 

demonstrated that under certain conditions, adults responded in 

"childlike" ways. They propose, therefore, that the child may 

well possess the full "adult" meaning for all and process the 

sentence correctly, but the critical question becomes "which 

cars?", a question of reference. 

As Freeman et al. point out, the phrase "all the cars" is 

ambiguous, and it is the function of the establishment of joint 

reference to clarify the use of terms in an interchange. General-

ly, there are context clues available to disambiguate such 

phrases. 

There are three interpretations of the phrase "all the 

cars": a) all the cars in existence; b) all the cars in a 

specified set here and now; and c) all the cars that ought to be 

there, or all the cars needed for a particular task. In the case 
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of the findings reported in the literature, it appears that while 

the experimenter is concentrating on a set of type b), the 

subjects, drawing on context cues, interpret the task in terms 

of c). 

The experiments reported here were designed to see whether 

the same effects would be obtained with Turkish speaking sub-

jects. If, as seems reasonable on the basis of evidence from the 

studies outlined above, the all effect is due to a problem of 

establishing joint reference, Turkish children should be expected 

to respond in much the same way as their English speaking count-

erparts. This is because the critical factor inheres in the 

situation and not in the language. Similarly, if fullness of 

garages is a compelling context cue, Turkish children should make 

similar errors on questions of inclusion and relative number. 

6.2.1. Literature review; a l l and mois. 

In this section the major studies in the literature will be 

examined in turn, in some detail. 

Donaldson and McGarrigle (1974) looked at two quantifiers, 

all and more. Their findings related to more are relevant to the 

discussion of the effects of "fullness" of garages, and were 

covered in Chapter 5. The discussion in this chapter will centre 

on the the work with all, 

Donaldson and McGarrigle link their work to the Piagetian 

notions of conservation and decentration, and go on to discuss 

the importance of children's rules, as contrasted with adult 

rules, to semantic development. Before considering the rules 

postulated for children, the procedure used by Donaldson and 

McGarrigle merits examination. 

There were two rows of cars and garages, placed one above 
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the other on display shelves. Half the subjects saw cars without 

garages first, and half saw cars in garages first. Judgments on 

questions involving the words all and more were elicited and 

garages were then added to, or removed from, the array. The same 

questions were then posed again with the result, in some cases, 

that children changed their judgments, Donaldson and McGarrigle 

state that the presence or absence of garages caused their sub-

jects to adopt different criteria for their judgments according 

to the dictates of their own "local rules". However, the extra-

ordinary factor in this design is that in the all condition, 

subjects were asked , shelf by shelf, "Are all the cars on this 

shelf?". Since there are two shelves, the answer is obviously 

"no" throughout, but 17 of their 40 subjects said "yes" through-

out, and other subjects answered differentially according to 

whether there was (or had been) an empty garage or an extra car 

on the shelves. That is, each shelf was considered separately as 

a set of items. In the circumstances, this is perhaps not an 

unreasonable way to behave; the question is rather odd, and 

invites this "wrong" interpretation. Nevertheless, the phenomenon 

they uncovered through this procedure is interesting, and gave 

rise to most of the work reported here. 

6,2,2, Children's rules 

Children's rules, according to the Donaldson and McGarrigle 

(1974) article are of three kinds: lexical, syntactical, and 

"local", 

Lexical rules, related to the meanings of words, are not 

finely specified, Donaldson and McGarrigle state: 

"Rules of this kind place relatively few constraints on the 
interpretation which the utterance is to receive," (p 193) 

144 



of syntactic, or grammatical rules, Donaldson and McGarrigle 

say: 

"...they too impose relatively few constraints by comparison 
with the constraints imposed by syntax on an adult 
interpretation. Thus "All the Xs are in Y" can be treated as 
equivalent to "All the Ys have Xs in them"; that is, the 
question of which noun is quantified, a question that is 
clearly crucial for an adult interpretation, may be 
disregarded." (p 193). 

It is not entirely clear whether the authors are maintaining 

that adults actually behave in this way, but there is some evi-

dence that under certain circumstances, adults behave in the same 

way as children (Freeman, Sinha and Stedmon, 1981). One would not 

wish to claim on the basis of such performance that those adults 

were not in full control of the syntactic rules. The same argu-

ment may apply to the view of lexical rules, described above. 

The third type of rule postulated for children represents a 

real advance in thinking about language, and much work undertaken 

since Donaldson and her coworkers' series of studies was com-

pleted in the mid 1970s has served to support and refine the 

notion of "local rules". 

The local rules are not linguistic in a narrow sense but 

"interact with lexical and syntactical rules in ways that 
are critical for the interpretation of utterances. Their 
precise function is to determine those features of the 
referrent which will be selected as criteria for the 
assigning of truth values when the linguistic rules leave 
the matter vague." (p 192.). 

Donaldson and McGarrigle go on to describe these local rules 

in more detail, suggesting, for example, that they are hierarchi-

cally ordered with features like "fullness" taking precedence 

over length, length over density, and so on. These details are 

not necessarily correct, but they are testable, and in principle 

the postulation of such details is sensible and potentially very 

useful. Their next point, however is perhaps less valid. 
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The postulation of local rules is an alternative to suppos-

ing that for children the meaning of an utterance frequently 

changes. They fear the possible conclusion that children may 

possess a complex set of alternative meanings, inherent in the 

language itself, and say: 

"...we are still left with the task of explaining why one 
meaning tends to be systematically preferred in a particular 
instance. The alternative is to propose that "the meaning" 
is poorly differentiated, but that local rules render it 
precise within narrow local limits." (p 194). 

This view seems to rely on a conception of meaning as a 

fixed entity, which is not universally accepted. It also implies 

that all children's meanings are underdefined and vague, which 

now seems doubtful. There is perhaps no necessary contradiction 

between a complex set of meanings inhering in the language and 

the operation of local rules. 

Local rules are also considered to be: 

"contingent upon predispositions to structure or interpret 
the world in particular ways which are "natural" for human 
beings - or at least which are very common in our culture 
and which are powerfully present in early life," (p 194) 

This idea is developed further in the concept of "human sense" 

which Donaldson implicates in many of her arguments (e.g. 

Donaldson, 1978). 

Another way of looking at these natural human ways, or some 

kind of good Gestalt, is to take up the point made by Donaldson 

and McGarrigle about the role of culture. A promising approach 

incorporating cultural mechanisms is that of script theory, 

(Shank and Abelson, 1977) elaborated in developmental psychology 

by Nelson (1981). Scripts may hold the key to Donaldson and 

McGarrigle's questions about the determinant of the particular 

interpretation adopted in each situation. Nelson (1981) states: 
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"...shared scripts may become social customs or conventions. 
It is interesting that even our most private routines, such 
as dressing in the morning, are subject to established 
scripts common to a given culture." (p 111) 

Donaldson and McGarrigle's second point about early life 

experience is also addressed by Nelson (1981); 

"...there is considerable evidence that young children's 
scripts are initially acquired within contexts that are 
highly structured for them by adults" (p 106), 

and: 

"Recent research verifies that adults typically structure 
events in such a way that children learn their parts." (p 
107). 

The final point to be raised from the Donaldson and 

McGarrigle (1974) article is that of the crossover between child-

ren's and adults' rules which they describe as follows: 

"What appears to happen as children grow older is that the 
purely linguistic constraints on the interpretation of 
utterances become stronger and the local rules have a 
correspondingly reduced part to play," (p 194). 

While something like this almost certainly occurs, the mechanism 

is not clear when one presupposes a discontinuity between the 

rules of adults and of children. The crossover point between 

linguistic and local rules may not be as straightforward or as 

inevitable as this passage suggests. There is, for example, some 

evidence from adult studies (e.g. Freeman, Sinha and Stedmon, 

1981) that local rules, whatever they may be termed, continue to 

be very important throughout life. It is also possible that 

linguistic rules are important in children's interpretations too. 

The approach of script theory has the advantage here of consider-

ing children's and adults' approaches as a continuum. 
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6.2.3. ilm truth af statements 

The second major study to be examined is that of Donaldson 

and Lloyd (1974), in which quantifiers were again examined, but 

with a slightly different question in mind: can young children 

judge statements true or false? 

In their introduction, the authors raise two very important 

points. In saying that it is fundamental that a descriptive 

statement can be false, they note that this; 

"... is concomitant of two facts: that there are agreed or 
"correct" meanings, and that language is a system quite 
separate from what it signifies," (p 73) 

The procedure used in their experiment was very sophisti-

cated and effective, involving the use of a "talking" panda whose 

statements children were to judge true or false. The fact that 

the panda made the statements was important because it is more 

difficult for a child to contradict the statements of an adult. 

The elegance of the procedure is somewhat offset by the small 

sample size (14 children) and the fact that the children were 

experienced subjects. (However, the study was one of a series, so 

the benefits should be viewed on a wider scale). 

Since they were interested in discovering the system which 

determined the responses of their subjects, Donaldson and Lloyd 

based their analyses on patterns of responding rather than simple 

correct or incorrect scores, a method of qualitative analysis 

which has become traditional in much psycholinguistic work, and 

in the work on all in particular. Correct and incorrect responses 

can be quite uninformative without an analysis or interpretation 

of the process (Hoogenraad, Grieve, Baldwin and Campbell, 1978). 

Accordingly, Donaldson and Lloyd tried to work out the rules 

their subjects were using, and were able to distinguish two 

response patterns which accounted for 10 of the response types, 

with the remainder of the children responding affirmatively 
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throughout, or according to a more random strategy. In order to 

do this, Donaldson and Lloyd identified two "referent questions" 

for the statements of the panda which the children were to judge. 

For the statement "All the garages have cars in them", the refer-

ent question would be "Do all the garages have a car?", and for 

the statement "All the cars are in the garages", the question 

would be "Do all the cars have a garage?". The children might 

respond in terms of one of these, of both simultaneously, or 

switch from one to the other (random). Donaldson and Lloyd found 

that: 

"The most common response pattern could be generated by 
deciding that if all the garages are occupied, the sentence 
is true, irrespective of variations in syntactic form; and, 
similarly, if they are not occupied, it is false." (p 82). 

Donaldson and Lloyd suggest a theoretical account of the 

ways in which children relate linguistic utterances to their 

referents as a three stage process. First, the child observes the 

physical array which has properties which affect the way s/he 

looks, the details selected for attention, and so forth. Second, 

s/he hears and interprets the utterance, and finally relates the 

utterance to the physical array. At stage two, the authors pro-

pose that: 

"•••typically, the child's interpretation is less 
constrained than that of the adult by the syntactic 
structure of the utterance. He derives from the language a 
general notion of the kinds of relation that are referred to 
- but linguistic considerations alone leave open to him 
certain options which the adult analysis would disallow," (p 
82), 

Again, this may not be an entirely accurate description of adult 

behaviour although it probably reflects adult competence. The 

distinction between competence and performance is, of course, an 

important one in most areas of linguistics, and is crucial in 

understanding the child's development of language. 

149 



The distinction between what the experimenter asks and what 

the child answers is a useful one. Hoogenraad et al (1978) say: 

"It is often naively assumed that objects and events have an 
immanent interpretation - usually the interpretation that 
needs to be assumed for the purposes of the experiment!" (p 
173) 

In a paper on inclusion studies by McGarrigle, Grieve and 

Hughes (1978) the same point is raised, and the following quota-

tion seems particularly apt in the present context: 

"...if we wish to learn why the child arrives at the tasks 
he completes, such inquiry must consider not only the array 
and/or the form of the question the child is presented with, 
but how these interact with the child's assumptions, or 
interact with the child's presuppositions about the nature 
of the task to be completed." (p 548). 

These authors describe the task actually completed by the 

child as the "received task" and the task designed by the adult 

to be completed by the child as the "intended task". 

While Donaldson and Lloyd recognised the issue of ambiguity 

and of cue conflicts, noting that difficult questions are those 

where there is room for more than one interpretation and where 

contextual cues favour the "wrong" one, they do not elaborate the 

problem in terms of shared reference: 

"Much of the difficulty arises because the word all does not 
have precise quantifying force except with reference to a 
particular set of objects." (p 84) 

In concluding, they stress again the supposed shift from 

dominance of local to linguistic rules; 

"...at some time in development an important shift occurs 
which gives the linguistic element its ultimate determining 
force. This shift would have to be related to thewhole 
question of the growth of the ability to accept formal task 
constraints and allow them, rather than circumstantial 
constraints, to guide behaviour," (p 85), 
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Again this seems to be a description of ideal adult competence 

which may not always be reflected in performance, as the evidence 

from Freeman et al's (1981) adult subjects demonstrates. Never-

theless, the point about formal constraints is a valid one, 

strongly reminiscent of Piagetian interpretations. To anticipate, 

much of the argument to be put forward here rests on the fact 

that most discourse is grounded in informal situations where 

rules other than those of pure logic apply. This issue is taken 

up by Bock (1977), who distinguishes between pragmatic and logi-

cal presuppositions in discourse. Thus, to treat a piece of 

information as part of the shared knowledge pool available to two 

speakers, to presume understanding, is a pragmatic presupposi-

tion, Pragmatic presuppositions are conditions for appropriate-

ness of utterances in a given context, whereas logical presuppo-

sitions are conditions which must be met by a sentence to have 

truth value. Bock gives the following example: In the sentence 

"The one who ate the pie was Bertha", the logical presupposition 

is that it is true that the pie was eaten. The pragmatic presup-

position is that the hearer knows that the pie was eaten, but not 

by whom. 

6.2.4. From contextual features discourse 

Donaldson (1972) reports a series of experiments on quanti-

fiers, in which variables such as canonicality, single or multi-

ple containers, were manipulated. It was found that there was no 

difference in difficulty between conditions in which there were 

intrinsic relations between the sets of items (e.g. cars and 

garages). However, Donaldson found a qualitative difference bet-

ween responses to questions about cars and garages and questions 

about other sets of stimuli such as pans and lids. The children 

claimed that all the cars were in the garages when there was in 

fact an extra car, but denied that all the cars were in the 

garages when there was an empty garage. In other cases of mis-

match, however, children said that all the Xs were not in the Ys 
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regardless of whether there was one short or one extra. Donaldson 

argues that it is the fullness of the garages which is responsi-

ble for the effect, but this cannot account for the one anomalous 

case in her data. This was a stick onto which only four bricks 

could be slotted, when only three bricks were available, subjects 

said that all the bricks were on the stick. However, when five 

bricks were available, they disregarded the fifth brick (even if 

they had previously struggled, and failed, to get it onto the 

stick), and again said that all the bricks were on the stick. 

Donaldson correctly argues that the stick does not have an ob-

vious capacity for bricks which allows for the correct response 

to be given in the three-brick condition. However, she then 

considers that the children in the five-brick condition are 

interpreting the sentence differently, as something like "all of 

the stick has bricks on it". It is also possible that the child-

ren were simply attending to a different referent set of bricks, 

corresponding perhaps to "enough bricks to do the job" as per-

ceived by the child. This explanatory framework has the advantage 

of being able to account for the cars and garages effect as well 

as the stick and brick effect. 

As far as fullness of garages is concerned, Donaldson and 

McGarrigle (1974) are led to conclude that there is "something 

particularly fundamental and compelling about fullness" (p 186), 

This point was considered in Chapter 5 in the work on more, where 

it was found that while children certainly attended to the full-

ness or otherwise of the garages, it did not lead them astray 

very often in responding to the questions. 

In the final paper to be reviewed here. Freeman, Sinha and 

Stedmon (1981) open their discussion of the all phenomenon by 

recognising that it is difficult to specify the meaning of an 

utterance without going beyond traditional units of analysis like 

word and sentence to the consideration of context-dependent mean-

ing in supra-sentential units of discourse. They state: 
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"This necessarily involves taking into account not only the 
speaker's intention in selecting his words, but the range of 
expressive powers that those words might have for a listener 
under those particular circumstances." (p 52). 

In studying meaning, they argue, one must look at the set of 

possible interpretations and at the selection rules for discrimi-

nating among the set. They recognise that this is a social act 

with conventional rules and also that the task of specifying 

these rules is enormous. However, the main point that they empha-

sise is that what is important is the frame of reference for the 

utterance. The tool most appropriate for analysis in these terms 

is, they propose, discourse analysis. 

Freeman, Sinha and Stedmon looked at cars and garages and 

also at other types of stimuli to see whether containment or 

canonicality were the vital features. Their subjects produced 

incorrect judgments similar to those reported by Donaldson and 

co-workers (1972, 1974, 1974). However, they take a different 

view of the phenomenon: 

"We began the work reported here with an apparently clear 
case of children failing to grasp the meaning of simple 
utterances. We came to recognise that these unadult 
responses were quite rational from a discourse point of 
view." (p 52). 

Subjects in their experiments often gave incorrect answers 

to questions of whether all the cars were in the garages, and a 

further test with adults showed that they too made "mistakes" due 

to basing their judgments on different referent sets from the 

ones intended by the experimenter. 

They base their discussion of these findings in the notion 

in linguistics known as the "given - new" distinction. "Given" 

information is treated by the speaker as readily available to the 

listener on the basis of their shared knowledge about the con-

text, both linguistic and extralinguistic. "New" information is 

information which is possessed only by the speaker. To give a 
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simple illustration, in the sentence "The cat caught a mouse", 

the cat is "given" information, referring to a cat known to both 

speaker and listener. This sentence might be the answer to a 

question like "What did the cat catch?" where we know that the 

cat caught something but not what. The mouse is thus "new" in-

formation, provided by the speaker. By contrast, in the similar 

sentence "The mouse was caught by a cat", it is the mouse which 

is "given" and the cat which is "new". This might be the answer 

to a question like "What happened to the mouse?" or "What kind of 

animal caught the mouse?". The distinction is often marked in 

English by the differential use of the passive voice and of the 

article, definite for "given" information and indefinite for 

"new" information. 

Freeman, Sinha and Stedmon argue that what is "given" in 

this sense may be a very important organisational factor govern-

ing access to stored information, and may well serve as a source 

of strong expectancy cues. There is considerable evidence that 

this is so (e.g. Gowie and Powers, 1978). 

Freeman et al, then address the complex question of "topic", 

which they define abstractly as a frame of reference which is 

accessed by given information and which represents the set of 

propositions that enable a listener to integrate new information 

with the given information, "Topicalising" is thus a way of 

making new information more salient. In describing the relevance 

of this to the all phenomenon, these authors make a distinction 

between fixed and moveable objects in the experimental materials. 

They argue that to ask a question about the presence of "all the 

Xs" is to request the listener implicitly to check that no X is 

missing. Since the garages in these experiments are fixed, they 

form the natural set for checking whether any car is missing. The 

garages are thus the given aspect, and the cars are the new. 

Subjects are said to topicalise the garages, thus making the cars 

the central referent. 
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Freeman, Sinha and Stedmon analyse their own and Donaldson 

and Lloyd's (1974) results in terms of whether the garages, the 

cars, or both were topicalised. Random strategy and acquiescent 

responses were also included. It appeared that topicalising 

garages was the most common response pattern (46% of their own, 

and 36% of Donaldson and Lloyd's subjects). Not surprisingly, 

given the ages of the subjects, random strategies were the next 

biggest group (21% and 43% respectively). To put these into 

perspective, however, it is important to recall that the children 

were answering questions with a fair degree of ambiguity, and 

that if their responses were really random, one would not expect 

to see such high proportions in the specific strategy categories 

since subjects would tend to respond now in terms of one inter-

pretation, now in terms of another. 

This was not the case; subjects did respond in a systematic 

way, and it has been argued that several factors might contribute 

to the effect. In Freeman, Sinha and stedmon's terms, the garages 

are topicalised, and the received task is seen as one of checking 

to see whether any cars are missing against the contrast set for 

all. 

Freeman et al, consider that the selection rules for refer-

ence are subject to social control, and that in many instances 

this process is governed by scripts which embody the shared store 

of knowledge - the information available to speaker and listener 

alike. This store generates presuppositions and expectations 

permissible in the context. 

This aspect of comprehension is now also recognised by 

linguists. For example, Olson (1977) has this to say: 

"Comprehension may be represented by a set of procedures 
that involves selectively applying one's personal experience 
or knowledge of the world to the surface structure of 
sentences to yield a meaning." (p 272) 

This highlights the dynamic interactional nature of meaning. 
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Olson also considers that: 

"The ability to assign a meaning to the sentence per se, 
independent of its nonlinguistic interpretive context, is 
achieved only well into the school years." (p 275). 

It is also recognised that expectations play a strong and 

legitimate role in the interpretation of utterances in normal 

adult discourse, and that continued reliance on expectations is 

not necessarily due to an inability to process information which 

runs contrary to those expectations (Gowie and Powers, 1978), 

Legitimate expectations arise from context, which is an 

integral part of discourse. Context is, however, a rather ill-

defined term, and the following division into types by Frederik-

sen, Harris and Duran (1975) is useful in considering the multi-

ple factors which attend normal discourse: 

1. Conceptual context, relating to beliefs, knowledge, and pre-

suppositions. 

2. Extralinguistic context, relating to the specific setting (in 

these experiments, the physical arrays of objects and the social 

structure of the encounter). This can be further subdivided into 

perceptual and conceptual components. 

3. Linguistic context, relating to previous discourse. 

In the experiments discussed here, all three types of con-

text cues are operative. This is why the stress on the physical 

aspects of arrays implicated by several authors (e.g. Donaldson 

and co-workers, 1972, 1974) is insufficient to explain their 

results. 

6.3.1. questiQns a M hypotheses 

The results discussed so far were all obtained from English 
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speaking subjects, and yet the proposed explanations are at the 

general level of the universe of discourse. A major question is 

therefore whether the same effects would hold in another language 

population. 

The explanation proposed by Freeman et al (1981) is that 

subjects are responding in a rational way but one which depends 

for its logic on a different set of presuppositions from those of 

the experimenter. If this is the case, the effects should be 

replicable in other languages because the critical factors inhere 

in the context and not in the language, "All the cars" is ambi-

guous in any language because it can refer to any number of 

referent sets. The specific hypothesis generated here, then, is 

that Turkish speaking subjects will make similar errors to those 

of their English speaking counterparts in the literature. 

The hypothesis to be explored in the series of experiments 

which follow in the next chapters is that the referent set for 

all adopted by the subjects is that of an ideal set of things 

which can be represented as "all the Xs needed for the Ys", This 

representation allows subjects to overlook or discount.extra Xs 

on occasion by placing them conceptually in a different set, and 

to consider that all the Xs are not in the Ys if there is an 

empty Y, This type of interpretation is not as odd as it may seem 

at first, and Freeman et al. (1981) showed that adults may also 

respond in this way. 

In this explanatory framework, it may not always be neces-

sary to specify which noun or object is being topicalised by the 

subjects. All topicalisations are valid because the cars and the 

garages are both given information in the sense that they are 

both visibly present in their entirety as the available sets. The 

use of the definite article indicates this in the question "Are 

all the cars in the garages?". However, within the script view of 

asking a question about the presence of "all the Xs", where the 

question becomes a prompt to check for something missing, it is 
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possible that Freeman et al's distinction is valid as it is 

involved in the establishment of the criteria for the ideal set 

put forward here. 

The fundamental question is now one of establishing joint 

reference. It is interesting to note in passing that even where a 

"correct" response is given, there may still be a different 

underlying referent. Subjects may be attending to the intended 

set of "all the Xs here and now", or they may be responding in 

terms of an ideal set where there is a one-to-one match, or even 

of the universal all if the correct answer is a negative. 

Chapter 7 describes a series of experiments designed to 

examine these issues. 
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CHAPTER 7. EXPERIMENTAL WORK ON ALL AND MORE IN TURKISH 

7.1.1. Introduction 

The previous chapter outlined the major experimental studies 

in the published literature on children's comprehension of the 

term all. It was suggested that a possible explanation for the 

diverse findings reported in the literature might lie in the 

issue of joint topics of reference and the role of contextual 

cues in setting these referents. This chapter reports a series of 

three experiments which were designed to manipulate arrays of 

cars and garages so that certain contextual cues would be avail-

able to assist in setting a referent for the phrase "all the 

cars" in Turkish, The Turkish construction for this phrase is 

similar to the English. If subjects know the meaning of the word 

all (bfltfln) in Turkish, the phrase is still open to the same 

ambiguities that arise in English. If Turkish children respond in 

the same way as English children, the explanation is less likely 

to lie in considerations of meaning, and more likely to depend on 

contextual factors affecting joint attention. 

7,2.1, Experiment IZL ail a M more 

On the basis of the results reported in the literature, and 

the discussion of the various possible interpretations of the 

word all in this setting outlined in Chapter 6, it was expected 

that subjects would answer the question "Are all the cars in the 

garages" affirmatively if there were one-to-one correspondence 

between cars and garages or if there were an extra car, and 

negatively if there were an empty garage. This result would occur 
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if subjects were concentrating on an idealised set of "all the 

cars" interpretable as "all the cars we need for these garages". 

The experimental design also incorporated a question about 

which shelf had more or fewer cars, to look more closely at the 

effects of fullness of the garages on subjects' responses. This 

is an extension of the work reported in Chapter 5 which examined 

young children's comprehension of the terms same and more. It was 

found there that subjects had a fairly sound grasp of more, but 

the results may have been somewhat distorted by perseveration on 

same. The present experiment examines more without the influence 

of same. In Chapter 3, it was reported that Turkish children had 

no difficulty with less/fewer, responding to it correctly as 

frequently as they did to more. It is included here to see whet-

her the conflicting contextual cues would cause Turkish children 

to make errors in the new situation. 

7.2.2. Method 

Design 

Forty-eight Turkish speaking children (mean age 3:11) car-

ried out instructions to place all of a given number of cars into 

an arrangement of garages on shelves. There were five configura-

tions of garages, two producing an extra car, two an empty 

garage, and one an exact match. Subjects answered questions about 

all, more and fewer cars. 

Subjects 

The subjects were 24 male and 24 female Turkish children 

from two preschools in Ankara. The ages ranged from 3:5 to 4:6 

with a mean of 3:11. All subjects were monolingual speakers of 

their language. 

Apparatus a M materials 

Five white cardboard display shelf units each with two 
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shelves, approximately 11" wide, 8" tall, with a shelf width of 

4", were lined up at intervals of about 10" on a long low table 

or bench. Rows of varying numbers of cardboard garages, painted 

yellow with red roofs, were set upon the shelves. In front of 

each unit was a transparent polythene bag of small plastic cars. 

Each bag contained cars of one colour only, and each unit had a 

different colour of car. This was done because in Experiment III, 

colour had acted as a distractor to some subjects when the cars 

used were of various different colours. 

The arrays were as follows, and are illustrated in Figure 

7.1 below: 

1, Control. One row of five and one of four garages with a set of 

nine cars. This is the "complete" set where numerosity and length 

cues are congruent with the correct answers on more, fewer, and 

all. 

2, One row of five and one of four garages with ten green cars. 

The extra car is placed at the end of the longer row, Numerosity 

and length cues are congruent for judgments of relative number, 

but the extra car calls for a negative response to the all 

question, 

3, One row of five and one of four garages with ten black cars. 

The tenth black car was placed next to the last garage on the 

shorter row, making two rows of cars of equal length and number. 

The correct answer to the more/fewer questions is neither, and a 

negative response is required for all, 

4, One row of six and one of four garages with nine blue cars. 

The longer row has an empty garage at the end where it extends 

beyond the shorter row. Conflicting cues are provided here; 

length of row of garages favours correct responding on more and 

fewer but the empty garage acts as a distractor here. On all, the 

correct response is affirmative, but the empty garage is expected 

to distract subjects' attention, 

5, Two rows of five garages and nine yellow cars. The rows of 

garages are equal in length but one garage is empty. The correct 

answer for all is affirmative, but the empty garage is expected 
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to act as a distractor. Other cues are congruent for the 

more/fewer questions. 

In all arrays, the cars and garages were arranged in one-to-

one correspondence up to the point of inequality. 

Ixlxlxlxl 

|x|x|x|xlxl 
BED 
CXWTROL 

GREEN 
EXTRA CAR 

BLUE 
EMPTY GARAGE 

iXlxIxIxW 

ooEao 

BLACK 
EOJALITY 
(exba car) 

YELLOW 
aWTY GARAGE 

Figure 7.1. Arrays used in Experiment IV. 

Procedure 

The experimenter spent some time in the preschools interact-

ing with the children in their normal classroom activities before 

beginning the experimental trials so that she would be a familiar 

and acceptable person. 

Each child was tested separately in a quiet room in the 

school. The subjects were told that they were going to play a 

game with cars and garages, and the terms used were introduced by 

the experimenter as follows: 

Entering the room with the child, E pointed to the lay-out of 

shelves and sat down on the floor in front of them, inviting S to 
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do the same. "See, this is the car and garage game. These (touch-

ing) are the shelves, and these are the garages (pointing out 

both rows). And in these bags we have cars, of course (holding up 

a bag of cars). Now, your job is to put all these cars (indicat-

ing all of the arrays) into these garages. Ok? Let's start with 

the red ones. Put all the cars into the garages." The Turkish 

version is given at Appendix M. 

For each set in turn, Ss were instructed to put all the cars 

into the garages, and then asked whether all the cars were in. 

They were also asked which row had more and which fewer cars. The 

children were given an active role in placing the cars in the 

garages for several reasons. Some were practical considerations: 

it is easier to persuade a child to play and to continue to play 

a game in which s/he has a definite role. This also serves to 

hold the child's attention throughout the procedure. There were 

other considerations, however, which made it desirable to have 

the child as the active creator of the arrays to be judged. Some 

of these were noted in chapter 3 in the context of the design of 

the apple tree and cars and garages experiments, and again in 

Chapter 5; making a judgment about something that an adult has 

done can introduce undesirable sets of expectations, such as an 

assumption that things are as they should be, or that a change 

must be meaningful, Donaldson and Lloyd (1974) avoided these 

difficulties by having the child judge the statements of a talk-

ing panda who was just learning to talk (and was thus more likely 

to make mistakes), and in earlier work, Donaldson (1972) reported 

that the children had been active in setting up the arrays for 

judgment. This active manipulation of the objects can ensure that 

the subjects did not simply overlook, or fail to notice, extra 

items. It also provides scope for certain behavioural observa-

tions of the subjects as they carry out the tasks, what do they 

do with an extra car or an empty garage? 

The red set, the control, always came first. The order of 

the other four sets was randomised to produce 24 different orders 

of presentation. The order of questioning on more and fewer, and 
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the position of the longer row (upper or lower shelf) were count-

erbalanced and alternated for each subject. One girl and one boy 

were assigned randomly to each of the presentation orders. 

In the cases where the arrays had an extra car, Ss were 

instructed to put it in a specific place, and in the case of the 

blue set, if necessary, Ss were asked to begin with the row of 

four garages so that they would finally have an empty garage in 

the longer row. 

Responses were recorded on a precoded blank, and any sponta-

neous utterances were noted down by E. A transcript is at 

Appendix 0. The fact that E was busy writing made a plausible 

reason for her asking if all the cars were in the garages and so 

forth, since she could actually see for herself. 

The referent set for all was intended to be marked out by 

colour and by the fact that the cars were in separate bags clear-

ly associated with the shelf unit. The word all was evenly 

stressed throughout the procedure. 

7,2.3. R e s u l t s 

The results are tabulated in Appendix N and a summary of the 

means and standard deviations is given in Table 7,1 below. 

All More Less 

Mean 3.04 3.77 3.73 

s.d. 0.29 0.59 0.64 

Table 7.1, Summary of scores out of 5 on questions 
involving all, more and less 
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Ail 

Forty-one of the 48 subjects (85%) responded affirmatively 

throughout, saying yes, nodding assent or confirming "they are in 

the garages". This response led to correct answers on the control 

and the arrays with empty garages, but incorrect answers where 

there were extra cars. 

The seven subjects who responded differently were two girls 

(3:8 and 4:0) and five boys (3:8, 3:8, 4:1, 4:3 and 4:5). The 

younger girl and the oldest boy were better acquainted with E 

than any of the other subjects. 

One subject, the older girl, gave negative responses to 

every question after the control. She seemed to be fully preoccu-

pied with matching the number of cars to the number of garages. 

Three subjects gave two negative responses each. Two of them, the 

oldest boys, seemed to conform to the pattern reported in the 

literature and predicted here. The other one gave one "adult-

like" response, saying no where there was an extra car as well as 

one negative response where there was an empty garage. The re-

maining three gave only one negative each, showing some tendency 

to behave like the children in the literature, but being incon-

sistent. 

Yes throughout No - empty garage No - extra car 
(incorrect) (correct) 

41 7 2 

(number of subjects) 

Table 7.2. Responses to "are all the cars in the garages?" 
in Experiment IV. 
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More a M fewer 

Forty out of 48 subjects (83%) responded correctly to the 

more - fewer questions on all except configuration number 5, the 

black set. Other errors were rare, and all errors are summarised 

in Table 7.3 below. 

subjects 

39 

1 

Error type 

Error on black only 

Error on black and green only 

Error on black and blue only 5 

Error on black and yellow only 1 

Error on black and all others but red 1 

Error on green only (correct on black) 1 

n = 48 

Table 7.3. Errors on more - fewer questions 
in Experiment IV. 

The case of the black cars is interesting because neither 

row has more or fewer, so the question (which omitted the option 

same) was actually nonsensical. In spite of this, all subjects 

attempted to answer without hesitation, and 41 claimed that the 

row with an equal number of cars and garages (the complete or 

"full" row) had more while the row with four cars in garages and 

one outside had fewer cars. Four subjects gave the opposite 

pattern of responses. One claimed that the complete row had more 

cars but denied that the other row had fewer. One claimed that 

one row had both more and fewer cars, and one subject was cor-

rect. The distribution of responses was significantly different 

from what would have been expected if the subjects had been 

making random error choices (X^ = 26.1; 1 df; p <0.01). 
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