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CHAPTER FIVE 



INTRODUCTION 

As reviewed above (see section 1.4), a recent series of theoretical papers 

have presented an account of how children learn to name and how this 

might bring about particular types of categorisation (see Horne and Lowe, 

1996, 1997; Lowe and Horne, 1996; Horne and Lowe, in press). In the context 

of this work, the account suggests that when a child learns to name a food, 

he might well proceed to name other foods in a like manner - either owing 

to an observed physical similarity or a similarity of function among these 

items, or through directly being taught to categorise the items in this way 

by, for instance, a parent. Thus, this naming may proceed to allow the child 

to categorise a class of stimuli that then becomes functionally related to 

each other through the common name response. Thus one might expect 

that teaching a young child such a common name for a set of stimuli could 

not only faciliatate the appropriate learning of categorisation but might 

also be a potent means of transferring behaviour to new category members 

without the need of direct training. 

Such transfer may proceed on the basis of physical similarity: 

"In conformity with the bahavioral principle of stimulus generalization, 
once the name relation has been established with one exemplar of a class of 
objects it should extend to include other stimuli that physically resemble 
that exemplar" 
(Horne and Lowe, in press, p.16) 

or through learning from, for example, a caregiver: 

"Name relations may also be extended by means other than stimulus 
generalization, however. If caregivers apply the same name to a range of 
exemplars, some physically similar, others not, and the child echoes this 
common name in the presence of the different exemplars, all of them, no 
matter how disparate their appearance, amy come to be incorporated in the 
child's own common name relation. A name relation of this kind is a 
functional unit with extraordinary generative power" 
(Horne and Lowe, in press, p.16). 

What effects might such training ultimately have upon the child's 

behaviour? One clear prediction is that the child may, through such 

learning, establish stimulus classes: 

" ... our account predicts that under such conditions training a common 
vocal response, and hence common naming, for each of a range of items 
may be sufficient to establish stimulus classes or categories" 
(Horne and Lowe, in press, p.18) 
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and when such learning has occured, what effects may be seen when new 

exemplars are encountered: 

" ... a common name for physically different objects can provide a powerful 
means of establishing entirely new behavior towards both the stimuli that 
are already encompassed within that name relation, and any future 
exemplars that come to be brought within the same relation" 
(Home and Lowe, in press, p.21). 

Thus not only may a child learn to categorise stimuli within particular 

classes but novel stimuli may become members of such classes through an 

extension of this initial verbal learning. 

Horne and Lowe (in press) have tested this hypothesis in relation to two­

four-year-olds responding to abstract wooden shapes. Participating 

children were presented with three pairs of stimuli, one member of each 

pair was named "Zag" and the other "Vek". When the children exhibited 

reliable naming of the stimuli in each pair they were trained to emit a 

novel behaviour in response to one of the Zag stimuli and another response 

in response to one of the Vek stimuli. Upon testing, it was found that the 

children responded to the remaining two Zag stimuli with the novel 

response that had been trained to the first Zag stimulus, simlarly a novel 

response was emitted to the remaining two Vek stimuli consonant with that 

trained to the first Vek. This transfer of responding had never been 

directly trained and Horne and Lowe concluded that it emerged via the 

common naming of the featured stimuli. Thus, the hypothesised effect of 

common naming was observed with wooden blocks, but what of foods? 

Experiments Four, Five, Six and Seven tested the application of just such a 

procedure to the categorisation of novel foods, and the potential emergence 

of food choices, consumption, and preferences that not been directly 

trained was closely tracked. 

The central aim of these experiments was to devise a new procedure for 

investigating how naming and categorisation may influence children's 

reactions to foods, in particular how they expect novel foods to taste and 

whether they might choose to eat them. Children were presented with a 

number of food samples that were visually identical, except in their colour 

which differed from sample to sample. Without ever tasting the foods, the 

children were taught one common name for each of three of them ( e.g. 

Yaz) and another common name for each of another three (e.g Lud). 

Unknown to the children, one set of three all had the same palatable 
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flavour, and the other set of three the same unpalatable flavour (it should 

be noted that the common names used were counterbalanced over the 

different coloured sets of foods, also that each subject responded to each 

palatable food positively, and each unpalatable food negatively was initially 

assessed with each individual participant). Having learnt to name each food 

sample, identifiable by it's colour, the children were then asked to taste one 

Lud and one Yaz. The aim here was to establish a link between each name 

and palatability - with for example, the Yaz tasting "nice" and the Lud 

tasting "nasty" - allowing an investigation as to whether this name-taste 

relation would determine choices among the other samples that were 

named either Yaz or Lud. Subjects then proceeded to taste four other named 

samples - two from each named category. In the later experiments the 

number of trials linking name and taste was considerably extended. 

Subsequently, the strength of this name-taste relation was tested by 

exposing each participant to novel Yazs and Luds that were not in accord 

with the previously learned category name-taste relations in that they had 

neutral tastes. 

Four experiments are reported here, two in Chapter Five and two in Chapter 

Six. The initial study served as a pliot study to comprehensively test all main 

aspects of the procedure used to train the name-taste relations and explore 

their subsequent effects. Experiment Five, using a procedure featuring 

considerable refinements, explored the impact of such training and again 

dictated a number of significant procedural modifications. Finally, 

Experiment Six and Experiment Seven explored the impact of such training 

in young children of different ages. 
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The Overall Design 

All of the following experiments were conducted in five phases as follows: 

Familiarisation Phase 

The purpose of this phase was to allow the children to be introduced to the 

experimenter and to familiarise them with the research setting and the 

materials used in the preference testing. 

During this phase the experimenter initially spent one hour with all of the 

subjects concurrently. This initial session began with the children 

designing and colouring their own name badges and the session proceeded 

to a general discussion. In a subsequent session the experimenter saw the 

children individually in the research room - during this session the 

experimenter introduced the children to the faces response sheet which 

was subsequently used in the preference testing. 

Phase One 

Preference Testing 

Subjects rated their preferences of the positive, negative, and neutral 

flavoured food samples which were later used in the experiment in Phase 

Three and Phase Five. 

Phase Two 

Training and Testing of Colour-Name Relations 

Six food samples, each of a different colour, were presented to the subjects. 

Three of the samples were referred to with one common name (i.e. 'Yaz') 

and the other three samples were referred to with a different common 

name (i.e. 'Lud'). The subjects were taught to recognise each individual 

sample when referred to by name. The subjects were also taught to produce 

the name of each individual sample when requested. 

Phase Three 

Training and Testing Name-Taste Relations 

A positive flavour was added to each of the three members of one category 

(e.g. the Yazs) and a negative flavour was added to each of the three 

members of the other category (e.g. the Luds). 

Subjects tasted samples from each category and were asked about their 

preferences. Thus subjects learning of the relation between a particular 

name (e.g. Yaz) and a particular flavour (e.g. positive) was promoted. 
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Phase Four 

Training and Testing the Colour-Name Relations 

Six new food samples, each of a different colour, were presented to the 

subjects. Three of the samples were referred to with one common name (i.e. 

'Yaz') and the other three samples were referred to with a different 

common name (i.e. 'Lud'). The subjects were taught to recognise each 

individual sample when referred to by name. The subjects were also taught 

to produce the name of each individual sample when requested. 

Phase Five 

Testing Extension Of Naming 

A neutral flavour was added to each of the three members of one category 

(e.g. the Yazs) and each of the three members of the other category (e.g. 

the Luds) of stimuli introduced in Phase Four. 

Subjects could elect to taste samples from each category as they wished and 

were asked about their preferences. 
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EXPERIMENT FOUR 

The Effects of Common Naming 

on 

The Acceptability of, 

and Preferences for, 

Novel Foods 

in 

Four - Five Year Olds 

A Pilot Study 
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Method 

Subjects 
Five subjects completed this experiment. They were recruited from a 

Primary One school class at a local primary school. They were chosen from 

a large group of children whose parents had granted permission for them 

to participate having received a letter summarising the study. The children 

ranged in age from 4 years and 5 months to 5 years and 1 month at the time 

the experiment began. There were two boys and three girls. 

Table 4.1 

Experiment Four 

Age of Subjects 

---------------------------------------------------
Subject Age at Start 

---------------------------------------------------
HH 4 yrs 7 mths 

AN 5 yrs 1 mths 

JJ 4 yrs 5 mths 

SW 4 yrs 6 mths 

JH 4 yrs 7 mths 

---------------------------------------------------
Mean age of subjects at start = 4 yrs 8 mths 

------------------------------------------------- --

Setting and Apparatus 

The experiment was conducted in a quiet room adjacent to one of the 

classrooms in the school. The room was ordinarily used as a small library. 

The subject was seated across a table from the experimenter. All 

experimental sessions were video-recorded using a Panasonic M7 video 

recorder. 

Materials 

1. The Foods 
During all phases of the experiment the 'novel food' employed was Fromage 

Frais. 

Flavours 

A 'positive' flavour was produced by adding either (i) 150ml of icing sugar, 

(ii)lS0ml of maple syrup, or, (iii) 5ml of vanilla essence to 250g of Fromage 
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Frais. A 'negative' flavour was produced by adding either (i) 15ml salt, (ii) 

15ml vinegar, or (iii) 5ml of lime juice to 250g Fromage Frais. In this 

experiment, a 'neutral' flavour was produced by allowing the Fromage 

Frais to remain unaltered i.e. no 'positive' or 'negative' ingredients were 

added. 

Colours 

Twelve different colours of Fromage Frais were produced. To produce the 

colours, food colouring was added to 10ml portions of Fromage Frais in the 

following manner: 

White 

Blue 

Yellow 

Green 

Red 

Lilac 

Purple 

Orange 

Brown 

Turquoise 

Lime 

Dark orange 

2. Other items 

- no additional colour 

- 8 units blue 

- 12 units yellow 

- 25 units green 

- 15 units red 

- 8 blue + 20 red 

- 15 blue + 20 red 

- 15 red+ 10 yellow 

- 8 green + 8 yellow + 15 red + 2 blue 

- 18 blue+ 8 green 

- 8 green + 2 5 yellow 

- 35 red+ 10 yellow 

Plastic tubs of 12cm in diameter in which to present the foods. 

A blindfold for use in the preference testing. 

Response sheets upon which to record subjects responses. 

Experimental Design 

After an initial familiarisation phase the experiment proceeded in five 

phases as outlined below. 

Phase One 

Preference Testing 

During this phase subjects tasted positive, neutral, and negative food 

samples whilst blindfolded. Each food sample was tasted three times to assess 

response reliability. After tasting each food sample the blindfold was 

removed and the child indicated their preference for the taste by 

indicating a face on the response sheet (see below). 
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Phase Two 

Training and Testing Colour-Name Relations I 

During this phase subjects were trained to name six food stimuli (S1 - S6). 

All six stimuli were coloured differently. Three stimuli were referred to 

with the name "Yaz" and three were referred to with the name "Lud". 

Phase Three 

Training and Testing Name-Taste Relations 

During this phase subjects tasted the food stimuli. Positive flavours (sugar, 

maple syrup, or vanilla essence) were assigned to one named category and 

negative flavours (salt, vinegar, or lime juice) were assigned to the other 

named category. 

Phase Four 

Training and Testing Colour-Name Relations II 

Six new food stimuli were introduced (S7 - S12). During this phase subjects 

were trained to name these stimuli. All six stimuli were coloured 

differently. Three stimuli were referred to with the name "Yaz" and three 

were referred to with the name "Lud". 

Phase Five 

Testing Extension Of Naming to the Novel Foods 

The subjects were offered the opportunity to taste S7 - S12 and verbalise 

their preferences for the stimuli. None of these six stimuli had any 

additional 'positive' or 'negative' flavours. The extension of naming to the 

novel foods was assessed. 

PROCEDURE 

Familiarisation Phase 

In the second session in the Familiarisation Phase the experimenter 

introduced the faces response sheet to the subject - this is presented 

overleaf on page 320. The response sheet was placed on the table between 

experimenter and subject and the experimenter said 

"Look at this (the experimenter indicates the faces response 
sheet). This face looks sad because she/ he's just tasted 
something really horrible ( experimenter indicates frowning 
face); this one looks okay because she/ he's just tasted 
something that was okay (experimenter indicates neutral face); this 
one looks happy because she/ he's just tasted something really nice 
(experimenter indicates smiling face) . Next time I visit I'll 
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want you to taste some foods and point to this face if it's horrible 
(experimenter indicates frowning face), this face if it's nice 
(experimenter indicates smiling face), and this face if it's just okay 
(experimenter indicates neutral face)". 

The experimenter proceed to say (indicating the response sheet) 

"Which one should you point to if it tastes nice? 
Which one should you point to if it tastes horrible? 
Which one should you point to if it tastes OK?" 

Phase One 

Preference Testing 

The experimenter sat at a table, opposite the subject, and placed the Faces 

Response Sheet on the table facing the subject. The experimenter 

proceeded to repeat the instructions issued at the end of the second 

familiarisation session saying ... 

"Today we are going to play a new game. Look at this ( the 
experimenter indicates the faces response sheet). This face 
looks sad because she/ he's just tasted something really horrible 
(experimenter indicates frowning face); this one looks okay because 
she/ he's just tasted something that was okay (experimenter indicates 
neutral face); this one looks happy because she/ he's just tasted 
something really nice (experimenter indicates smiling face). I want 
you to taste some foods and point to this face if it's horrible 
(experimenter indicates frowning face), this face if it's nice 
(experimenter indicates smiling face), and this face if it's just okay 
(experimenter indicates neutral face). To show how good you are at 
tasting I'm going to blindfold you with these special goggles". 

When it was clear that the subject had understood the instructions the 

testing proceeded. The subject was blindfolded and presented with the first 

food sample (the first sample was always positively flavoured to prevent 

subject attrition). After each taste the blindfold was removed and the 

subject was requested to point to whichever face they felt best indicated 

their preference for the flavour. The subjects were encouraged to take a 

drink of water between trials to cleanse the palette before experiencing the 

next taste - thereby preventing contamination of the taste perception. All 

trials were randomised with the following constraints: (i) the first food 

stimulus presented in the experiment was always positively flavoured, (ii) 

each food stimulus was presented three times, (iii) no particular food 

stimulus appeared twice in succession. Throughout the preference testing 

the food samples were kept under the table so that the subject could not see 

the colour of the food at any time. If the preference testing of any 

particular subject extended over more than one session (which was almost 
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invariably the case for all subjects in the present experiment) the 

experimenter began each new session by placing the Faces Response Sheet 

on the table and saying ... 

"Do you remember these faces? 
Which one should you point to if you like the food? 
Which one should you point to if you don't like the food? 
Which one should you point to if it's just OK?" 

When it was clear that the subject had understood the instructions the 

testing proceeded as above. 

Phase Two 

Training and Testing Colour-Name Relations 

Six food stimuli were introduced to each subject. Each of the six stimuli was 

coloured differently. Subjects were trained to name three of the novel 

stimuli "Yaz" and the remaining three stimuli as "Lud" (the assigning of 

particular names to particular colours was counterbalanced across 

subjects). At this stage the stimuli were distinguishable by colour only 

(subjects had not tasted any of these novel foods) and subjects were 

required to learn this name-colour relation. This training proceeded in 

three stages. 

Stage One: Colour-Name Production Training 

The experimenter placed two foods, Ll (Lud 1) and Yl (Yaz 1), in clear 

round plastic bowls, on the table. The experimenter then said 

"I"ve got some special foods here and I want you to learn what they 
are called. When you can tell me their names I'll give you a star to 
show you how good you are". 

The experimenter then proceeded to model the correct response saying 

"This is called a 'Lud' (indicating Ll) and this one is called a 

'Yaz' (indicating Yl)". 

The experimenter then pointed to one of this first pair and said 

"What's this one called?" 

If the subject responded correctly the experimenter said 
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"Clever girl/boy, yes that's right it's a 'Lud/Yaz' ". 

If the subject responded incorrectly the experimenter said 

"This is a 'Lud/Yaz' - Can you say 'Lud/Yaz'?" 

There were four trial types; 

(i)Yaz presented on the left; Lud presented on the right - Yaz indicated; 

(ii) Yaz presented on the left; Lud presented on the right - Lud indicated; 

(iii) Lud presented on the left; Yaz presented on the right - Yaz indicated; 

(iv) Lud presented on the left; Yaz presented on the right - Lud indicated. 

Trials continued on a daily basis in randomised blocks of eight with the 

following constraints: 

1. Each trial type occurred twice in each block of eight 

2. The same trial type never occurred twice in succession. 

When the subject consistently named each food in pair one correctly on 

seven out of eight successive trials, the second pair of food stimuli was 

introduced and, when the criterion level was reached with pair two (again 

seven out of eight consecutive correct responses), the process was repeated 

with pair three. Thus a subject could attain criterion performance in three 

trial blocks. Upon attaining criterion performance the stimuli were 

presented in random pairs for at least one block to test that each stimulus 

was reliably identified outside of the context of the original stimulus 

presentation pair. 

Stage Two: Comprehension Training/ Testing 

The experimenter placed two foods, Ll (Lud 1) and Yl (Yaz 1), in 

clear round plastic bowls, on the table. The experimenter then said 

"Can you give me the Lud/ Yaz?" 

If the subject responded correctly the experimenter said 

"Clever girl/boy" 

If the subject responded incorrectly the experimenter said 

"This is a 'Lud/Yaz' - Can you give me the 'Lud/ Yaz'?" 
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The four trial types (as above) were presented with the same constraints 

until the sul;>ject <;;onsistently named each food in pair one corre<;;tly on 

seven out of eight successive trials, the second pair of food stimuli was 

introduced and, when the criterion level was reached with pair two (again 

seven out of eight consecutive correct responses), the process was repeated 

with pair three. After these three pairs were taught, the stimulus pairs 

were mixed so that all the Lud stimuli appeared with all the Yaz stimuli -

each Lud appeared with each Yaz for at least one block of trials and blocks 

were repeated until criterion performance was attained (again seven out of 

eight correct responses) . 

Stage Three: Family Category Test 

This stage occurred in two sub-stages. 

(i) Naming 

All six stimuli were placed on the table simultaneously. 

Each stimulus was indicated in turn by the experimenter and the subject 

was required to produce the appropriate name for it. 

The foods were randomly mixed between trials to ensure that the subjects 

were naming the foods by their colour and not being cued by the position 

of the foods. If a subject failed to perform this task adequately two stimuli 

were removed (one Lud and one Yaz) and the subject continued to perform 

the task until criterion performance was attained with four stimuli at 

which tim@ th@ remaining two stimuli were re-introduced and the task 

continued until the subject attained criterion performance with all six 

stimuli simultaneously present. 

(ii) Grouping 

The subjects were asked to place all of the Luds or the Yazs to one side 

in a group. This substage ended when the subject attained criterion 

performance. 

Phase Three 

Training and Testing Name-Taste Relations 

The subjects stimuli foods were flavoured in accordance with their 

individual taste preferences as recorded in the taste preference test i.e. if 

subjects indicated a positive face in response to tasting sugar, syrup and 

vanilla then these were used to flavour the positive stimuli; conversely, 

when subjects indicated a negative response to particular tastes e.g. salt 

that taste would be used to flavour the 'negative' stimuli. The experimenter 

then requested the subject to name all six stimuli to demonstrate adequate 

naming performance before proceeding. 
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The experimenter then presented 11 and Yl on the table and said 

" Do you like this?" (indicating each one of the pair in turn), 

The experimenter then asked the subject 

"Which one do you prefer?" (indicating the pair) 

The experimenter finally asked the subject 

"Would you like to eat one?" (indicating the pair) 

With this first pair of stimuli (11 and Yl) the subject was encouraged to 

taste both foods and were prompted to do so if they appeared reluctant. 

Then the second pair of foods (12 and Y2) were placed on the table 

and the questions outlined above (questions 1 - 3) were posed. Finally the 

third stimulus pair were presented (13 and Y3) and the questions outlined 

above (questions 1 - 3) were again posed. When the second and third 

stimulus pairs were presented the subjects were not encouraged to taste 

them but were allowed to taste none/either/both foods from each stimulus 

pair if they elected to do so - thus we were able to assess the immediate 

effect of the first name-taste link on the remaining members of each 

named class. The subjects responses to the questions were recorded as well 

as their choice of foods to taste and their actual consumption patterns. 

Phase Four 
Training and Testing Colour-Name Relations II 

A second set of six novel stimuli were introduced. Subjects were trained to 

name three of the novel stimuli "Yaz" and the remaining three stimuli as 

"lud" (the assigning of particular names to particular colours was 

counterbalanced across subjects). At this stage the stimuli were 

distinguishable by colour only (subjects had not tasted any of these novel 

foods) and subjects were required to learn this name-colour relation 

through training in three stages - production training, comprehension 

training/ testing and family category testing as in Phase Two. 
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Phase Five 

Testing Extension of Naming to the Novel Foods 

The second set of stimulus foods did not have any positive or negative 

flavour added. The experimenter requested the subject to name all six 

stimuli to demonstrate adequate naming performance before proceeding. 

The experimenter then presented 14 and Y 4 on the table and said 

" Do you like this?11 (indicating each one of the pair in turn), 

The experimenter then asked the subject 

"Which one do you prefer?" (indicating the pair) 

The experimenter finally asked the subject 

"Would you like to eat one?" (indicating the pair) 

Throughout the extension test subjects were allowed to eat none, 

one,or both foods from each stimulus pair as they wished. They were not 

explicitly encouraged to eat any of the foods (thus we could see what they 

did or did not proceed to eat solely on the basis of the earlier training). 

Then the second pair of foods (LS and YS) were placed on the table 

and the questions outlined above (questions 1 - 3) were posed. Finally the 

third stimulus pair were presented (L6 and Y6) and the questions outlined 

above (questions 1 - 3) were again posed. The subjects responses to the 

questions were recorded as well as their choice of foods to taste and their 

actual consumption patterns. 
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Phase One: Preference Testing 

In this experiment, each subjects response to each food sample was coded 

either positive, neutral, or negative. When these results are combined they 

yield an overall positive, neutral, or negative rating for each flavoured 

food, and thus each named class of stimuli, for each subject. Please refer to 

Figures 4. la and 4.1 b overleaf for the graphical display of these results. 

HH 

HH responded most positively to sugar and maple syrup, each of which were 

regarded as positive on two out of three trials. HH least liked salt which was 

again regarded negatively on two out of three trials. His responses to the 

other flavours (as can be seen overleaf) were more variable. 

AN 

AN was reliable in responding negatively to salt and lime and reliable in 

responding positively to maple syrup and sugar. 

11 
11 was reliable in responding positively to sugar, maple syrup, and vanilla. 

He was most reliable in responding negatively to salt. 

SW 

SW was reliable in responding positively to maple syrup and sugar and 

reliably responded negatively to vinegar. 

1H 

1H's data was the least reliable. Although positive responding to maple 

syrup was reliable his negative responding was very variable. Given these 

results it was considered that perhaps 1H ought to be excluded from further 

participation but this was ultimately decided against as a comparison of his 

results and those of the more reliable responders was thought to be 

potentially valuable. 
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Figure 4.la 

Preference test response data for three subjects - HH, AN, and JJ. 
Note that the green shading indicates a positive response, the yellow 

shading indicates a neutral response, and the red shading indicates a 

negative response. The data plotted include all three preference trials for 

all particpants, featuring all six foods. The overall response to each food 

can be observed by noting the proportion of each colour featured in the 

histogram for each food. 
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HH 3 

2 

0 

AN 3 

2 

0 

JJ 3 

2 

Figure 4.1 a Preference Test Results 

Negative Category Positive Category 

Salt Vinegar Lime Vanilla Maple Sugar 
Syrup 

Salt Vinegar Lime Vanilla Maple Sugar 
Syrup 

Salt Vinegar Lime Vanilla Maple Sugar 
Syrup 

Key To 
Response Type 

■ Positive 

D Neutral 

■ Negative 
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Figure 4.lb 

Preference test response data for remaining two subjects - SW and JH. Note 

that the green shading indicates a positive response, the yellow shading 

indicates a neutral response, and the red shading indicates a negative 

response. The data plotted include all three preference trials for all 

particpants, featuring all six foods. The overall response to each food can be 

observed by noting the proportion of each colour featured in the histogram 

for each food. 
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SW 3 

2 

0 

JH 3 

2 

0 

Figure 4.1 b Preference Test Results 

Negative Category Positive Category 

Salt Vinegar Lime Vanilla Maple Sugar 
Syrup 

Salt Vinegar Lime Vanilla Maple Sugar 
Syrup 

Key To 
Response Type 

■ Positive 

D Neutral 

■ Negative 
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Phase Two: Training and Testing Colour-Name Relations 

These data are presented in Figures 4.2a and 4.2b. 

HH 

Production 

Stimulus Set One 

HH required six blocks of trials to attain criterion performance in the 

production training phase. Four blocks of trials were necessary to learn the 

name production of the first pair of stimuli (Ll and Yl). The next two pairs 

(L2 and Y2, L3 and Y3) were each acquired in the minimum possible of one 

block each. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, HH attained criterion performance in the production phase in the 

minimum possible number of trial blocks i.e. three. 

Comprehension 

Stimulus Set One 

HH required a total of sixteen trial blocks to attain criterion performance in 

comprehension. HH attained criterion performance with each of the three 

stimulus pairs (Ll and Yl, L2 and Y2, L3 and Y3) in the minimum possible of 

one trial block each. When the stimuli were then rearranged so that each 

Lud appeared with each Yaz the number of trial blocks required to attain 

criterion performance increased - a further thirteen blocks were required 

to complete this phase. 

Stimulus Set Two 

HH required the minimum possible number of trial blocks necessary to 

complete comprehension training with the second set of stimuli i.e. nine 

blocks. 
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Figure 4.2a 

Training and Testing Colour Name Relations 

Data are shown for three of the subjects - HH, AN and]]. 

Total number of trial blocks completed during the initial production phase 

(minimum blocks to criterion = 3), comprehension phase (minimum blocks 

to criterion = 9) and subsequent production phase (production phase 

including performance when four, or all six stimuli - three from each 

stimulus set - were simultaneously presented; the number of stimuli 

presented was adjusted depending upon the subjects performance - see text 

for detail) and in the grouping task in Phase Two (Stimulus Set One) and 

Phase Four (Stimulus Set Two). The data was calculated by totalling block 

numbers performed until criterion performance was observed (see text for 

detail). 
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Figure 4.2a: Training and Testing Colour-Name Relations 
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Figure 4.2b 

Training and Testing Colour-Name Relations 

Data are shown for the two remaining subjects, SW and JH. 
Total number of trial blocks completed during the initial production phase 

(minimum blocks to criterion = 3), comprehension phase (minimum blocks 

to criterion = 9) and subsequent production phase (production phase 

including performance when four, or all six stimuli - three from each 

stimulus set - were simultaneously presented; the number of stimuli 

presented was adjusted depending upon the subjects performance - see text 

for detail) and in the grouping task in Phase Two (Stimulus Set One) and 

Phase Four (Stimulus Set Two). The data was calculated by totalling block 

numbers performed until criterion performance was observed (see text for 

detail). 
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Figure 4.2b: Training and Testing Colour - Name Relatlons 
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Family Category Testing 

Stimulus Set One 

Naming 

Initially HH was presented with all six stimuli simultaneously. After six trial 

blocks it was evident that HH was having difficulty (at this stage his 

performance was unstable and oscillating at approximately 50% correct). 

Thus, two stimuli were removed (one Yaz and one Lud) and training 

continued with four stimuli. HH attained criterion performance with these 

four stimuli after sixty-six trial blocks. All six stimuli were then 

simultaneously presented and HH attained criterion performance with all 

six after fourteen trial blocks. 

Stimulus Set Two 

With the second set of six stimuli, when all six were presented 

simultaneously, HH attained criterion performance after eleven trial 

blocks. It was not necessary to revert to presenting four stimuli as HH's 

performance showed steady improvement from the beginning of this 

testing phase. 

Grouping 

Stimulus Set One 

HH attained criterion performance in the stimulus grouping task after four 

trial blocks. 

Stimulus Set Two 

With the second stimulus set HH attained criterion performance in the 

grouping task after three trial blocks. 

Total 

In phase two (with the first stimulus set) HH required a total of 112 trial 

blocks; in phase four (with the second stimulus set) he required a total of 26 

trial blocks yielding a grand total of 138. 

AN 
Production 

Stimulus Set One 

AN required four blocks of trials to attain criterion performance in the 

production training phase. Two blocks of trials were necessary to learn the 

name production of the first pair of stimuli (Ll and Yl). The next two pairs 

338 



(L2 and Y2, L3 and Y3) were each acquired in the minimum possible of one 

block each. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, AN attained criterion performance in the production phase in five 

trial blocks. 

Comprehension 

Stimulus Set One 
AN required a total of nine trial blocks to attain criterion performance in 

comprehension. AN attained criterion performance with each of the three 

stimulus pairs (Ll and Yl, L2 and Y2, L3 and Y3) and with every subsequent 

pairing of stimuli in the minimum possible of one trial block each. 

Stimulus Set Two 
AN required sixteen trial blocks to complete comprehension training with 

the second set of stimuli. 

Family Category Testing 

Naming 

Stimulus Set One 

With the first set of six stimuli, when all six were presented simultaneously, 

AN attained criterion performance after nine trial blocks. It was not 

necessary to revert to presenting four stimuli as ANs performance showed 

steady improvement from the beginning of this testing phase. 

Stimulus Set Two 

Initially AN was presented with all six stimuli simultaneously. After ten 

trial blocks it was evident that AN was having difficulty (at this stage his 

performance was unstable and oscillating at approximately 46% correct). 

Thus, two stimuli were removed (one Yaz and one Lud) and training 

continued with four stimuli. AN attained criterion performance with these 

four stimuli after twenty trial blocks. All six stimuli were then 

simultaneously presented and AN attained criterion performance with all 

six after twenty-six trial blocks. 

Grouping 

Stimulus Set One 

AN attained criterion performance in the stimulus grouping task after 

thirteen trial blocks. 
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Stimulus Set Two 

With the second stimulus set AN attained criterion performance in the 

grouping task after six trial blocks. 

Total 

In phase two AN required a total of 35 trial blocks; in phase four he 

required a total of 83 trial blocks yielding a grand total of 118. 

11 
Production 

Stimulus Set One 

JJ required eight blocks of trials to attain criterion performance in the 

production training phase. Six blocks of trials were necessary to learn the 

name production of the first pair of stimuli (Ll and Yl). The next two pairs 

(L2 and Y2, L3 and Y3) were each acquired in the minimum possible of one 

block each. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, JJ attained criterion performance in the production phase in the 

minimum possible number of trials blocks i.e. three. 

Comprehension 

Stimulus Set One 

JJ required a total of nineteen trial blocks to attain criterion performance 

in comprehension. lls performance varied unpredictably across the 

stimulus pairs ranging from passing the criterion with two pairs in the 

minimum of one block to requiring six blocks with other pairs. 

Stimulus Set Two 

JJ required eleven trial blocks to complete comprehension training with 

the second set of stimuli. 

Family Category Testing 

Stimulus Set One 

Naming 

Initially JJ was presented with all six stimuli simultaneously. After six trial 

blocks it was evident that JJ was having difficulty (at this stage his 

performance was unstable and oscillating at approximately 50% correct). 

Thus, two stimuli were removed (one Yaz and one Lud) and training 
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continued with four stimuli. JJ attained criterion performance with these 

four stimuli after thirty-five trial blocks. All six stimuli were then 

simultaneously presented and JJ attained criterion performance with all six 

after thirteen trial blocks. 

Stimulus Set Two 

With the second set of six stimuli, when all six were presented 

simultaneously, JJ attained criterion performance after eight trial blocks. 

It was not necessary to revert to presenting four stimuli as JJs performance 

showed steady improvement from the beginning of this testing phase. 

Grouping 

Stimulus Set One 

JJ attained criterion performance in the stimulus grouping task after six 

trial blocks. 

Stimulus Set Two 

With the second stimulus set JJ a ttained criterion performance in the 

grouping task after six trial blocks. 

Total 

In phase two JJ required a total of 87 trial blocks; in phase four he required 

a total of 28 trial blocks yielding a grand total of 115. 

SW 

Production 

Stimulus Set One 

SW required eight blocks of trials to attain criterion performance in the 

production training phase. Five blocks of trials were necessary to learn the 

name production of the first pair of stimuli (Ll and Yl). The next pair (L2 

and Y2) required two blocks, and the final pair (L3 and Y3) was acquired in 

the minimum possible of one block . 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, SW attained criterion performance in the production phase in four 

trial blocks. 
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Comprehension 

Stimulus Set One 

SW required a total of fifteen trial blocks to attain criterion performance in 

comprehension. SW's performance varied unpredictably across the 

stimulus pairs ranging from passing the criterion with three of the pairs 

in the minimum of one block to requiring three blocks with other pairs. 

Stimulus Set Two 

SW attained criterion performance with the second set of six stimuli in ten 

trial blocks. 

Family Category Testing 

Stimulus Set One 

Naming 

Initially SW was presented with all six stimuli simultaneously. After ten 

trial blocks it was evident that SW was having difficulty (at this stage his 

performance was unstable and oscillating at approximately 59% correct). 

Thus, two stimuli were removed ( one Yaz and one Lud) and training 

continued with four stimuli. SW attained criterion performance with these 

four stimuli after twenty trial blocks. All six stimuli were then 

simultaneously presented and SW attained criterion performance with all 

six after twenty trial blocks. 

Stimulus Set Two 

With the second set of six stimuli, when all six were presented 

simultaneously, SW attained criterion performance after eight trial blocks. 

It was not necessary to revert to presenting four stimuli as SW's 

performance showed steady improvement from the beginning of this 

testing phase. 

Grouping 

Stimulus Set One 

SW attained criterion performance in the stimulus grouping task after six 

trial blocks. 

Stimulus Set Two 

With the second stimulus set SW attained criterion performance in the 

grouping task after six trial blocks. 

Total 

In phase two SW required a total of 79 trial blocks; in phase four he 

required a total of 28 trial blocks yielding a grand total of 107. 
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JH 
Production 

Stimulus Set One 

JH required ten blocks of trials to attain criterion performance in the 

production training phase. Two blocks of trials were necessary to learn the 

name production of the first pair of stimuli (11 and Yl). The next pair (12 

and Y2) required seven trial blocks, and the remaining pair (13 and Y3) 

required one block. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, JH attained criterion performance in the production phase in the 

minimum possible number of trials blocks i.e. three. 

Comprehension 

Stimulus Set One 

JH required a total of fifteen trial blocks to attain criterion performance in 

comprehension. Performance varied over stimuli pairs ranging from the 

minimum of one block to a maximum of three blocks. 

Stimulus Set Two 

JH required the minimum possible number of trial blocks necessary to 

complete comprehension training with the second set of stimuli i.e. nine 

blocks. 

Family Category Testing 

Stimulus Set One 

Naming 

Initially JH was presented with all six stimuli simultaneously. After six trial 

blocks it was evident that JH was having difficulty (at this stage his 

performance was unstable and oscillating at approximately 60% correct). 

Thus, two stimuli were removed (one Yaz and one lud) and training 

continued with four stimuli. JH attained criterion performance with these 

four stimuli after fourteen trial blocks. All six stimuli were then 

simultaneously presented and JH attained criterion performance with all 

six after four trial blocks. 

Stimulus Set Two 

With the second set of six stimuli, when all six were presented 

simultaneously, JH appeared to experience some difficulty. Two stimuli 

were removed (one Yaz and one lud) and the training proceeded with four 

stimuli - JH attained criterion performance with four stimuli after six trial 

343 



blocks. With all six stimuli again presented simultaneously JH attained 

criterion performance after fifteen trial blocks. 

Grouping 

Stimulus Set One 

JH attained criterion performance in the stimulus grouping task after six 

trial blocks. 

Stimulus Set Two 

With the second stimulus set JH attained criterion performance in the 

grouping task after six trial blocks. 

Total 

In phase two JH required a total of 55 trial blocks; in phase four he required 

a total of 39 trial blocks yielding a grand total of 94. 

Phase Three: Training and Testing Name-Taste Relations 

This data is presented graphically in Figure 4.3. 

HH 
On the first trial, prior to any tasting, HH said he liked both stimuli (Ll and 

Yl) but proceeded to say that he preferred the Yaz. Thus, even before 

tasting HH expressed a preference for the Yaz stimuli. 

He chose to taste both the Lud and the Yaz. After tasting the Lud on this first 

trial he said "that one makes me sick". On the second trial he said he didn't 

like either of the stimuli but proceeded to state a preference for the Yaz and 

to taste it. He did not elect to taste the Lud saying "it gives me a headache". 

On the final trial he said he liked both stimuli but preferred the Yaz - he 

proceeded to taste both stimuli but, after tasting the Lud commented "that 

gave me a belly ache". Interestingly, he commented little about his 

experience of the positive tastes. 

AN 

On the first trial AN said he liked the Lud (Ll) and preferred it to the Yaz 

(Yl). He proceeded to taste both stimuli. On the second trial he said he liked 

neither food but proceeded to express a preference for the Yaz and to chose 

only the Yaz to taste. On the third trial he again said he liked neither food 

but chose both to taste. At the end of this trial he spontaneously said "the 

Yazs are the nicest". 
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Reading The Graphs From Phase Three & Phase Five 345 
In Experiment Four 

1 

II 

II 
,-
....J 

Like Prefer Choice Taste 

1 . Each frame represents a single trial, as numbered in sequence. 
2. The stimuli presented, and their taste properties, nice or nasty ( as 
defined by the individual subjects responding), are identified vertically 
within the beginning of each frame. Within each trial, presented 
sequentially on the horizontal axis, four separate response 
components are displayed as follows: (3) the stimulus presented 
above 'like' represents that indicated as being liked by the subject 
before tasting, ( 4) the stimulus presented above 'prefer' represents 
that indicated as being preferred by the subject before tasting, (5) 
the stimulus presented above 'choice' represents that that the 
subject elected to taste, and ( 6) the stimulus presented above 'taste' 
represents that/those actually tasted by the subject ( or refused, as 
indicated) - see text for detail. 



Figure 4.3 

Training Name-Taste Relations 

The graph shows the data for all five subjects - HH, AN, JJ, SW, and JH in 

each of the three trials completed to train name - taste relations. Each 

frame represents a single trial, as numbered in sequence. The stimuli 

presented, and their taste properties, nice or nasty (as defined by the 

individual subjects responding), are identified vertically within the 

beginning of each frame. Within each trial, presented sequentially on the 

horizontal axis, four separate response components are displayed as follows: 

(i) the stimulus presented above 'like' represents that indicated as being 

liked by the subject before tasting, (ii) the stimulus presented above 

'prefer' represents that indicated as being preferred by the subject before 

tasting, (iii) the stimulus presented above 'choice' represents that that the 

subject elected to taste, and (iv) the stimulus presented above 'taste' 

represents that/ those actually tasted by the subject (or refused, as 

indicated) - see text for detail. 
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Figure 4.3: Training Name-Taste Relations 
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JJ 
On the first trial, prior to tasting, JJ said she liked both stimuli and although 

she expressed a preference for the Yaz (Yl) she proceeded to taste both 

stimuli. On trial two and three she again expressed a liking for both stimuli, 

stated a preference for the Yaz, and proceed to taste both foods. 

Interestingly, a close inspection of the data reveals that after the first trial 

this subject always stated a preference for, and chose first to consume the 

stimulus that was in the position (i.e. left or right) that the positive 

stimulus had been in the preceding trial. Thus this subjects responding 

may have been contingency shaped (attempting to avoid the negatively 

flavoured foods dependent on stimulus position) rather than rule-governed 

- a factor which will be discussed later. 

SW 

SW was avoidant of tasting in this phase although she did proceed to taste 

the foods with prompting. In the first session in this phase when asked 

about her preference for the foods prior to tasting she said "not any kind" 

and sat well back in her chair and blocked her mouth. She proceeded to 

refuse to taste any foods saying "No, I don't want it .. .I'm not hungry". An 

explanation for such refusal may be found by referring back to her 

preference data where SW was the subject who most often rated the food 

presented then as being negative. In a second session she did comply with 

the procedure but without enthusiasm or comment. On the first trial, prior 

to tasting, SW said she liked the Lud (Ll) and proceeded to state a preference 

for it. She proceeded to taste both stimuli. On trial two she said she liked 

neither food, preferred the Yaz, but again proceeded to taste both stimuli. 

On the third trial she said she liked the Lud, stated a preference for it but 

again proceeded to taste both foods. 

JH 

On the first trial JH said she liked both stimuli but stated a preference for 

the Lud. She proceeded to taste both stimuli. On the second trial she said she 

liked the Lud, stated a preference for it, and proceeded to taste both stimuli. 

On the third trial she said she liked both stimuli, preferred the Yaz, but 

again tasted both stimuli. This undifferentiated response to the food tastes 

may show that this subject appears not to have learnt any real distinction 

between the two named categories. It will be recalled that this subject's 

preference data was the least reliable recorded in the study and it is 
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perhaps in this that we may find the best explanation of the 

undifferentiated responding. 

Phase Five: Testing Extension of Naming to the Novel Foods 

These data is presented graphically on pages 352 and 354. 

HH 
On the first trial HH said he liked neither stimulus (referring to the Lud he 

said "I hate that one") but preferred the Yaz and chose only the Yaz to taste. 

On the second trial he said he liked both stimuli when asked but proceeded 

to chose only the Yaz to taste. Subsequently he spontaneously said "I don't 

like that one" indicating the Lud and, conversely, "I like that one" while 

indicating the Yaz. On the final trial HH again said he liked both stimuli 

when asked but proceeded to taste the Yaz exclusively after which he said "I 

like that one my best". Again, he subsequently commented "I hate them 

ones, I've tried it before" while pointing toward the Lud. Thus is 

interesting in that he had not actually tasted that stimulus before but did, of 

course, taste Luds in Phase Three, thus he must have been using the name 

to govern his avoidance of taste at this point. Thus HH only consumed the 

stimuli in his 'positive' category (i.e. the Yazs) and it was clear from his 

spontaneous comments that he had come to divergent preferences for the 

two named stimulus sets. 

AN 
On the first trial AN said he liked both stimuli but preferred the Yaz, he 

proceeded, however, to taste both stimuli. On the second trial he said he 

liked both stimuli, preferred the Yaz, but proceeded to taste both stimuli. On 

the final trial AN again said he liked both stimuli, preferred the Yaz, but 

tasted both stimuli. Thus while there clearly seems to be an effect on verbal 

statements of preference this does not extend to differential consumption 

patterns for the named foods. 

11 
On the first trial JJ said she liked both stimuli, preferred the Yaz (Y4) but 

proceeded to chose both stimuli to taste. On trial two and three she said she 

liked both stimuli, preferred the Lud, but again proceeded to taste both 

stimuli. Thus JJs verbal statements of preference seemed to have shifted 

somewhat from those seen in Phase Three. Unfortunately, unlike HH and 
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AN, JJ made no spontaneous verbal comments while tasting in Phase Three 

or Five which makes it more difficult to assess the precise origin of control 

over her behaviour. 

SW 

In this phase, as in phase three, SW was extremely avoidant of interacting 

with the foods. In a second session, when asked her preference, she stated 

"Not any, not one". When questioned about her subsequent refusal to try 

the foods she replied "I don't like the taste of them". Given the subject's 

largely negative responding to the foods featured in the preference test 

(although she did like some of the foods - vinegar was reliably rated 

positively) she perhaps learned that she would dislike some, if not many, of 

the foods she would be presented with in the context of the experiment. In 

phase three this was confirmed as she overcame her reluctance and tasted 

the food presented then. Her avoidance of any taste experiences in phase 

five, despite the fact that the foods were entirely novel to her, may, 

perhaps, best be characterised as an overgeneralisation of her earlier 

taste-avoidant responding. 
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Figure 4.4 

Testing Extension of Naming - Summary Data 

The graph shows the total percentage correct data for all five subjects - HH, 

AN, ]], SW, and JH in each of the three trials completed to test extension of 

naming to the novel foods. Each test trial is numbered in sequence. Within 

each trial, presented sequentially on the horizontal axis, four seperate 

response components are summarised and displayed as follows: (i) the 

histogram presented above 'like' represents the percentage total of 

subjects who indicated liking the 'positive' stimulus in question, before 

tasting, (ii) the histogram presented above 'prefer' represents the 

percentage total of subjects who indicated preferring the 'positive' 

stimulus in question before tasting, (iii) the histogram presented above 

'choice' represents the percentage total of subjects who elected to taste 

only the 'positive' stimulus offered, and (iv) the histogram presented above 

'taste' represents the percentage total of subjects that actually tasted only 

the 'positive' stimulus offered - see text for detail. 
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Figure 4.5 

Testing Extension of Naming - Individual Data 

The graph shows the data for all five subjects - HH, AN, JJ, SW, and JH in 

each of the three trials completed to test extension of naming to the novel 

foods. Each frame represents a sinlge trial, as numbered in sequence. The 

stimuli presented, and their taste properties, nice or nasty (as defined by 

the individual subjects responding), are identified vertically within the 

beginning of each frame. Within each trial, presented sequentially on the 

horizontal axis, four seperate response components are displayed as follows: 

(i) the stimulus presented above 'like' represents that indicated as being 

liked by the subject before tasting, (ii) the stimulus presented above 

'prefer' represents that indicated as being preferred by the subject before 

tasting, (iii) the stimulus presented above 'choice' represents that that the 

subject elected to taste, and (iv) the stimulus presented above 'taste' 

represents thatthose actually tasted by the subject ( or refused, as indicated) 

- see text for detail. 
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Figure 4.5: Testing Extension of Naming 
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JH 
On the first trial she said she liked both stimuli, preferred the Yaz, and 

proceeded to taste both. On trial two she again said she liked both stimuli but 

stated a preference for the Lud. She proceeded to taste both stimuli. On the 

final trial she said she liked both stimuli, preferred the Yaz, but proceeded 

to taste both stimuli. This undifferentiated responding in relation to food 

tasting is perhaps most attributable to her extremely unreliable preference 

test data. 
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DISCUSSION 



The main objective of this initial pilot study was to explore the procedures 

used in the various phases of the experiment with a view to informing 

further investigation. Each phase of the experiment will now be briefly 

reviewed and the major methodological findings outlined. 

Phase One: Preference Testing 

The most obvious characteristic of the data gained in preference testing 

was the considerable variability both within and between subjects. Whilst 

some subjects appeared reliable in their responding to particular flavours 

(particularly in relation to salt and sugar) other subjects - most notably JH 

- were quite unreliable, sometimes responding differently each time a 

particular flavour was tasted. This variability may be due to a number of 

factors. Firstly, it is widely known (see, for example, Logue, 1991) that 

individuals vary in their sensitivity to detecting particular chemicals in 

foods ( e.g. PTC, Vanillin) - thus perhaps some of our subjects were simply 

less sensitive to the featured flavours than others. Secondly, the variability 

between subjects may be attributable to differences in innate or acquired 

preferences (as, for example, a result of historical exposure). Thirdly the 

flavours included may simply have been too weak in magnitude to evoke 

reliable divergent responses. Finally, we may have tested flavours in too 

narrow a range to evoke significant divergence in subjects responses. This 

led us to question the consequent effects in the remainder of the 

experiment and to ponder refinements in future investigations. 

The most likely consequent effect, for those subjects whose 

responses were of poor reliability, was in the name-taste training phase. 

Naturally if a subject's responses to the 'positive' and 'negative' flavours 

were unreliable then their learning of what the category name signified 

may well have been compromised in that both category names may have 

become predictive of variability rather than uniquely associated with 

positive or negative flavours. This may well account for poor extension 

effects and/ or 'broad' sampling of stimuli to learn which individual stimuli 

were positively flavoured and which negative. It will be recalled that the 

most 'extensive' extension was observed in the subject who also had the 

most reliable preference data. 

Phases Two and Four: Learning Colour-Name Relations 

A number of features in the data gained in phases two and four also 

prompted procedural refinements. 
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The sequence in which the colour-name training proceeded may not only 

have been difficult for subjects but may perhaps have influenced later 

effects. The subjects first learned to produce the names of the foods and 

their comprehension of such names was subsequently tested extensively. 

After the comprehension testing the subjects returned to production 

training and testing with more stimuli present (initially four and then all 

six) and finally underwent another phase of comprehension testing. Such a 

heavy emphasis on comprehension may have biased the subjects 

performance in that direction thus inhibiting their acquisition of name 

production. Ultimately less production may have inhibited potential 

extension effects - both as production fluency may have been inhibited and 

also perhaps because subjects were inadvertently made more reliant upon 

the experimenter producing the stimuli names for them (perhaps 

extension tests featuring more comprehension-based measures may also 

have produced more systematic results). A procedure which began with 

comprehension testing and then progressed with more emphasis on 

production training may produce more robust effects. 

A second major observation was that some subjects appeared to 

experience difficulty in discriminating the colours of different stimuli. One 

subject, for example, when clearly experiencing difficulty discriminating 

two stimuli reported "They're the same but different" in response to two 

green coloured stimuli. Due to the limitations imposed in using small 

amounts of food colouring some stimuli necessarily shared a colour albeit 

the colours did vary considerably in intensity. Thus a subject may have a 

light green coloured Yaz and a dark green coloured Lud - naturally a 

subject might differentiate these two if they were presented as a pair 

responding to the dimensional difference in colour ( the same coloured 

stimuli could not be placed in the same named categories as this may have 

biased category defining features along non-arbitrary, i.e. colour, 

features). This may have resulted not only in difficulty recognising the 

stimuli and thus naming them appropriately but may have further 

confounded effects due to second-order naming. It has been reported 

elsewhere (see, for example, Dugdale and Lowe, 1990) that subjects often use 

intraverbal strategies when regulating behaviour. Thus a subject in the 

current experiment may have referred to the different stimuli with covert 

colour names as well as the stimulus' assigned name. This could result in a 

subject saying, for example, "green-Lud-nice" and "green-Yaz-nasty" 

which is not only a more difficult thing to acquire and remember but also 
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more likely to ultimately lead to error in choosing stimuli to taste. This 

factor was taken into account in subsequent studies. 

In general, subjects completed the trials required to attain criterion 

performance more quickly in phase four (the one exception was the 

subject referred to above who experienced discrimination difficulty with 

the second set of stimuli). This finding, of theoretical interest, may be due 

to the subjects acquiring a learning strategy in phase two and 

subsequently applying it in phase four, or perhaps learning in phase four 

was hastened by the reinforcement history attached to performing the 

same task in phase two. A combination of these two factors may also have 

produced the final performance differences. 

Phases Three and Five: Name-Taste Relation Learning and Testing Extension 

of Naming to the Novel Foods 

The most intriguing observation in phases three and five was that the 

subject who showed the greatest degree of extension was the subject who 

spontaneously verbalised the most throughout the study (although it will 

be remembered that he also had the most reliable preference test data). This 

again highlights the potential effect of a greater emphasis on the subject's 

verbal production during the procedure - this was noted for future 

investigations. A second observation was that the subjects were given little 

opportunity to express their preferences for the stimuli as a group or to 

nominate which stimuli they might like other than the pair currently on 

the table. Again, this was amended in further studies. 

Conclusion 

In summary then, although this pilot experiment yielded very varied 

results albeit with some suggestive verbal effects it served it's purpose very 

well indeed in charting improvements for the investigations which 

followed. 
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EXPERIMENT FIVE 

The Effects of Common Naming 

on 

The Acceptability of, 

and Preferences for, 

Novel Foods 

in 

Four - Five Year Olds 
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Introduction 

As noted in the discussion after the pilot study there were many procedural 

issues which suggested that a design incorporating appropriate 

refinements might yield more systematic effects. The refinements 

introduced in the following experiment are briefly outlined below. 

Preference Testing 

The preference testing procedure was changed in four major ways. Rather 

than using the array of six flavours used in the pilot study we chose the two 

flavours which appeared most reliably related to positive and negative 

responses (sugar and salt respectively) and placed each of these flavours 

into all food samples of a particular named class - thus, for example, all 

three Yazs tasted in phase three now contained sugar and all three Luds 

contained salt (for some subjects this was reversed to counterbalance any 

name-specific effects). Secondly, the number of trials in the preference 

testing procedure was increased. Each subject was now repeatedly tested 

until they showed a reliable response to the 'positively' and 'negatively' 

flavoured foods. Across these trials the concentrations of sugar and salt 

were gradually increased for each individual subject until a reasonable 

level of reliability was attained. The flavour concentrations subsequently 

used in phase three were the final concentrations employed in the 

preference testing. Thirdly, having established reliable differences in 

response to the positive and negative flavours the subjects responses to the 

unflavoured food was assessed to ensure it fell between these two 

categories. Having observed that vanilla essence seemed to evoke 'neutral' 

responses in the previous experiment a few drops of vanilla essence or lime 

juice was ultimately added to one set of foods in the extension test while the 

other remained unflavoured - thus there were two 'neutral' tastes in phase 

five. Lastly, subjects who did not attain reasonable levels of reliability were 

discarded from further participation. 

Training and Testing Colour-Name Relations 

The training and testing of colour-name relations was changed - the 

procedure now began with comprehension and progressed to production 

training. The criterion for adequate performance in the production stage 

was also increased. Criteria for each of these components (comprehension 

and production) were now the reverse of those used in Phase Three in 

Experiment Four i.e. comprehension training now comprised a minimum of 
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three blocks and production now comprised a minimum of nine blocks -

thus the emphasis was shifted to verbal production responding. 

A second major refinement was in the food colouring - all food 

colours were intensified (additional colouring was added to the level used in 

each sample in the pilot study) in the hope of enhancing the 

discriminability of the stimuli. 

Training Name-Taste Relations and Testing Extension of Naming 

These phases were extensively revised in light of the results of Experiment 

Four. Additional instructions were added and the verbal content of the 

existing instructions was refined. Firstly, the subjects were required to 

name each stimulus at the beginning of each trial - thus the experimenter 

was sure that the stimuli had been correctly identified. Additionally, this 

increased the amount of verbal production on the subject's part which was 

noted to be a predictor of greater extension in the pilot experiment. 

Secondly, subjects were now asked which stimulus they liked the best 

rather than which one they preferred which may have been a more 

difficult word for our young subjects to understand. Thirdly, the subjects 

were asked would they like to try one rather than eat one - the latter word 

implied that the subject would have to consume all of the food sample which 

may have met with some reluctance as the subjects had already sampled 

some foods they did not like in the experiment. A fourth refinement was the 

addition of the instruction "Which others would you like to try?" - this 

allowed a rapid analysis of which other named stimulus class members were 

affected after each tasting i.e. within-class generalisation was assessed trial 

by trial. Finally, after tasting, the subjects were asked "Which one tastes 

the best?" This instruction was inserted with the aim of increasing the 

emphasis on the stimulus chosen. 

With these methodological refinements in place Experiment Five began. 

Method 

Subjects 

Three subjects completed this experiment. They were recruited from a 

Primary One school class at a local primary school. They were chosen from 

a large group of children whose parents had granted permission for them 

to participate having received a letter summarising the study. The children 
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ranged in age from S years 1 month to S years 3 months. There were two 

boys and one girl. 

Table 5.1 

Experiment Five 

Age of Subjects 

---------------------------------------------------
Subject Age at Start 

- --------------------------------------------------
GM 

JD 
TJ 

S yrs 1 mth 

S yrs 3 mths 

S yrs 2 mths 

------------------- --------------------------------
Mean age of subjects at start = 5 yrs 2 mths 

---------------------- ------- ----------------------

Setting and Apparatus 

The experiment was conducted in a quiet room adjacent to one of the 

classrooms in the school. The room was ordinarily used as a small library. 

The subject was seated across a table from the experimenter. All 

experimental sessions were video-recorded using a Panasonic M7 video 

recorder. 

Materials 

1. The Foods 
During all phases of the experiment the 'novel food' employed was Fromage 

Frais. 

Flavours 

150ml of icing sugar was added to 250mg of Fromage Frais to produce a 

'nice' flavour, 15ml salt was added to produce an unpleasant flavour, and 

5ml of vanilla essence or lime juice was added to produce a 'neutral' 

flavour. 

Colours 

Twelve different colours of Fromage Frais were produced. To produce the 

colours food colouring was added to 10ml portions of Fromage Frais in the 

following manner: 

White 

Blue 

Yellow 

Green 

- no additional colour 

- 10 units blue 

- 1 S units yellow 

- 3 0 uni ts green 

363 



Red 

Lilac 

Purple 

Orange 

Brown 

Turquoise 

Lime 

Dark orange 

2. Other items 

- 20 units red 

- 10 blue + 25 red 

- 20 blue + 30 red 

- 20 red+ 15 yellow 

- 10 green+ 10 yellow+ 25 red + 5 blue 

- 23 blue + 10 green 

- 10 green + 3 5 yellow 

- 45 red + 15 yellow 

Plastic tubs of 12cm in diameter in which to present the foods. 

A blindfold for use in the preference testing. 

Response sheets upon which to record subjects responses. 

Experimental Design 

After an initial familiarisation phase the experiment proceeded in five 

phases as outlined below. 

Phase One 

Preference Testing 

During this phase subjects tasted positive, neutral, and negative food 

samples whilst blindfolded. Each food sample was tasted at least three times 

to assess response reliability. After tasting each food sample the blindfold 

was removed and the child indicated their preference for the taste by 

indicating a face on the response sheet (see below). Any subject who did 

not attain reasonable reliability in their responses in this phase were 

removed from further participation. 

Phase Two 

Training and Testing Colour-Name Relations I 

During this phase subjects were trained to name six food stimuli (Sl - S6). 

All six stimuli were coloured differently. Three stimuli were referred to 

with the name "Yaz" and three were referred to with the name "Lud". 

Phase Three 

Training and Testing Name-Taste Relations 

During this phase subjects tasted the food stimuli. A 'positive' (i.e. a flavour 

which elicited a positive response) flavour (sugar) was assigned to one 

named category and a 'negative' (i.e. a flavour which elicited a negative 

response) flavour (salt) was assigned to the other named category. 
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Phase Four 

Training and Testing Colour-Name Relations II 

Six new food stimuli were introduced (S7 - S12). During this phase subjects 

were trained to name these stimuli. All six stimuli were coloured 

differently. Three stimuli were referred to with the name "Yaz" and three 

were referred to with the name "Lud". 

Phase Five 

Testing Extension of Naming to the Novel Foods 

The subjects were offered the opportunity to taste S7 - S12 and verbalise 

their preferences for the stimuli. These six stimuli all tasted 'neutral'. The 

extension of naming to the novel foods was assessed. 

PROCEDURE 

Familiarisation Phase 

This was conducted in an identical manner to the familiarisation phase 

described in Experiment Four above. 

Phase One 

Preference Testing 

The experimenter sat at a table opposite the subject and placed the Faces 

Response Sheet on the table facing the subject. The experimenter 

proceeded to repeat the instructions issued at the end of the second 

familiarisation session saying ... 

"Today we are going to play a new game. Look at this ( the 
experimenter indicates the faces response sheet). This face 
looks sad because she/ he's just tasted something really horrible 
(experimenter indicates frowning face); this one looks okay because 
she/ he's just tasted something that was okay (experimenter indicates 
neutral face); this one looks happy because she/ he's just tasted 
something really nice (experimenter indicates smiling face). I want 
you to taste some foods and point to this face if it's horrible 
(experimenter indicates frowning face), this face if it's nice 
(experimenter indicates smiling face), and this face if it's just okay 
(experimenter indicates neutral face). To show how good you are at 
tasting I'm going to blindfold you with these special goggles". 

When it was clear that the subject had understood the instructions the 

testing proceeded. The subject was blindfolded and presented with the first 

food sample (the first sample was always positively flavoured to prevent 

subject attrition). After each taste the blindfold was removed and the 

subject was requested to point to whichever face they felt best indicated 
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their preference for the flavour. The subjects were encouraged to take a 

drink of water between trials to cleanse the palette before experiencing the 

next taste thereby preventing contamination of the taste perception. All 

trials were randomised with the following constraints: (i) the first food 

stimulus presented in the experiment was always positively flavoured, (ii) 

each food stimulus was presented at least three times, (iii) no particular 

food stimulus appeared twice in succession, (iv) trials proceeded until the 

reliability of the subject's response was satisfactory ( operationally defined 

as a consistent 2/ 3 responses had to be identical to the sample - more 

stringent crtieria excluded too many potential subjects). Throughout the 

preference testing the food samples were kept under the table so that the 

subject could not see the colour of the food at any time. If the preference 

testing of any particular subject extended over more than one session 

(which was almost invariably the case for all subjects in the present 

experiment) the experimenter began each new session by placing the 

Faces response Sheet on the table and saying ... 

"Do you remember these faces? 
Which one should you point to if you like the food? 
Which one should you point to if you don't like the food? 
Which one should you point to if it's just OK?" 

When it was clear that the subject had understood the instructions the 

testing proceeded as above. Preference testing continued until reliable and 

stable divergence emerged with subjects showing differential responses to 

the positive, negative, and neutral stimuli. 

Phase Two 

Training and Testing Colour-Name Relations 

Six food stimuli were introduced to each subject. Each of the six stimuli was 

coloured differently. Subjects were trained to name three of the novel 

stimuli 'Yaz' and the remaining three stimuli 'Lud' (the assigning of 

particular names to particular colours was counterbalanced across 

subjects). At this stage the stimuli were discriminable by colour only 

(subjects had not tasted any of these novel foods) and subjects were 

required to learn this name-colour relation. This training proceeded in 

three stages. 

Stage One: Colour-Name Comprehension Training and Testing 

The experimenter placed two foods, Ll (Lud 1) and Yl (Yaz 1), in clear 

round plastic bowls, on the table. The experimenter then said 
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"I've got some special foods here and I want you to learn what they 
are called". 

The experimenter then proceeded to model the correct response saying 

"This is called a 'Lud' (indicating Ll) and this one is called a 
'Yaz' (indicating Yl)". 

The experimenter then said 

"Can you point to the Lud/ Yaz?" 

If the subject responded correctly the experimenter said 

"Clever girl/boy" 

If the subject responded incorrectly the experimenter said 

"This is a 'Lud/Yaz' - Can you give me the 'Lud/Yaz'?" 

The four trial types (as above in Experiment Four) were presented with the 

same constraints until the subject consistently named each food in pair one 

correctly on seven out of eight successive trials, the second pair of food 

stimuli was introduced and, when the criterion level was reached with pair 

two (again seven out of eight consecutive correct responses), the process 

was repeated with pair three. Thus a subject could attain criterion 

performance in a minimum of three trial blocks. When a subject did attain 

criterion performance - by responding correctly on seven out of eight 

trials for each stimulus pair - the stimuli were presented in random pairs 

for at least one trial block to test that each stimulus was reliably identified 

outside of the context of the original presentation pair. 

Stage Two: Colour-Name Production Training and Testing 

The experimenter placed two foods, Ll and Yl, in clear round plastic bowls, 

on the table. The experimenter then said 

"I want you to learn what these foods are called. When you 
can tell me their names I'll give you a star to show how good 
you are" 

The experimenter then pointed to one of this first pair and said 
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"Can you tell me what this is?" 

If the subject responded correctly the experimenter said 

"Clever girl/boy" 

If the subject responded incorrectly the experimenter said 

"This is a 'Lud/Yaz' - Can you say 'Lud/Yaz'?" 

The four trial types (as above) were presented with the same constraints 

until the subject consistently named each food in pair one correctly on 

seven out of eight successive trials, the second pair of food stimuli was 

introduced and, when the criterion level was reached with pair two (again 

seven out of eight consecutive correct responses), the process was repeated 

with pair three. After these three pairs were taught the stimulus pairs were 

mixed so that all Lud stimuli appeared with all Yaz stimuli - each Lud 

appeared with each Yaz for at least one block of trials and trials were 

repeated until criterion performance was attained. 

Stage Three: Family Category Test 

This stage occurred in two sub-stages. 

(i) Naming 

All six stimuli were placed on the table simultaneously. 

Each stimulus was indicated in turn by the experimenter and the subject 

was required to produce the appropriate name for it. 

The foods were randomly mixed between trials to ensure that the subjects 

were naming the foods by their colour and not being cued by the position 

of the foods. If a subject failed to perform this task adequately two stimuli 

were removed (one Lud and one Yaz) and the subject continued to perform 

the task until criterion performance was attained with four stimuli at 

which time the remaining two stimuli were re-introduced and the task 

continued until the subject attained criterion performance with all six 

stimuli simultaneously present. 

(ii) Grouping 

The subjects were asked to place all of the Luds or the Yazs to one side 

in a group. This substage ended when subject attained criterion 

performance. 
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Phase Three 

Training and Testing Name-Taste Relations 

The subjects stimuli foods were flavoured in accordance with their 

individual taste preferences as recorded in the taste preference test i.e. if a 

subject indicated a positive face in response to tasting sugar then sugar was 

added to one stimulus set (e.g. the Yazs); conversely, if a subject indicated a 

negative response to salt then salt was added to flavour the 'negative' 

stimuli (the remaining stimulus set). 

The experimenter then presented Ll and Yl on the table and said 

"What is this?" (indicating each one of the pair in turn) 

The experimenter then asked the subject 

"Which one do you like the best?" 

The experimenter then asked the subject 

"Would you like to try one?" 

Upon recording the subjects response, the remammg four stimuli were 

placed on the table (thus all six were simultaneously present) and the 

experimenter asked the subject 

"Which others would you like to try?" 

The four additional stimuli were then removed from the table and the 

subject was allowed to taste whichever stimulus ( or both if the subject 

elected to taste both) she selected from this first pair. With this first pair of 

stimuli (Ll and Yl) the subject was encouraged to taste both foods and were 

prompted to do so if they appeared reluctant. After tasting the subject was 

asked 

"Which one tastes the best?" 

Then the second pair of foods (L2 and Y2) were placed on the table and the 

questions outlined above (questions 1 - 5) were posed. Finally the third 

stimulus pair were presented (L3 and Y3) and the questions outlined above 
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( questions 1 - 5) were again posed. When the second and third stimulus 

pairs were presented the subjects were not encouraged to taste them but 

were allowed to taste none/either/both foods from each stimulus pair if 

they elected to do so - thus we were able to assess the immediate effect of the 

first name-taste link on the remaining members of each named class. The 

subject's responses to the questions were recorded as well as their choice of 

foods to taste and their actual consumption patterns. 

Phase Four 

Training and Testing Colour-Name Relations II 

A second set of six novel stimuli were introduced. Subjects were trained to 

name three of the novel stimuli "Yaz" and the remaining three stimuli as 

"Lud" ( the assigning of particular names to particular colours was 

counterbalanced across subjects). At this stage the stimuli were 

distinguishable by colour only (subjects had not tasted any of these novel 

foods) and subjects were required to learn this name-colour relation 

through training in three stages - comprehension, production, and family 

categorisation training as in Phase Two. The same constraints on trials 

applied as did the criterion of seven out of eight consecutive correct 

responses before subjects proceeded to phase five. 

Phase Five 

Testing Extension of Naming to the Novel Foods 

The second set of stimulus foods were all 'neutrally' flavoured. The 

novel set of six stimuli (L4, Y4, LS, YS, L6, Y6) were presented. The 

experimenter presented L4 and Y4 on the table and said 

"What is this?" (indicating each one of the pair in turn) 

The experimenter then asked the subject 

"Which one do you like the best?" 

The experimenter then asked the subject 

"Would you like to try one?" 
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Upon recording the subjects response, the remaining four stimuli were 

placed on the table (thus all six were simultaneously present) and the 

experimenter asked the subject 

"Which others would you like to try?" 

The four additional stimuli were then removed from the table and the 

subject was allowed to taste whichever stimulus ( or both if the subject 

elected to taste both) she selected from the presented pair. The subject was 

then asked 

"Which one tastes the best?" 

Then the second pair of foods (LS and YS) were placed on the table and the 

questions outlined above ( questions 1 - 5) were posed. Finally the third 

stimulus pair were presented (L6 and Y6) and the questions outlined above 

(questions 1 - 5) were again posed. The subjects' responses to the questions 

were recorded as well as their choice of foods to taste and their actual 

consumption patterns. 
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Phase One: Preference Testing 

Note: Please refer to the graphical display of these data overleaf in Figure 

5.1. The data graphed represents the final three data points (after the 

concentrations of added sugar and salt were adjusted upward to elicit 

reliable responding from each subject) in preference testing with each 

subject. 

GM 
GM responded positively to sugar and negatively to salt reliably. 

JH 
JH responded positively to sugar and negatively to salt reliably. 

TJ 
TJ responded positively to sugar and negatively to salt with perfect 

reliability. 
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Figure 5.1 

Preference test response data for all three subjects - GM, JH, and TJ. Note 

that the green shading indicates a positive response, the yellow shading 

indicates a neutral response, and the red shading indicates a negative 

response. The data plotted include the three final preference trials for each 

particpants, featuring both foods - sugar and salt, these foods were then at 

their final concentration levels for each subject (the level concentration 

level utilised in all subsequent phases). The overall response to each of the 

foods can be observed by noting the proportion of each colour featured in 

the histogram for each food. 

374 



Figure 5.1: Preference Test 
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Phase Two: Training and Testing Colour-Name Relations 

These data are presented graphically overleaf in Figure 5.2. 

GM 

Comprehension 

Stimulus Set One 

GM required a total of three trial blocks to attain criterion performance in 

comprehension. GM attained criterion performance with each of the three 

stimulus pairs (Ll and Yl , L2 and Y2, L3 and Y3) in the minimum possible of 

one trial block each. 

Stimulus Set Two 

GM required the minimum possible number of trial blocks necessary to 

complete comprehension training with the second set of stimuli i.e. three 

blocks. 

Production 

Stimulus Set One 

GM required ten blocks of trials to attain criterion performance in the 

production training phase. Criterion performance was attained in the 

minimum possible number of trial blocks (i.e. one) with all but one of the 

stimulus pairs. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, GM attained criterion performance in the production phase in the 

minimum possible number of trials blocks i.e. nine. 
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Figure 5.2 

Training and Testing Colour Name Relations 

Data are shown for all three subjects - GM, JH and TJ. 

Total number of trial blocks completed during the comprehension 

(minimum trials blocks = 3) and production phases (minimum trial blocks = 

9); (production phase including performance when four, or all six stimuli -

three from each stimulus set - were simultaneously presented; the number 

of stimuli presented was adjusted depending upon the subjects performance 

- see text for detail) and in the grouping task in Phase Two (Stimulus Set 

One) and Phase Four (Stimulus Set Two). The data was calculated by totalling 

block numbers performed until criterion performance was observed (see 

text for detail). 
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Figure 5.2: Training Name - Colour Relations 
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Family Category Testing 

Naming 

Stimulus Set One 

Initially GM was presented with all six stimuli simultaneously. After two 

trial blocks it was evident that GM was having difficulty - thus, two stimuli 

were removed (one Yaz and one Lud) and training continued with four 

stimuli. GM attained criterion performance with these four stimuli after 

eight trial blocks. All six stimuli were then simultaneously presented and 

GM attained criterion performance with all six after six trial blocks. 

Stimulus Set Two 

With the second set of six stimuli, when all six were presented 

simultaneously, GM again appeared to have some difficulty. After 

completing two trial blocks with all six stimuli, two stimuli were removed 

and GM continued with four stimuli until criterion performance was 

attained after four trial blocks. When all six stimuli were again 

simultaneously presented GM attained criterion performance after two trial 

blocks. 

Grouping 

Stimulus Set One 

GM attained criterion performance in the stimulus grouping task after four 

trial blocks. 

Stimulus Set Two 

With the second stimulus set GM attained performance in the grouping task 

after four trial blocks. 

Total 

In phase two GM required a total of 33 trial blocks; in phase four he 

required a total of 24 trial blocks yielding a grand total of 57. 

JH 

Comprehension 

Stimulus Set One 

JH required a total of four trial blocks to attain criterion· performance in 

comprehension. JH attained criterion performance with two of the stimulus 

pairs (Ll and Yl, L3 and Y3) in the minimum possible of one trial block 

each. The second pair (L2 and Y2) required two blocks before criterion 

performance was attained. 
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Stimulus Set Two 

JH required the minimum possible number of trial blocks necessary to 

complete comprehension training with the second set of stimuli i.e. three 

blocks. 

Production 

Stimulus Set One 

JH required nine blocks of trials to attain criterion performance in the 

production training phase. Criterion performance was attained in the 

minimum possible number of trial blocks (i~e. one) with each of the 

stimulus pairs. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, JH attained criterion performance in the production phase after 

eleven trial blocks. 

Family Category Testing 

Naming 

Stimulus Set One 

Initially JH was presented with all six stimuli simultaneously. After two 

trial blocks it was evident that JH was having difficulty - thus, two stimuli 

were removed (one Yaz and one Lud) and training continued with four 

stimuli. JH attained criterion performance with these four stimuli after 

twenty-two trial blocks. All six stimuli were then simultaneously presented 

and JH attained criterion performance with all six after twenty-four trial 

blocks. 

Stimulus Set Two 

With the second set of six stimuli, when all six were presented 

simultaneously, JH again appeared to have some difficulty. After 

completing two trial blocks with all six stimuli, two stimuli were removed 

and JH continued with four stimuli until criterion performance was 

attained after four trial blocks. When all six stimuli were again 

simultaneously presented JH attained criterion performance after two trial 

blocks. 

Grouping 

Stimulus Set One 

JH attained criterion performance in the stimulus grouping task after 

twenty-eight trial blocks. 
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Stimulus Set Two 

With the second stimulus set JH attained performance in the grouping task 

after four trial blocks. 

Total 

In phase two JH required a total of 89 trial blocks; in phase four he required 

a total of 26 trial blocks yielding a grand total of 115. 

TJ 

Comprehension 

Stimulus Set One 

TJ required a total of five trial blocks to attain criterion performance in 

comprehension. TJ attained criterion performance with two of the stimulus 

pairs (Ll and Yl, L2 and Y2) in the minimum possible of one trial block 

each. The third pair (L3 and Y3) required three blocks before criterion 

performance was attained. 

Stimulus Set Two 

TJ required the minimum possible number of trial blocks necessary to 

complete comprehension training with the second set of stimuli i.e. three 

blocks. 

Production 

Stimulus Set One 

TJ required twelve blocks of trials to attain criterion performance in the 

production training phase. Criterion performance was attained in the 

minimum possible number of trial blocks (i.e. one) with all but two of the 

stimulus pairs. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, TJ again required twelve trial blocks before criterion performance 

was attained. 

Family Category Testing 

Naming 

Stimulus Set One 

Initially TJ was presented with all six stimuli simultaneously. After four 

trial blocks it was evident that TJ was having difficulty - thus, two stimuli 

were removed (one Yaz and one Lud) and training continued with four 
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stimuli. TJ attained criterion performance with these four stimuli after four 

trial blocks. All six stimuli were then simultaneously presented and TJ 

attained criterion performance with all six after four trial blocks. 

Stimulus Set Two 

With the second set of six stimuli, when all six were presented 

simultaneously, TJ again appeared to have some difficulty. Two trial blocks 

were completed with all six stimuli then two stimuli were removed and TJ 

continued with four stimuli - criterion performance was attained after four 

trial blocks. When all six stimuli were again simultaneously presented TJ 

attained criterion performance after six trial blocks. 

Grouping 

Stimulus Set One 

TJ attained criterion performance in the stimulus grouping task after four 

trial blocks. 

Stimulus Set Two 

With the second stimulus set TJ attained performance in the grouping task 

after four trial blocks. 

Total 

In phase two TJ required a total of 33 trial blocks; in phase four he required 

a total of 31 trial blocks yielding a grand total of 64. 

Phase Three: Training and Testing Name-Taste Relations 

These data are presented graphically in Figure 5.3. 

GM 

On the first trial, prior to tasting, GM stated a preference for the Yaz (Yl). 

He elected to taste both and when asked which others he would like to try 

he selected one other lud (12) and one other Yaz (Y3). After tasting he 

indicated a preference for the Yaz. On the second trial, before tasting, he 

said he preferred the lud but elected to taste only the Yaz (Y2). He selected 

one other Yaz (Y3) and one other lud (13) as foods he would like to try -

interestingly these were the two remaining stimuli which he had not yet 

been offered for tasting. After tasting the Yaz he indicated that he 

preferred it to the lud. On the third trial, before tasting, he stated a 

preference for the Yaz (Y3) and also elected to taste it. He selected, as others 

he would like to try, Y2 (which he had tasted on the preceding trial) and 11. 

After tasting the Yaz (Y3) he indicated a preference for it over the lud. 
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Reading The Graphs From Phase Three & Phase Five 383 
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1. Each 'box' like the one above represents one trial 

2. The vertical statement inside the bar tells which 

Prefer 

stimulus was 'positive'(+ sugar) and which was' negative' (+salt) 

3. The stimulus/stimuli listed above 'Prefer' represent that/ those 
the subject liked before tasting 
4. The stimulus/stimuli listed above 'Choice' represent that/those the 
subject elected to taste. 

5. The stimuli listed above 'Selection' represent those others the subject 
said she/he would also like to try. 

6. The vertical statement above 'Taste' represents the stimulus/stimuli 
actually tasted by the subject. 
7. The stimulus listed above the final 'Prefer' represents that the subject 
preferred after tasting. 



Figure 5.3 

Training Name-Taste Relations 

The top panel of the graph depicts performance by Subject GM, the middle 

panel performance by Subject JH, and the bottom panel performance by 

Subject TJ, in each of the three trials completed to train name-taste 

relations. Each frame represents a single trial, as numbered in sequence. 

The stimuli presented, and their taste properties, nice or nasty (as defined 

by the individual subjects responding), are identified vertically within the 

beginning of each frame. Within each trial, presented sequentially on the 

horizontal axis, five separate response components are displayed as follows: 

(i) the stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (iii) the 

stimulus/stimuli presented above 'selection' represent those others that the 

subject said he/she would also like to try, (iv) the stimulus presented above 

the vertical ' taste' label represents that actually tasted by the subject ( or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. 
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Figure 5.3: Phase Three: Training Name - Taste Relations 
GM Trial 1 I Trial 2 I Trial 3 

Q) Q) Q) 
CJ 

I ~ I~ z 
II 

I ~ I ~ ;:: >- >-
oil I oil I oil 
~ Y1 1i I ~ "' L1 Y2 Y3 ., ., 
z 

I ';; I 'ii II g Q) 

* Y1 L1Y1 L2Y3 "' Y1 ~ L2 Y2 L3Y3 ! Y2 (') Y3 Y3 L1 Y2 Y3 :; ~ ..J ~ 
Prefer Choice Selection Prefer Prefer Choice Selection Prefer Prefer Choice Selection Prefer 

JH Trial 1 '~ Trial2 I Trial 3 
~ ~ 
"' I l8 I l8 ., 
z z z 

I II I II 

;:: C\I (') 

I >- I >-
oil Y1 oil oil 
Q) I 2l I 2l CJ L1 L2 Y3 z z z 
II 

Q) I II 
Q) I II $ 

~ 1i5 <J) 

:; Y1 L 1 Y1 L2Y3 Y1 C\I Y2 L2 L3Y3 ., L2 (') Y3 Y3 L2Y2 ~ L3 I- ..J I- ..J 

Prefer Choice Selection Prefer Prefer Choice Selection Prefer Prefer Choice Selection Prefer 

TJ Trial 1 Trial 2 I Trial 3 
Q) Q) 

I ~ 
CJ 

I ~ z 
;:: I ~ I ~ >- >-
oil I oil 

Y2 
I oil 

~ Y1 1i I ~ 
Y3 

"' L1 L2 L3 ., ., 
z L3Y3 z L3Y3 I ~ L2Y2 II $ I II Q) 

* Y1 L1 Y1 L2Y2 
<J) 

L1 ~ Y2 L2Y2 L 1 Y1 1i5 Y2 (') Y3 L3Y3 L 1 Y1 Y3 :; ., 
~ 

., 
I- ..J I-

Prefer Choice Selection Prefer Prefer Choice Selection Prefer Prefer Choice Selection Prefer 



JH 

On the first trial, before tasting, JH stated a preference for the Yaz (Yl) but 

proceeded to taste both stimuli. He selected L2 and Y3 as other stimuli he 

would like to try. After tasting both stimuli he stated a preference for Yl. 

On the second trial he stated a preference for the Yaz (Y2) but elected to 

taste only the Lud (L2). He selected L3 and Y3 as others he would like to try 

and, after tasting, stated a preference for the Lud. On the third trial he 

again stated a preference for the Yaz (Y3) prior to tasting - he also elected 

to taste only the Yaz. He selected L2 and Y2 (which had featured in the 

preceding trial) as other stimuli he would like to try. After tasting he stated 

a preference for the Lud. 

TJ 

On the first trial TJ stated a preference for the Yaz (Yl) before tasting but 

proceeded to taste both stimuli. She selected all the remaining stimuli (L2, 

Y2, L3, and Y3) as others she would like to try. After tasting she stated a 

preference for the Lud. After completing the first trial she said that she 

was "going to eat all the Yazs because they are nice" and although this did 

seem predictive of her subsequent verbal statements of preference (as can 

be seen below) it did not seem to be predictive of her actual consumption. 

On the second trial TJ again stated a preference for the Yaz but proceeded to 

taste both stimuli. She again selected all the remaining stimuli (Ll, Yl , L3, 

and Y3) as others she would like to try. After tasting she indicated a 

preference for the Yaz. On the third trial TJ again stated a preference for 

the Yaz but elected to taste both stimuli. Further, she again selected all the 

remaining stimuli as others she would like to try (she had, in fact tasted all 

of these by now). After tasting L3 and Y3 she stated a preference for Y3. It 

is interesting to note that TJ selected all remaining stimuli on each trial as 

stimuli she would also like to try - also of note is that fact that she 

invariably tasted both stimuli on every trial - these points will be discussed 

later. 

Phase Five - Testing Extension of Naming 

These data are presented graphically in Figure 5.4. 

GM 

On the first trial GM stated a preference for the Lud (L4) but chose to taste 

both stimuli (L4 and Y4). He selected LS and Y6 as others he would like to 

try. After tasting he again indicated preferring the Lud. On the second trial 
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he stated a preference for the Yaz (YS) but elected to taste the Lud (LS). He 

selected L4 (which he had tasted in the preceding trial) and Y6 as others he 

would like to try. After tasting LS he stated a preference for YS (which he 

hadn' t tasted). On the final trial GM stated a preference for the Lud (L6) but 

elected to taste both stimuli. He selected L4 and Y 4 as others he would like to 

try (he had previously tasted both of these on the first trial). After tasting 

the stimuli (L6 and Y6) he stated a preference for the Lud. Thus there was 

no systematic evidence of an extension of naming. The picture clarifies 

considerably, however, when the spontaneous comments of GM are 

considered. Although he made few comments throughout the procedure, 

upon completing the extension of naming test he proudly announced that 

he "knew the differences [between the Yazs and the Luds] because of the 

lumps". Obviously the stimuli could not be discriminated in this manner but 

naturally, given that the subject chose this basis for his performance in 

this task it is hardly surprising that the resulting data are rather 

unsystematic. 

JH 

On the first trial JH stated a preference for the Yaz (Y4) but elected to taste 

both stimuli. He selected LS and Y6 as stimuli he would also like to try. After 

tasting both he expressed a preference for the Yaz. On the second trial he 

stated a preference for the Lud (LS) but elected to taste the Yaz (YS) 

exclusively. He selected Y6 and L6 (the only stimuli remaining to be offered 

for tasting) as others he would like to try. After tasting YS he stated a 

preference for LS. On the final trial JH stated a preference for Y6 but 

elected to taste L6. He selected YS and LS ( the stimuli featured in the 

preceding trial) as others he would like to try. After tasting L6 he expressed 

a preference for it. 

TJ 

At the beginning of the extension of naming testing session TJ stated "I am 

going to eat all the Yazs first" clearly confirming her spontaneous verbal 

comments about these stimuli in phase three. 

On the first trial TJ stated that she didn't prefer either stimulus but elected 

to taste both. She selected the remaining Yazs (YS and Y6) as others she 

would like to try clearly including these among the preferred stimuli 

before having tasted any of the foods. After tasting she stated a preference 

for the Yaz (Y4). After this first trial she appeared surprised and said 

"Hmmm, this time the Luds are also nice". This perhaps illustrates the 
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beginning of her 'Yaz rule' breaking down and although she proceeded to 

state a verbal preference for the Yazs this did not affect her consumption 

pattern (see below). 
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Figure 5.4 

Testing Extension of Naming - Summary Data 

The graph shows the total percentage correct data for all three subjects -

GM, JH, and TJ in each of the three trials completed to extension of naming 

to the novel foods. Each test trial is numbered in sequence. Within each 

trial, presented sequentially on the horizontal axis, five separate response 

components are summarised and displayed as follows: (i) the histogram 

presented above 'prefer' represents the percentage total of subjects who 

indicated preferring the 'positive' stimulus in question before tasting, (ii) 

the histogram presented above 'choice' represents the percentage total of 

subjects who chose to taste only the positive stimulus offered, (iii) the 

histogram presented above 'selection' represents the percentage total of 

subjects who selected all of the remaining 'positive' stimuli (and none of 

the remaining 'negative' stimuli) as those others that he/ she would also 

like to try, (iv) the histogram presented above the vertical 'taste' 

represents the percentage total of subjects who elected to taste only the 

'positive' stimulus offered, and (v) the histogram presented above the final 

'prefer' represents the percentage total of subjects who indicated 

preferring the 'positive' stimulus in question after tasting. 
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Figure 5.5 

Testing Extension of Naming - Individual Data 

The top panel of the graph depicts performance by Subject GM, the middle 

panel performance by Subject JH, and the bottom panel performance by 

Subject TJ, in each of the three trials in the extension of naming test. Each 

frame represents a single trial, as numbered in sequence. The stimuli 

presented, and their taste property, all neutral (as defined by the individual 

subjects responding) as this is the extension test , are identified vertically 

within the beginning of each frame. Within each trial, presented 

sequentially on the horizontal axis, five separate response components are 

displayed as follows: (i) the stimulus presented above 'prefer' represents 

that indicated as being preferred by the subject before tasting, (ii) the 

stimulus presented above 'choice' represents that that the subject elected to 

taste, (iii) the stimulus/ stimuli presented above 'selection' represent those 

others that the subject said he/ she would also like to try, (iv) the stimulus 

presented above the vertical 'taste' label represents that actually tasted by 

the subject (or refused, as indicated), and (v) the stimulus presented above 

the final 'prefer' represents that which the subject indicated a preference 

for after tasting. 
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Figure 5.5: Phase Five: Testing Extension of Naming 
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On the second trial she stated a preference for the Yaz but elected to taste 

both stimuli (LS and YS). She selected all the remaining Luds (14 and 16) as 

others she would like to try. After tasting she stated a preference for the 

Yaz (YS). On the final trial TJ stated that she didn't prefer either stimulus 

but elected to taste both. She selected all the remaining stimuli as others she 

would like to try (she had, in fact tasted all of these by now in the 

preceding trials). After tasting both stimuli (Y6 and 16) she said she 

preferred neither. 
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Although there is clearly some evidence of performance changes in 

Experiment Five, particularly within-class generalisation in relation to 

verbal statements about the food samples, there remains little clear 

systematic evidence that the naming intervention was increasing its 

impact on consumption patterns. 

An interesting observation, noted in phase five during the Extension Of 

Naming Test, is that two of the three participants spontaneously verbalised 

about the featured food samples. GM stated that the stimuli were 

discriminable on the basis of their "lumpiness", and TJ also explicitly stated 

an intention about which samples she was going to taste before the 

opportunity to taste arose - subsequently, she overtly expressed surprise 

and re-categorised the Luds as "also nice". 

These examples of spontaneous verbal behaviour are instructive in two 

ways. 

Firstly it clearly shows, albeit an inadvertent observation, that the verbal 

behaviour generated in this context was almost entirely relevant to the task 

at hand. Returning to Horne and Lowe's assertion that subjective behaviour 

features "ever afterwards responding to those categorizations as much as to 

the world itself" (Home and Lowe, in press, p.3) and that the experimental 

situation is "substantially verbal" (see Horne and Lowe, 1997), Experiment 

Five does indeed show that the children's verbal behaviour appeared to 

take precedence over other contextual cues (such as, for example, the foods' 

colours). 

Secondly, most subjective verbalisation was about the foods, their names, 

and their being favoured or unfavoured by the speaker. This is a 

fascinating window potentially catching rules 'in the making' and the 

import of such opportunities will be discussed more fully later. 

Bearing in mind that this amount of verbal behaviour was not demanded by 

any feature of the design - it was not, for example, in response to any of the 

experimenter presented questions - it is an even more powerful example of 

self-generated verbal behaviour and it's potential effects and is interesting 

in that it again demonstates Home and Lowe's analysis of behaviour in an 

environmental situation being perhaps as important as the situation itself. 
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Once again methological considerations emerged. Bearing in mind the 

refined preference testing procedure - which clearly did enhance the 

reliability of the preference test results - how else might the lack of impact 

upon consumption patterns be explained? Perhaps the most obvious 

solution is that the subjects simply did not have enough name-taste trials to 

establish an adequate link between the two. Even with clearer 'negative' 

and 'positive' tastes perhaps the brief number of exposure trials was 

insufficient. It is notable that subjects in this experiment selected a lot of 

other stimuli as those they would also like to try - perhaps this also 

reflected simply being unsure on the basis of the brief number of 

exposures they had experienced. 

Another factor to consider is the considerable amount of time which had 

elapsed between the training in Phase Three and the testing in Phase Five -

perhaps subjects had forgotten the salient aspects of training in Phase 

Three and again needed to re-test the food in Phase Five to establish 

whether or not they would like it. Two other factors are pertinent here. 

Firstly, it is known that older children are more likely 'explore' novel foods 

- thus our subjects may have had little reluctance to exploring the new 

stimulus set especially given the short duration of name-taste training 

noted above. Secondly, having tasted the 'neutral' flavoured food in Phase 

Five, the subjects may well have unsystematically proceeded through the 

remaining trials - after all they now perceived that , even if they had 

previously established a name-taste relation, that this no longer applied in 

the current context. We may simply have been observing a rapid reversal 

of the rule which went uncaptured. These observations informed our 

progress in Experiment Six. 
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Introduction 

Although there is clearly some evidence of performance changes in 

Experiment Five, particularly in relation to verbaf statements about the 

food samples, there remains little clear systematic evidence that the 

naming intervention was affecting consumption patterns. 

We again closely inspected the procedure and decided upon the following 

refinements. 

Phase Two and Four: Training and Testing Colour-Name Relations 

Evidently the re-sequencing of comprehension and production training in 

Experiment Five appeared to accelerate the acquisition of name-colour 

relations. There remained, however, some issues regarding potential 

refinement of procedures in this phase. 

Firstly, it seemed that subjects still experienced difficulty in 

attempting to name the stimuli when all six appeared on the table 

concurrently. It will be recalled that in Experiments Four and Five all six 

stimuli were placed on the table initially and then, if the subject exhibited 

any difficulty, two stimuli were removed - these stimuli were subsequently 

replaced when the subject exhibited fluent responding with four stimuli. 

On inspecting the data it can be seen that the majority of subjects did 

experience difficulty when the stimuli were presented in this manner. 

Further, when the six stimuli were initially presented subjects may have 

found it a little distressing to then return to four stimuli. Thus we expected 

to improve learning performance and simultaneously decrease any 

frustration or avoidance which may have been induced by poor 

performance. Consequently the design for Experiment Six was altered - this 

part of the procedure now began with the presentation of four stimuli (two 

Yazs and two Luds) and progressed to presenting six when subjects had 

attained criterion performance. 

Secondly, the instruction and sequencing of training in the family 

categorisation test were also altered. The instruction used was "Can you tell 

me which are the Yazs/ Luds?" but the subjects did not have to move or 

group the stimuli in any way. The aim here was to reduce any potential 

cueing that such grouping may have inadvertently induced. 

Phase Three - Training and Testing Name-Taste Relations 

As noted in the discussion after Experiment Five one possible 

explanation for the unsystematic extension results may be that subjects did 
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not have enough name-taste trials to establish an adequate link between 

the two. Consequently, the amount of trials in this phase were (i) extended, 

and (ii) criterion led, in Experiment Six. Rather than conducting a fixed 

number of trials with each subject it was decided to run the trials until each 

subject had exhibited a criterion of six identical consecutive responses i.e. 

shown stability in responding to the name-taste relations. 

One further change was made in this phase. It was observed that 

some subjects, when asked "Which one tastes the best?" after tasting 

indicted their preference by pointing - it was decided that if the subject 

indicated a preferred stimulus without producing the name (by merely 

pointing, for example) the subject was prompted with the instruction 

"What is it called?" This refinement was introduced during Phase Three 

and as will be seen later, this had a dramatic effect on the behaviour of the 

participants. 

Phase Five - Testing Extension of Naming 

It was also noted in the previous discussion that subjects may well 

have experienced some difficulty remembering the name-taste relations by 

the time they got to Phase Five due to (i) the comparatively short duration 

of training dedicated to these relations, and, most likely (ii) the 

considerable amount of time which had elapsed between Phase Three and 

Phase Five which may have compromised memory for this aspect of their 

learning. Two modifications were introduced to overcome these potential 

detrimental influences. 

Firstly, after Phase Four training had been completed (i.e. when the 

subjects had learnt the colour-name relations with the second set of 

stimuli) they were briefly reintroduced to the first set of stimuli and their 

preference responses to this first set of stimuli were again recorded. In a 

subsequent session (which always occurred on a different day) the second 

set of stimuli were then presented and extension of naming in relation to 

these was tested. 

Secondly, as outlined above, we altered the criterion for responding 

in Phases Two and Four, particularly the sequencing of trials in the family 

categorisation component of these phases - it was hoped that this might also 

decrease the amount of time these phases were taking. 

With confidence that the above changes would strengthen the design we 

proceeded. 
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Method 

Subjects 

Three children completed this experiment. They were recruited from the 

Pooh Bear day-care nursery in Bangor, North Wales. All of the subjects 

were chosen from a group of children whose parents had granted 

permission for them to participate having received a letter summarising 

the study. The children ranged in age from 4 years 6 months to 5 years 6 

months. There were two boys and one girl. 

Table 6.1 

Experiment Six 

Age of Subjects 

Subject 

CJ 
MB 

JW 

Age at Start 

4 yrs 6 mths 

5 yrs 1 mth 

5 yrs 6 mths 

Mean age of subjects at start = 5 yrs 1 mth 

Setting and Apparatus 

The experiment was conducted in a small room at the Pooh Bear nursery, 

the room was not ordinarily used by the nursery. The subject was seated 

across a table from the experimenter. All experimental sessions were video-­

recorded using a Panasonic M7 video recorder. 

Materials 

1. The Foods 

During all phases of the experiment the 'novel food' employed was Fromage 

Frais. 

Flavours 

150ml of icing sugar was added to 250g of Fromage Frais to produce a 'nice' 

flavour, 15ml salt was added to produce an unpleasant flavour, and 5ml of 

vanilla essence or lime juice was added to produce a 'neutral' flavour. 
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Colours 

Twelve different colours of Fromage Frais were produced. To produce the 

colours food colouring was added to 10ml portions of Fromage Frais in the 

following manner: 

White - no additional colour 

Blue 

Yellow 

Green 

Red 

Lilac 

Purple 

Orange 

Brown 

Turquoise 

Lime 

Dark orange 

2. Other items 

- 10 units blue 

- 15 units yellow 

- 3 0 uni ts green 

- 20 units red 

- 10 blue+ 25 red 

- 20 blue + 30 red 

- 20 red + 15 yellow 

- 10 green + 10 yellow + 25 red + 5 blue 

- 23 blue + 10 green 

- 10 green + 3 5 yellow 

- 45 red+ 15 yellow 

Plastic tubs of 12cm in diameter in which to present the foods. 

A blindfold for use in the preference testing. 

Response sheets upon which to record subjects responses. 

Experimental Design 

After an initial familiarisation phase the experiment proceeded in five 

phases as outlined below. 

Phase One 

Preference Testing 

During this phase subjects tasted positive, neutral, and negative food 

samples whilst blindfolded. Each food sample was repeatedly tasted and 

concentrations of sugar and slat increased until reliable responding was 

evident. After tasting each food sample the blindfold was removed and the 

child indicated their preference for the taste by indicating a face on the 

response sheet (see below). Any subject who did not attain reasonable 

reliability in their responses in this phase were removed from further 

participation. 
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Phase Two 

Training and Testing Colour-Name Relations I 

During this phase subjects were trained to name six food stimuli (Sl - S6). 

All six stimuli were coloured differently. Three stimuli were referred to 

with the name "Yaz" and three were referred to with the name "Lud". 

Phase Three 

Training and Testing Name-Taste Relations 

During this phase subjects tasted the food stimuli. A 'positive' (i.e. a flavour 

which elicited a positive response) flavour (sugar) was assigned to one 

named category and a 'negative' (i.e. a flavour which elicited a negative 

response) flavour (salt) was assigned to the other named category. 

Phase Four 

Training and Testing Colour-Name Relations II 

Six new food stimuli were introduced (S7 - S12). During this phase subjects 

were trained to name these stimuli. All six stimuli were coloured 

differently. Three stimuli were referred to with the name "Yaz" and three 

were referred to with the name "Lud". 

Phase Five 

Testing Extension of Naming to the Novel Foods 

The subjects were offered the opportunity to taste S7 - S12 and verbalise 

their preferences for the stimuli. These six stimuli all tasted 'neutral'. The 

extension of naming to the novel foods was assessed. 

PROCEDURE 

Familiarisation Phase 

As decribed in Experiment Four above. 

Phase One 

Preference Testing 

The experimenter sat at a table opposite the subject and placed the Faces 

Response Sheet on the table facing the subject. The experimenter 

proceeded to repeat the instructions issued at the end of the second 

familiarisation session saying ... 

"Today we are going to play a new game. Look at this (the 

experimenter indicates the faces response sheet). This face 
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looks sad because she/he's just tasted something really horrible 

(experimenter indicates frowning face); this one looks okay because 

she/he's just tasted something that was okay (experimenter indicates 

neutral face); this one looks happy because she/ he's just tasted 

something really nice (experimenter indicates smiling face). I want 

you to taste some foods and point to this face if it's horrible 

(experimenter indicates frowning face), this face if it's nice 

(experimenter indicates smiling face), and this face if it's just okay 

(experimenter indicates neutral face). To show how good you are at 

tasting I'm going to blindfold you with these special goggles". 

When it was clear that the subject had understood the instructions the 

testing proceeded. The subject was blindfolded and presented with the first 

food sample (the first sample was always positively flavoured to prevent 

subject attrition). After each taste the blindfold was removed and the 

subject was requested to point to whichever face they felt best indicated 

their preference for the flavour. The subjects were encouraged to take a 

drink of water between trials to cleanse the palette before experiencing the 

next taste thereby preventing contamination of the taste perception. All 

trials were randomised with the following constraints: (i) the first food 

stimulus presented in the experiment was always positively flavoured, (ii) 

each food stimulus was presented at least three times, (iii) no particular 

food stimulus appeared twice in succession, (iv) trials proceeded until the 

reliability of the subjects response was satisfactory ( operationally defined 

as a consistent 2/3 responses had to be identical to the sample - more 

stringent crtieria excluded too many potential subjects). 

Throughout the preference testing the food samples were kept under 

the table so that the subject could not see the colour of the food at any time. 

If the preference testing of any particular subject extended over more than 

one session (which was almost invariably the case for all subjects in the 

present experiment) the experimenter began each new session by placing 

the Faces response Sheet on the table and saying ... 

"Do you remember these faces? 
Which one should you point to if you like the food? 
Which one should you point to if you don't like the food? 
Which one should you point to if it's just OK?" 

When it was clear that the subject had understood the instructions the 

testing proceeded as above. Preference continued until reliable and stable 
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divergence emerged with subjects showing differential responses to the 

positive, negative, and neutral stimuli. 

Phase Two 

Training and Testing Colour-Name Relations 

Six food stimuli were introduced to each subject. Each of the six stimuli was 

coloured differently. Subjects were trained to name three of the novel 

stimuli 'Yaz' and the remaining three stimuli 'Lud' (the assigning of 

particular names to particular colours was counterbalanced across 

subjects). At this stage the stimuli were discriminable by colour only 

(subjects had not tasted any of these novel foods) and subjects were 

required to learn this name-colour relation. This training proceeded in 

three stages. 

Stage One: Colour-Name Comprehension Training and Testing 

The experimenter placed two foods, Ll (Lud 1) and Yl (Yaz 1), in clear 

round plastic bowls, on the table. The experimenter then said 

"I've got some special foods here and I want you to learn what they 
are called". 

The experimenter then proceeded to model the correct response saying 

"This is called a 'Lud' (indicating Ll) and this one is called a 
'Yaz' (indicating Yl)". 

The experimenter then said 

"Can you point to the Lud/ Yaz?" 

If the subject responded correctly the experimenter said 

"Clever girl/ boy" 

If the subject responded incorrectly the experimenter said 

"This is a 'Lud/ Yaz' - Can you give me the 'Lud/ Yaz'?" 

The four trial types (as above in Experiment Four) were presented with the 

same constraints until the subject consistently named each food in pair one 

correctly on seven out of eight successive trials, the second pair of food 
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stimuli was introduced and, when the criterion level was reached with pair 

two (again seven out of eight consecutive correct responses), the process 

was repeated with pair three. Thus a subject could attain criterion 

performance in a minimum of three trial blocks. When a subject did attain 

criterion performance - by responding correctly on seven out of eight 

trials for each stimulus pair - the stimuli were presented in random pairs 

for at least one trial block to test that each stimulus was reliably identified 

outside of the context of the original presentation pair. 

Stage Two: Colour-Name Production Training and Testing 

The experimenter placed two foods, 11 and Yl , in clear round plastic bowls, 

on the table. The experimenter then said 

"I want you to learn what these foods are called. When you 
can tell me their names I'll give you a star to show how good 
you are" 

The experimenter then pointed to one of this first pair and said 

"Can you tell me what this is?" 

If the subject responded correctly the experimenter said 

"Clever girl/boy" 

If the subject responded incorrectly the experimenter said 

"This is a 'Lud/ Yaz' - Can you say 'Lud/ Yaz'?" 

The four trial types (as above) were presented with the same constraints 

until the subject consistently named each food in pair one correctly on 

seven out of eight successive trials, the second pair of food stimuli was 

introduced and, when the criterion level was reached with pair two (again 

seven out of eight consecutive correct responses), the process was repeated 

with pair three. After these three pairs were taught the stimulus pairs were 

mixed so that all Lud stimuli appeared with all Yaz stimuli - each Lud 

appeared with each Yaz for at least one block of trials and trials were 

repeated until criterion performance was attained. 

Stage Three: Family Categorisation 

Two pairs of foods were presented on the table simultaneously (two Yazs and 

two Luds). The experimenter then said 
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"Can you tell me which are the Yazs/ Luds?" 

Subjects were required to point to the appropriate stimuli. If the subject 

responded correctly the stimuli were removed from the table, replaced in 

different positions, and the next trial began. Once subjects had attained 

criterion performance of seven out of eight consecutive correct responses 

the categorisation task was repeated with all six stimuli simultaneously on 

the table until criterion performance (again seven out of eight consecutive 

correct responses) with all six was attained. 

Phase Three 

Training and Testing Name-Taste Relations 

The subjects stimuli foods were flavoured in accordance with their 

individual taste preferences as recorded in the taste preference test i.e. if a 

subject indicated a positive face in response to tasting sugar then sugar was 

added to one stimulus set (e.g. the Yazs); conversely, if a subject indicated a 

negative response to salt then salt was added to flavour the 'negative' 

stimuli (the remaining stimulus set). 

The experimenter then presented Ll and Yl on the table and said 

"What is this?" (indicating each one of the pair in turn) 

The experimenter then asked the subject 

"Which one do you like the best?" 

The experimenter then asked the subject 

"Would you like to try one?" 

Upon recording the subjects response, the remammg four stimuli were 

placed on the table (thus all six were simultaneously present) and the 

experimenter asked the subject 

"Which others would you like to try?" 

The four additional stimuli were then removed from the table and the 

subject was allowed to taste whichever stimulus (or both if the subject 
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elected to taste both) she selected from this first pair. With this first pair of 

stimuli (Ll and Yl) the subject was encouraged to taste both foods and were 

prompted to do so if they appeared reluctant. After tasting the subject was 

asked 

"Which one tastes the best?" 

It was noted during the course of the experiment that the children 

varied in the topography of their response to this final question - some 

children pointed toward their preferred food while others named the food -

thus it was decided to add in a prompt question (see detail in the Results 

section) : If a subject didn't respond by naming the food she/ he was 

prompted with the question 

"What is it called?" 

Then the second pair of foods (12 and Y2) were placed on the table 

and the questions outlined above (questions 1 - 5) were posed. Finally the 

third stimulus pair were presented (L3 and Y3) and the questions outlined 

above (questions 1 - 5) were again posed. When the second and third 

stimulus pairs were presented the subjects were not encouraged to taste 

them but were allowed to taste none/ either/ both foods from each stimulus 

pair if they elected to do so - thus we were able to assess the immediate 

effect of the first name-taste link on the remaining members of each 

named class. The subjects responses to the questions were recorded as well 

as their choice of foods to taste and their actual consumption patterns. This 

procedure was repeated with pairs of stimuli (randomly selected Yazs and 

Luds) until the subject exhibited differential responses to the named foods 

i.e. responded to the questions with the category name of their positively 

flavoured food on six consecutive trials. 

Phase Four 

Training and Testing Colour-Name Relations II 

A second set of six novel stimuli were introduced. Subjects were trained to 

name three of the novel stimuli "Yaz" and the remaining three stimuli as 

"Lud" ( the assigning of particular names to particular colours was 

counterbalanced across subjects). At this stage the stimuli were 

distinguishable by colour only (subjects had not tasted any of these novel 

foods) and subjects were required to learn this name-colour relation 
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through training in three stages - comprehension, production, and family 

categorisation training as in Phase Two. The same constraints on trials 

applied as did the criterion of seven out of eight consecutive correct 

responses before subjects proceeded to phase five. 

Phase Five 

Testing Extension of Naming to the Novel Foods 

The second set of stimulus foods were all 'neutrally' flavoured. 

Before testing subjects responses to the novel set of six stimuli (L4, Y4, LS, 

YS, L6, Y6) subjects underwent one session in which they were 

reintroduced to the first six stimuli (Ll, Yl, L2, Y2, L3, Y3). 

The experimenter presented Ll and Yl on the table and said 

"What is this?" (indicating each one of the pair in turn) 

The experimenter then asked the subject 

"Which one do you like the best?" 

The experimenter then asked the subject 

"Would you like to try one?" 

Upon recording the subjects response, the remammg four stimuli were 

placed on the table ( thus all six were simultaneously present) and the 

experimenter asked the subject 

"Which others would you like to try?" 

The four additional stimuli were then removed from the table and the 

subject was allowed to taste whichever stimulus ( or both if the subject 

elected to taste both) she selected from the presented pair. The subject was 

then asked 

"Which one tastes the best?" 

If a subject didn't respond to this question by naming the food she/ he was 

prompted with the question 
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"What is it called?" 

Then the second pair of foods (L2 and Y2) were placed on the table 

and the questions outlined above (questions 1 - 5) were posed. Finally the 

third stimulus pair were presented (L3 and Y3) and the questions outlined 

above (questions 1 - 5) were again posed. The subjects responses to the 

questions were recorded as well as their choice of foods to taste and their 

actual consumption patterns. 

In a subsequent session the novel set of six stimuli (L4, Y4, LS, YS, L6, Y6) 

were presented. The experimenter presented L4 and Y 4 on the table and 

said 

"What is this?" (indicating each one of the pair in turn) 

The experimenter then asked the subject 

"Which one do you like the best?" 

The experimenter then asked the subject 

"Would you like to try one?" 

Upon recording the subjects response, the remammg four stimuli were 

placed on the table (thus all six were simultaneously present) and the 

experimenter asked the subject 

"Which others would you like to try?" 

The four additional stimuli were then removed from the table and the 

subject was allowed to taste whichever stimulus ( or both if the subject 

elected to taste both) she selected from the presented pair. The subject was 

then asked 

"Which one tastes the best?" 

If a subject didn't respond to this question by naming the food she/ he was 

prompted with the question 
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"What is it called?" 

Then the second pair of foods (LS and YS) were placed on the table 

and the questions outlined above ( questions 1 - 5) were posed. Finally the 

third stimulus pair were presented (L6 and Y6) and the questions outlined 

above ( questions 1 - 5) were again posed. The subjects responses to the 

questions were recorded as well as their choice of foods to taste and their 

actual consumption patterns. 

411 



412 

RESULTS 



Phase One: Preference Testing 

Note: Please refer to Figure 6.1 overleaf to inspect this data. The data 

graphed represents the final three data points (after the concentrations of 

added sugar and salt were adjusted upward to elicit reliable responding 

from each subject) in preference testing with each subject. 

CJ 
CJ responded positively with perfect reliability to sugar. He responded 

negatively with high reliability to salt. 

MB 

MB responded negatively with perfect reliability to salt. He responded 

positively to sugar with high reliability. 

JW 
JW responded with perfect reliability to salt and but with variability to 

sugar. It was decided to retain him in the experiment as there was good 

evidence of divergence between the 'positive' and 'negative' stimulus 

classes. 
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Figure 6.1 

Preference test response data for all three subjects - CJ, MB, and JW. Note 

that the green shading indicates a positive response, the yellow shading 

indicates a neutral response, and the red shading indicates a negative 

response. The data plotted include the three final preference trials for each 

particpants, featuring both foods - sugar and salt, these foods were then at 

their final concentration levels for each subject (the level concentration 

level utilised in all subsequent phases). The overall response to each of the 

foods can be observed by noting the proportion of each colour featured in 

the histogram for each food. 
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Figure 6.1: Preference Test 
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Phase Two: Training and Testing Colour-Name Relations 

This data is graphically displayed overleaf in Figure 6.2. 

CJ 

Comprehension 

Stimulus Set One 

CJ required a total of seventeen trial blocks to attain criterion performance 

in comprehension. 

Stimulus Set Two 

CJ required seven trial blocks to complete comprehension training with the 

second set of stimuli. 

Production 

Stimulus Set One 

CJ required seventeen blocks of trials to attain criterion performance in 

the production training phase. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, CJ attained criterion performance in the production phase in 

fourteen trial blocks. 

Family Category Testing 

Stimulus Set One 

When four stimuli were presented simultaneously CJ attained criterion 

performance immediately i.e. in one trial block. Subsequently, when all six 

stimuli were presented CJ attained criterion performance in nine trial 

blocks. 
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Figure 6.2 

Training and Testing Colour Name Relations 

Data are shown for all three subjects - CJ, MB, and JW. 

Total number of trial blocks completed during the comprehension 

(minimum trial blocks = 3) and production phases (minimum trial blocks = 

9); (production phase including performance when two, four, or all six 

stimuli - three from each stimulus set - were simultaneously presented) in 

Phase Two (Stimulus Set One) and Phase Four (Stimulus Set Two). The data 

was calculated by totalling block numbers performed until criterion 

performance was observed (see text for detail) . 
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Figure 6.2: Phase Three: Training Colour - Name Relations 
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Stimulus Set Two 

With the second set of six stimuli, when four stimuli were presented 

simultaneously, CJ again attained criterion performance in one trial block. 

When all six stimuli were simultaneously presented CJ attained criterion 

performance after one trial block. 

Total 
In phase two CJ required a total of 33 trial blocks; in phase four he required 

a total of 2 4 trial blocks yielding a grand total of 5 7. 

MB 

Comprehension 

Stimulus Set One 

MB required a total of twenty trial blocks to attain criterion performance in 

comprehension. 

Stimulus Set Two 

MB required eight trial blocks to complete comprehension training with 

the second set of stimuli. 

Production 

Stimulus Set One 

MB required sixteen blocks of trials to attain criterion performance in the 

production training phase. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, MB attained criterion performance in the production phase in 

thirteen trial blocks. 

Family Category Testing 

Stimulus Set One 

When four stimuli were simultaneously presented MB attained criterion 

performance immediately i.e. in one trial block. Subsequently, when all six 

stimuli were presented MB attained criterion performance in thirteen trial 

blocks. 

Stimulus Set Two 

With the second set of six stimuli, when four stimuli were presented 

simultaneously, MB attained criterion performance in four trial blocks. 

When all six stimuli were simultaneously presented MB attained criterion 

performance after six trial blocks. 
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Total 

In phase two MB required a total of 33 trial blocks; in phase four he 

required a total of 24 trial blocks yielding a grand total of 57. 

JW 

Comprehension 

Stimulus Set One 

JW required a total of fifteen trial blocks to attain criterion performance in 

comprehension. 

Stimulus Set Two 

JW required four trial blocks to complete comprehension training with the 

second set of stimuli. 

Production 

Stimulus Set One 

JW required nineteen blocks of trials to attain criterion performance in the 

production training phase. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, JW attained criterion performance in the production phase in nine 

trial blocks. 

Family Category Testing 

Stimulus Set One 

When four stimuli were presented simultaneously JW attained criterion 

performance immediately i.e. in one trial block. Subsequently, when all six 

stimuli were presented JW again attained criterion performance in one 

trial block. 

Stimulus Set Two 

With the second set of six stimuli, when four stimuli were presented 

simultaneously, JW again attained criterion performance in one trial 

block. When all six stimuli were simultaneously presented JW attained 

criterion performance after two trial blocks. 

Total 

In phase two JW required a total of 33 trial blocks; in phase four he 

required a total of 24 trial blocks yielding a grand total of 57. 
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Phase Three: Training and Testing Name-Taste Relations 

This data are persented grahically in Figures 6.3, 6.4, and 6.5. 

CJ 

CJ required a total of forty trials before demonstrating stable responding. 

On the first trial he expressed a pre-taste preference for the Lud (Ll) 

which he chose to taste - he maintained his preference for Ll after tasting. 

He selected the two remaining Luds (L2 and L3) as other stimuli he would 

like to try. On the second trial he stated a pre-taste preference for the Yaz 

(Y2) but refused to taste any stimuli and later expressed a preference for 

the Lud (L2). He selected Ll (which he had tasted in the previous trial) as 

another stimulus he would like to try. On the third trial he stated a 

preference for the Lud (L3) before and after tasting it; he did not select any 

others as stimuli he would like to try. For the next eight trials he 

consistently stated a pre-taste preference for the Yaz stimuli, invariably 

chose Yaz stimuli to taste (with the exception of one trial) but consistently 

stated a preference for the Lud stimuli after tasting. (Notably on trial five 

he tasted both stimuli and stated a post-taste preference for the Lud). He 

generally selected only one other stimulus as a food he would also like to try 

and these were generally Luds. For the next four trials ( trials twelve to 

fifteen inclusive) his stated preferences and choices of foods to eat 

oscillated considerably. From trial sixteen to trial twenty-one inclusive he 

consistently stated a pre-taste preference for Luds and chose only Luds to 

taste; however, his post-taste preference statements and selection of other 

stimuli varied considerably. From trial twenty-two to trial twenty-seven his 

responding again oscillated considerably with inconsistent statements of 

preference and choices of stimuli to taste. The procedural refinement 

(refer to procedure section) was introduced on trial twenty-eight and by 

trial thirty-five his response pattern was more stable. From trial thirty­

five onwards he invariably stated a pre-taste preference for the Luds, only 

chose Luds to taste, and invariably stated a preference for Luds after 

tasting. Interestingly, from trial twenty-eight onwards (the point at which 

the procedural refinement was introduced) he never selected any other 

stimuli as ones he would also like to try. Analysis of video recordings 

showed that CJ made very few spontaneous verbal comments throughout 

this phase in the experiment. 
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Figure 6.3. 

Training Name-Taste Relations 

Total number of trials completed until criterion performance was attained 

(see text for details), trial by trial, for Subject CJ. 

Each frame represents a single trial, as numbered in sequence. The stimuli 

presented, and their taste properties, nice or nasty (as defined by the 

individual subjects responding), are identified vertically within the 

beginning of each frame. Within each trial, presented sequentially on the 

horizontal axis, five separate response components are displayed as follows: 

(i) the stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (iii) the 

stimulus/ stimuli presented above 'selection' represent those others that the 

subject said he/ she would also like to try, (iv) the stimulus presented above 

the vertical ' taste' label represents that actually tasted by the subject ( or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. 
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Figure 6.3: Phase Three: Training Name - Taste Relations 
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Figure 6.4 

Training Name-Taste Relations 

Total number of trials completed until criterion performance was attained 

(see text for details), trial by trial, for Subject MB. 

Each frame represents a single trial, as numbered in sequence. The stimuli 

presented, and their taste properties, nice or nasty (as defined by the 

individual subjects responding), are identified vertically within the 

beginning of each frame. Within each trial, presented sequentially on the 

horizontal axis, five separate response components are displayed as follows: 

(i) the stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (iii) the 

stimulus/ stimuli presented above 'selection' represent those others that the 

subject said he/ she would also like to try, (iv) the stimulus presented above 

the vertical ' taste' label represents that actually tasted by the subject ( or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. 
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Figure 6.4: Phase Three: Training Name - Taste Relations 427 
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Figure 6.5 

Training Name-Taste Relations 

Total number of trials completed until criterion performance was attained 

(see text for details), trial by trial, for Subject JW. 
Each frame represents a single trial, as numbered in sequence. The stimuli 

presented, and their taste properties, nice or nasty (as defined by the 

individual subjects responding), are identified vertically within the 

beginning of each frame. Within each trial, presented sequentially on the 

horizontal axis, five separate response components are displayed as follows: 

(i) the stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (ill) the 

stimulus/ stimuli presented above 'selection' represent those others that the 

subject said he/ she would also like to try, (iv) the stimulus presented above 

the vertical 'taste' label represents that actually tasted by the subject ( or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. 
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MB 

MB required a total of fourteen trials to attain stable responding in this 

phase of the experiment. She appeared quite anxious upon entering the 

experimental room and this anxiety peaked when she was offered the 

stimuli to taste. On the first trial she stated a pre-taste preference for the 

Yaz (Yl) but refused to taste either stimulus and did not respond when asked 

about her post-taste preference. On the second and third trials she stated 

pre- and post-taste preferences for the luds (12 and 13 respectively) but 

refused to taste on either occasion. On the fourth trial she stated a pre-taste 

preference for the Yaz, chose to taste only the Yaz despite prompting to 

taste both stimuli, and restated her preference for the Yaz after tasting. She 

did not select any other stimuli as ones she would like to try. On the fifth 

trial she stated a pre-taste preference for the lud (Ll), tasted it and 

proceeded to re-state her preference for it - oddly, she then proceeded to 

say that it was "horrid". On the sixth trial her pre-taste preference was for 

the Yaz, she selected 12 as another stimulus she would like to try but 

proceeded to refuse to taste the stimuli. On trial seven she stated a pre-taste 

preference for the Lud (Ll), selected Y2 as another stimulus she would like 

to try but again refused to taste. The procedural refinement was introduced 

on trial eight. On this trial she stated a pre-taste preference for the Yaz 

(Y2) , refused to taste, and later stated a preference for the lud (13). From 

trial nine onwards her performance was stable. She invariably stated a 

pre- and post-taste preference for the luds. She tasted only the luds and 

only on three trials (trials ten, thirteen, and fourteen). She refused to taste 

on all other trials and appeared quite distressed when offered the foods to 

taste. From trial eight onwards she never selected any other stimuli as foods 

she would also like to try. 

JW 
JW completed twenty-eight trials in this phase of the experiment. On the 

first two trials he refused to taste the offered foods. On trial one his stated 

pre-taste preference was for "both" but he refused to taste either stimulus. 

He later said he preferred the Yaz (Yl). On the second trial his pre- and 

post-taste preference was for the Yaz (Y2) although he again refused to 

taste the stimuli. He did not select any other stimuli on either of the first 

two trials. On the third trial he stated a pre-taste preference for the Yaz but 

elected to taste both stimuli - after tasting he again stated preferring the 

Yaz. He selected 11 and Y2 as other stimuli he would like to try (this is 

interesting as he'd previously been offered both to try but refused to do so). 
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From trial four to trial ten his preference statements oscillated between the 

Yazs and luds but he always chose to taste the stimulus he said he preferred 

at the beginning of the trial. He never selected any other stimuli as being 

ones he would like to try. He demonstrated a stable response pattern on pre­

and post-taste preference statements from trial eleven onwards but 

continued to oscillate with regard to his choice of which food to taste. The 

procedural refinement was introduced on trial twenty-one. On trials 

eleven, twelve and thirteen he chose to taste both foods and from then on 

either refused to taste or chose to taste only the Yaz in any given trial. His 

selection of other stimuli was interesting in that he selected all, or virtually 

all, of the remaining stimuli as foods he would like to try in seven of the 

remaining trials. On the other eleven trials he selected none of the other 

stimuli. from trial twenty-one onwards he accompanied his choices on most 

trials with spontaneous verbal comments such as "luds taste bad and Yaz 

taste good" - further indicating his learning about the name - taste 

relations. 

Phase Five: Testing Extension of Naming 

These data are presented graphically in Figures 6.6, 6.7, 6.8 and 6.9. 

CJ 

Stimulus Set One 

On the first trial CJ stated a pre-taste preference for the lud (11) 

remarking "I like this one - the lud is nice", he chose to taste it, and 

restated his preference for it after tasting. He did not select any other 

stimuli as ones he would like to try. On the second trial he stated a pre-taste 

preference for the Yaz (Y2) and proceeded to taste it. After tasting he said 

he preferred the lud (12) (which he hadn't tasted). On the third trial he 

stated a pre-taste preference for the lud (13) , proceeded to taste it and 

restate his preference for it. Interestingly, throughout this trial he 

continually repeated "p .. p .. p ... pink pud" rhyming this phrase with "lud". 

This demonstrates a clear degree of verbal activity regarding the stimuli 

which may of course, depending on the content, have altered his 

responding. He did not select any other stimuli on trials two and three. 

Stimulus Set Two 

On the first trial he stated a pre-taste preference for the Yaz (Y4) 

commenting "I think this one tastes nice and this one tastes nasty" and 

proceeded to taste it. After tasting he again said he preferred the Yaz and 

added "it's a soft one, I haven't tasted a soft one before". He did not select 

any other stimuli as ones he would also like to try. On the second trial He 
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Figure 6.6 

Testing Extension of Naming - Summary Data 

The bottom panel of the graph shows the total percentage correct data for 

all three subjects - CJ, MB, and JW in each of the three trials completed to 

test extension of naming to the novel foods. Each test trial is numbered in 

sequence. Within each trial, presented sequentially on the horizontal axis, 

five separate response components are summarised and displayed as 

follows: (i) the histogram presented above 'prefer' represents the 

percentage total of subjects who indicated preferring the 'positive' 

stimulus in question before tasting, (ii) the histogram presented above 

'choice' represents the percentage total of subjects who chose to taste only 

the positive stimulus offered, (iii) the histogram presented above 

'selection' represents the percentage total of subjects who selected all of 

the remaining 'positive' stimuli (and none of the remaining 'negative' 

stimuli) as those others that he/ she would also like to try, (iv) the 

histogram presented above the vertical 'taste' represents the percentage 

total of subjects who elected to taste only the 'positive' stimulus offered, and 

(v) the histogram presented above the final 'prefer' represents the 

percentage total of subjects who indicated preferring the 'positive' 

stimulus in question after tasting. The top panel shows performance with 

Stimulus Set One prior to the Extension of Naming Test. Each test trial is 

numbered in sequence. Within each trial, presented sequentially on the 

horizontal axis, five separate response components are summarised and 

displayed as follows: (i) the histogram presented above 'prefer' represents 

the percentage total of subjects who indicated preferring the 'positive' 

stimulus in question before tasting, (ii) the histogram presented above 

'choice' represents the percentage total of subjects who chose to taste only 

the positive stimulus offered, (iii) the histogram presented above 

'selection' represents the percentage total of subjects who selected all of 

the remaining 'positive' stimuli (and none of the remaining 'negative' 

stimuli) as those others that he/ she would also like to try, (iv) the 

histogram presented above the vertical 'taste' represents the percentage 

total of subjects who elected to taste only the 'positive' stimulus offered, and 

(v) the histogram presented above the final 'prefer' represents the 

percentage total of subjects who indicated preferring the 'positive' 

stimulus in question after tasting. 
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Figure 6.7 

Testing Extension of Naming - Individual Data 

The bottom panel of the graph depicts performance, by Subject CJ, in each 

of the three trials in the extension of naming test. Each frame represents a 

single trial, as numbered in sequence. The stimuli presented, and their taste 

property, all neutral (as defined by the individual subjects responding) as 

this is the extension test , are identified vertically within the beginning of 

each frame. Within each trial, presented sequentially on the horizontal 

axis, five separate response components are displayed as follows: (i) the 

stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (iii) the 

stimulus/ stimuli presented above 'selection' represent those others that the 

subject said he/ she would also like to try, (iv) the stimulus presented above 

the vertical 'taste' label represents that actually tasted by the subject ( or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. The top panel shows performance with Stimulus Set One prior to the 

Extension of Naming Test. Again, each frame represents a single trial, as 

numbered in sequence. The stimuli presented, and their taste properties, 

nice or nasty (as defined by the individual subjects responding) , are 

identified vertically within the beginning of each frame. Within each trial, 

presented sequentially on the horizontal axis, five separate response 

components are displayed as follows: (i) the stimulus presented above 

'prefer' represents that indicated as being preferred by the subject before 

tasting, (ii) the stimulus presented above 'choice' represents that that the 

subject elected to taste, (iii) the stimulus/ stimuli presented above 'selection' 

represent those others that the subject said he/ she would also like to try, 

(iv) the stimulus presented above the vertical 'taste' label represents that 

actually tasted by the subject (or refused, as indicated), and (v) the stimulus 

presented above the final 'prefer' represents that which the subject 

indicated a preference for after tasting. 
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Figure 6.8 

Testing Extension of Naming - Individual Data 

The bottom panel of the graph depicts performance, by Subject MB, in each 

of the three trials in the extension of naming test. Each frame represents a 

single trial, as numbered in sequence. The stimuli presented, and their taste 

extension of namingproperty, all neutral (as defined by the individual 

subjects responding) as this is the extension test , are identified vertically 

within the beginning of each frame. Within each trial, presented 

sequentially on the horizontal axis, five separate response components are 

displayed as follows: (i) the stimulus presented above 'prefer' represents 

that indicated as being preferred by the subject before tasting, (ii) the 

stimulus presented above 'choice' represents that that the subject elected to 

taste, (iii) the stimulus/ stimuli presented above 'selection' represent those 

others that the subject said he/she would also like to try, (iv) the stimulus 

presented above the vertical 'taste' label represents that actually tasted by 

the subject (or refused, as indicated), and (v) the stimulus presented above 

the final 'prefer' represents that which the subject indicated a preference 

for after tasting. The top panel shows performance with Stimulus Set One 

prior to the Extension of Naming Test. Again, each frame represents a 

single trial, as numbered in sequence. The stimuli presented, and their taste 

properties, nice or nasty (as defined by the individual subjects 

responding) , are identified vertically within the beginning of each frame. 

Within each trial, presented sequentially on the horizontal axis, five 

separate response components are displayed as follows: (i) the stimulus 

presented above 'prefer' represents that indicated as being preferred by 

the subject before tasting, (ii) the stimulus presented above 'choice' 

represents that that the subject elected to taste, (iii) the stimulus/ stimuli 

presented above 'selection' represent those others that the subject said 

he/ she would also like to try, (iv) the stimulus presented above the vertical 

'taste' label represents that actually tasted by the subject ( or refused, as 

indicated), and (v) the stimulus presented above the final 'prefer' 

represents that which the subject indicated a preference for after tasting. 
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Figure 6.8: Phase Five : Testing Extension of Naming 
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Figure 6.9 

Testing Extension of Naming - Individual Data 

The bottom panel of the graph depicts performance, by Subject JW, in each 

of the three trials in the extension of naming test. Each frame represents a 

single trial, as numbered in sequence. The stimuli presented, and their taste 

property, all neutral (as defined by the individual subjects responding) as 

this is the extension test , are identified vertically within the beginning of 

each frame. Within each trial, presented sequentially on the horizontal 

axis, five separate response components are displayed as follows: (i) the 

stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (iii) the 

stimulus/ stimuli presented above 'selection' represent those others that the 

subject said he/ she would also like to try, (iv) the stimulus presented above 

the vertical 'taste' label represents that actually tasted by the subject ( or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. The top panel shows performance with Stimulus Set One prior to the 

Extension of Naming Test. Again, each frame represents a single trial, as 

numbered in sequence. The stimuli presented, and their taste properties, 

nice or nasty (as defined by the individual subjects responding), are 

identified vertically within the beginning of each frame. Within each trial, 

presented sequentially on the horizontal axis, five separate response 

components are displayed as follows: (i) the stimulus presented above 

'prefer' represents that indicated as being preferred by the subject before 

tasting, (ii) the stimulus presented above 'choice' represents that that the 

subject elected to taste, (iii) the stimulus/ stimuli presented above 'selection' 

represent those others that the subject said he/ she would also like to try, 

(iv) the stimulus presented above the vertical 'taste' label represents that 

actually tasted by the subject (or refused, as indicated), and (v) the stimulus 

presented above the final 'prefer' represents that which the subject 

indicated a preference for after tasting. 
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again stated a pre-taste preference for the Yaz (YS) and proceeded to taste 

it. After tasting he said he liked both the Yaz (YS) which he referred to as 

"another soft one" and the Lud (LS) {entirely consistent with his learning 

of both categories including the new rule breakdown}. On the final trial he 

stated a pre-taste preference for the Lud (L6) saying "I would like to try the 

Lud" and proceeded to taste it. After tasting he remarked "another soft one, 

I've had all soft ones today" and restated his preference for it. On trials two 

and three he did not select any other stimuli. 

MB 

Stimulus Set One 

In all three trials MB stated a preference for the Lud, chose only the Lud to 

taste, selected the two remaining Luds as stimuli she would also like to try 

saying, on the first trial, "these are the nice ones" and always ended the 

trial stating a preference for the Lud. She referred to the Luds in the latter 

two trials as "nice Luds". 

Stimulus Set Two 

Despite appearing quite anxious and saying "I don' t want to" when offered 

the choice of stimuli to taste on the first and second trials she proceeded to 

state a preference for the Lud. On the first trial she chose the Lud (L4) to 

taste and selected LS as the only other stimulus he would like to try. After 

tasting she restated her preference for the Lud. On the second trial she 

stated a preference for the Lud (LS) but refused to taste either food sample. 

She selected L6 as the only other stimulus she would like to try. In response 

to the final question she restated his preference for the Lud. On the final 

trial she refused to state a preference, refused to try either of the food 

samples stating "I don't want to taste any more", and refused to select any 

others as those she might also like to try. She ended the trial by restating 

his preference for the Lud and commenting "I don't want to taste the Yaz, I 

like the Luds". 

JW 
Stimulus Set One 

In all three trials JW stated a preference for the Yaz, chose only the Yaz to 

taste and always ended the trial stating a preference for the Yaz. In trials 

one and two he selected the remaining four stimuli as others he would also 

like to try, on the final trial he selected one Yaz (Y2) and one Lud (L2) as 

the others he would also like to try. After tasting on this final trial he 

commented "It was a nice Yaz". 
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Stimulus Set Two 

When the new stimulus set was presented for potential tasting and JW was 

asked which he would like he replied "I don't know, I've never tried these 

ones". In all three trials JW stated a preference for the Lud but chose to 

taste both food samples. After tasting both in the first trial he remarked 

that the Lud "was nice" and the Yaz, interestingly, "was bad". In the second 

trial he again remarked that the Yaz was "bad" but then, after tasting the 

Lud, said "wrong again, I think this one tastes bad". He indicated a 

preference for the Luds and then said "I think it tasted bad but I don't 

know, I think I like the Lud - these are different Luds". In the final trial, 

after tasting both stimuli, he stated "Nice Lud, it was a bad Yaz, the Lud was 

good and the Yaz was bad". In all trials he selected all remaining four 

stimuli as others he would also like to try and always ended the trial stating 

a preference for the Lud. 
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A number of interesting observations were made in this experiment. 

Of particular interest in this experiment is the manner in which the 

subjects approached the new set of stimuli in the extension test. CJ, despite 

clearly demonstrating and stating a preference for the Luds in the first 

stimulus set nonetheless proceeded to select the Yaz to taste on the first 

trial. On the second trial he elected again to taste the Yaz and finished the 

trial saying that he liked both the Yaz and the Lud although he had not 

tasted the latter. Thus one could argue that both these stimuli had now 

become members of his preferred category - the Lud on the basis of his past 

experience and the Yaz as it was no longer unpleasant tasting. On the final 

trial he elected to taste a Lud. 

MB was entirely consistent in choosing Luds as the stimuli she 

preferred and wished to taste in the first stimulus set. She exhibited a 

complete extension of naming - all stimuli chosen in the second stimulus 

set were consistent with her performance in relation to the first set. 

Interestingly, she appeared quite anxious in relation to tasting and perhaps 

her extension was partially motivated by avoiding the stimuli she did not 

wish to taste rather than by wanting the stimuli which were named 

consistent with those that had been pleasant tasting in Phase Three. 

JW's responses were similar to CJs although there were more 

spontaneous comments to track his responding to the new set of stimuli. At 

the outset of the extension test, when asked which stimulus he preferred he 

simply stated that he didn't know as he hadn't tried these yet. This is an 

interesting contrast with MB who clearly used the stimulus name to guide 

her responding. Having tasted both the Yaz and the Lud, JW stated that the 

former was "bad" and the latter was "nice" - the converse of his verbal 

statements in Phase Three. On closer examination though this responding 

after tasting makes perfect sense - after all the Yaz was no longer pleasant 

but neutral and the Lud was no longer unpleasant but neutral - thus both 

stimuli had undergone a hedonic shift in comparison to their learnt related 

tastes in Phase Three. JW confirmed this view when he said "These are 

different Luds". This, then, might be best regarded as a case of rule reversal 

after tasting - perhaps the most interesting features of JW's behaviour are 

his lack of use of the name initially to guide tasting but rather his 

insistence upon tasting before verbally concluding his preference. 

Further, it is interesting that he appeared completely unhesitant in tasting 

the new stimuli despite being completely reliable in disliking the salted 
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stimuli in the preference test and exhibiting stable behaviour to this effect 

in Phase Three. 

Another very interesting observation concerns the participants' 

verbal behaviour in relation to the stimuli. All three participants 

spontaneously verbalised about the stimuli, particularly describing their 

palatability or otherwise. This is interesting in that it appears that subjects 

were not only using verbal categorisation in response to the stimuli, 

naming each stimulus individually, but also generating considerably more 

verbal behaviour describing the parameters of the stiumli encountered in 

the name-taste training and in the extension testing. In other words, 

subjects used verbal behaviour to initially learn about these novel foods 

(Stimulus Set One) and, having done so, again made extensive use of verbal 

behaviour in response to the new set of novel foods (Stimulus Set Two) 

encountered in the Extension of Naming Test. The amount of verbal 

behaviour spontaneously used during the extension tresting was perhaps 

enhanced by the proximity of the sessions featuring the first and second 

stimulus sets in phase five. Perhaps the most significant point here is not 

only the use of naming per se, but that there was much verbal behaviour 

also generated beyond that specifically used to refer to the presented 

stimuli. 

Attention should be drawn to the fact that this capturing of spontaneous 

verbal comments in vivo was extremely illuminating in facilitating an 

understanding of the subjects behaviour. It has previously been observed 

(see Dugdale and Lowe,1990) that it may be the case that what a subject says 

after an experiment about their behaviour while the experiment was in 

progress may be quite uninformative and, indeed, potentially misleading. 

Presumably this may apply all the more when the participants are 

particularly young subjects who may simply forget what their verbal 

behaviour, overt or covert was during a study and consequently 

inadvertently misrepresent any particular strategy or strategies used while 

the experiment was underway. 

Methodological issues were again noted in a n effort to refine the 

design and procedures used yet further. 

It was noted that after tasting the subjects were most often simply pointing 

to the preferred stimulus to indicate their response to the question as to 
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which stimulus they "liked the best". The subsequent introduction of the 

procedural refinement - prompting the subjects to name the stimulus 

rather than merely pointing - clearly had a profound effect on the 

subjects' performances. Uniformly, the subjects' behaviour stabilised very 

quickly and remained stable throughout the remainder of this phase 

allowing progression to Phase Four. Why this intervention had such an 

effect is difficult to evaluate. One possibility is simply that subjects' 

memories for the stimulus names was aided and thus their subsequent 

behaviour was under greater verbal regulation. Another possible 

explanation is that subjects links between their experiences of pleasant and 

unpleasant tastes and the respective stimulus names were now enhanced -

after all subjects were now naming the stimuli twice as frequently. 

Perhaps, as they engaged in this second naming of the stimuli after 

tasting their naming of the stimuli was further reinforced. This could be 

case if, for example, after tasting a particular stimulus which was 

unpleasant, then naming it , it may have been easier to avoid the same -

named stimulus on the next trial. It will be recalled that the subjects 

naming of the stimulus in this sequence (at the end of the trial) may have 

facilitated his use of that name in the next trial given the now greater 

temporal proximity of naming in each trial (i.e. naming now occurred at 

the end of a trial and the beginning of the next trial perhaps thereby 

facilitating trial to trial transfer of responding). 

Another possible explanation is that the sequence of tasting and 

naming now facilitated learning the name-taste relation. This becomes 

clearer if one imagines, for example, that the child had just tasted a 

stimulus which was regarded as unpleasant. It may be easier to link the 

name with such a stimulus if naming occurs while the unpleasant taste is 

still in the mouth. This transfer from trial to trial might then have been 

heavily negatively reinforced facilitating as it did a more effective 

avoidance of the unpleasant food samples - this would at least partially 

account for the increased stability in responding. 

It was also noted that two subjects had difficulties in Phase Two, 

during training the colour-name relations, and underwent many trials 

before eventually being discarded from the study; their data is not reported 

here as they did not proceed to furnish complete datasets. Nonetheless their 

difficulty in attaining accurate responding, and the subsequent necessity 

to undergo many trials in an attempt to attain the specified preformance 

criteria led to raising the issue as to whether this phase could again be 
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refined to reduce the time taken for completion and further prevent any 

needless subject attrition - a factor considered to be critically important in 

the next experiment, the chief objective of which was a replication of the 

current study with even younger subjects. 
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EXPERIMENT SEVEN 

The Effects of Common Naming 

on 

The Acceptability of, 

and Preferences for, 

Novel Foods 

in 

Three - Four Year Olds 
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Introduction 

As noted in the discussion after Experiment Seven, the introduction of 

a prompt forcing post-taste name production appeared to quickly stabilise 

responding in the preceding experiment thus it appeared obvious to 

include it in the procedure from the outset, in the experiment presented 

below. 

Also noted was the possibility that the performance criterion in the 

production trials in Phase Two (Training and Testing Colour-Name 

Relations) was executed in such a way as to possibly inflate the number of 

learning trials beyond what may have been neccessary to achieve the 

desired learning outcome. In an attempt to conduct the training with 

greater time efficiency (which, it was hoped, would also reduce subject 

attrition) the criterion for production responding in Phases Two and Four 

was altered. Instead of now presenting each Yaz with each Lud in blocks 

repeatedly featuring the same pair we simply presented a Yaz and a Lud 

randomly chosen from each category and repeatedly did this until seven 

out of eight consecutive responses were correct. This was performed with 

the qualification that each Yaz-Lud combination had to appear at least 

three times. Thus verbal production trials were now conducted in blocks of 

nine, each block featuring three Yaz-Lud pairings, presented in a random 

sequence. This was also felt to be a more sensitive measure of response 

reliability in that if a subject had responded correctly on all three 

presentations then one could conclude that the relation had indeed been 

learned reliably - any further trial presentations, as dispensed in the block 

presentation structure in the previous studies, may have led to needlessly 

excessive training which has two drawbacks. Firstly, from a pragmatic 

point of view, it may involve risking 'on-task' attention from subjects; if 

the same stimuli that have already been learnt are repeatedly presented 

then it's not unreasonable to suppose that a subject's attention may wander 

and paradoxically induce the presentation of even more training trials due 

to inadvertent errors. Secondly, from a theoretical point of view, it may of 

course mean that ultimate interpretation is insensitive - featuring as it may 

explanation based on a higher number of trials than was actually 

neccessary for the outcomes observed to emerge. 

An additional aim of the current experiment was the exploration of the 

naming intervention in a younger age group - thus the chosen 
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participants were between three and four years old. The cross-sectional 

developmental analysis that this allowed was indeed informative as will be 

discussed later. 

Method 

Subjects 

Three children completed this experiment. They were recruited from the 

Tir Na N'Og day-care nursery. All of the subjects were chosen from a group 

of children whose parents had granted permission for them to participate 

having received a letter summarising the study. The children ranged in 

age from 3 years 1 month to 3 years 3 months. There were two girls and one 

boy. 

Table 7.1 

Experiment Seven 

Age of Subjects 

Subject 

GJ 
KB 

KF 

Age at Start 

3 yrs 1 mth 

3 yrs 1 mth 

3 yrs 3 mths 

Mean age of subjects at start = 3 yrs 2 mths 

Setting and Apparatus 

The experiment was conducted in a research room at the Tir Na N'Og day­

care nursery. The subject was seated across a table from the experimenter. 

All experimental sessions were video-recorded using a Panasonic M7 video 

recorder. 

Materials 

1. The Foods 

During all phases of the experiment the 'novel food' employed was Fromage 

Frais. 
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Flavours 

150ml of icing sugar was added to 250g of Fromage Frais to produce a 'nice' 

flavour, 15ml salt was added to produce an unpleasant flavour, and 5ml of 

vanilla essence or lime juice, or no additional flavour was added to produce 

a 'neutral' flavour. 

Colours 

Twelve different colours of Fromage Frais were produced. To produce the 

colours food colouring was added to 10ml portions of Fromage Frais in the 

following manner: 

White 

Blue 

Yellow 

Green 

Red 

Lilac 

Purple 

Orange 

Brown 

Turquoise 

Lime 

Dark orange 

2. Other i terns 

- no additional colour 

- 10 units blue 

- 15 units yellow 

- 30 units green 

- 20 units red 

- 10 blue + 25 red 

- 20 blue + 30 red 

- 20 red+ 15 yellow 

- 10 green+ 10 yellow+ 25 red + 5 blue 

- 23 blue+ 10 green 

- 10 green + 3 5 yellow 

- 45 red+ 15 yellow 

Plastic tubs of 12cm in diameter in which to present the foods. 

A blindfold for use in the preference testing. 

Response sheets upon which to record subjects responses. 

Experimental Design 

After an initial familiarisation phase the experiment proceeded in the five 

phases as outlined for Experiment Six. 

PROCEDURE 

All phases were identical to those described for Experiment Six above with 

the exception of Phases Two, Three, and Four - the featured changes are 

described in detail below. 

Phase Two 

Training and Testing Colour-Name Relations 

Six food stimuli were introduced to each subject. Each of the six stimuli was 

coloured differently. Subjects were trained to name three of the novel 
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stimuli 'Yaz' and the remaining three stimuli 'Lud' (the assigning of 

particular names to particular colours was counterbalanced across 

subjects). At this stage the stimuli were discriminable by colour only 

(subjects had not tasted any of these novel foods) and subjects were 

required to learn this name-colour relation. This training proceeded in 

three stages. 

Stage One: Colour-Name Comprehension Training and Testing 

This was conducted exactly as described in Experiment Six above. 

Stage Two: Colour-Name Production Training and Testing 

The experimenter placed two foods, 11 and Yl, in clear round plastic bowls, 

on the table. The experimenter then said 

"I want you to learn what these foods are called. When you 
can tell me their names I'll give you a star to show how good 
you are" 

The experimenter then pointed to one of this first pair and said 

"Can you tell me what this is?" 

If the subject responded correctly the experimenter said 

"Clever girl/boy" 

If the subject responded incorrectly the experimenter said 

"This is a 'Lud/Yaz' - Can you say 'Lud/Yaz'?" 

Each Yaz stimulus (i.e. Yl, Y2, Y3) appeared with each Lud stimulus (11, 12, 

13) at least three times and trial were conducted in blocks of nine. Each 

block featured three Yaz-lud pairings presented three times in a random 

sequence. Consequently, each subject could attain criterion performance in 

a minimum of three trial blocks. 

Stage Three: Family Categorisation 

Two pairs of foods were presented on the table simultaneously (two Yazs and 

two luds). The experimenter then said 

"Can you tell me which are the Yazs/ luds?" 

Subjects were required to point to the appropriate stimuli. If the subject 

responded correctly the stimuli were removed from the table, replaced in 
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different positions, and the next trial began. Once subjects had attained 

criterion performance of seven out of eight consecutive correct responses 

the categorisation task was repeated with all six stimuli simultaneously on 

the table until criterion performance (again seven out of eight consecutive 

correct responses) with all six was attained. 

Phase Three 

Training and Testing Name-Taste Relations 

The subjects stimuli foods were flavoured in accordance with their 

individual taste preferences as recorded in the taste preference test i.e. if a 

subject indicated a positive face in response to tasting sugar then sugar was 

added to one stimulus set (e.g. the Yazs); conversely, if a subject indicated a 

negative response to salt then salt was added to flavour the 'negative' 

stimuli (the remaining stimulus set). 

The experimenter then presented Ll and Yl on the table and said 

"What is this?" (indicating each one of the pair in tum) 

The experimenter then asked the subject 

"Which one do you like the best?" 

The experimenter then asked the subject 

"Would you like to try one?" 

Upon recording the subjects response, the remammg four stimuli were 

placed on the table (thus all six were simultaneously present) and the 

experimenter asked the subject 

"Which others would you like to try?" 

The four additional stimuli were then removed from the table and the 

subject was allowed to taste whichever stimulus (or both if the subject 

elected to taste both) she selected from this first pair. With this first pair of 

stimuli (Ll and Yl) the subject was encouraged to taste both foods and were 

prompted to do so if they appeared reluctant. After tasting the subject was 

asked 
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"Which one tastes the best?" 

If a subject didn't respond to this question by naming the food she/ he was 

prompted with the question 

"What is it called?" 

Then the second pair of foods (L2 and Y2) were placed on the table 

and the questions outlined above (questions 1-5) were posed. Finally the 

third stimulus pair were presented (L3 and Y3) and the questions outlined 

above (questions 1-5) were again posed. When the second and third 

stimulus pairs were presented the subjects were not encouraged to taste 

them but were allowed to taste none/ either/ both foods from each stimulus 

pair if they elected to do so - thus we were able to assess the immediate 

effect of the first name-taste link on the remaining members of each 

named class. The subjects responses to the questions were recorded as well 

as their choice of foods to taste and their actual consumption patterns. 

This procedure was repeated with pairs of stimuli (randomly selected 

Yazs and Luds) until the subject exhibited differential responses to the 

named foods i.e. responded to the questions with the category name of their 

positively flavoured food on six consecutive trials. 

Phase Four 

Training and Testing Colour Name Relations II 

A second set of six novel stimuli was introduced and subjects were trained 

in verbal comprehension and production in relation to this new set of 

stimuli. Training proceeded as detailed in Phase Two above. 

Phase Five 

Testing Extension Of Naming To The Novel Foods 

This phase was conducted exactly as described in Experiment Six above. 
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Phase One: Preference Testing 

Note: Please refer to Figure 7.1 to see this data. The data graphed 

represents the final three data points (after the concentrations of added 

sugar and salt were adjusted upward to elicit reliable responding from each 

subject) in preference testing with each subject 

GJ 

GJ responded positively with perfect reliability to sugar. GJs response to salt 

was more variable but as there was clear divergence between these 

categories GJ proceed in the experiment. 

KB 

KB's response to sugar was reliable and positive. KB's response to salt was 

more variable but as there was clear divergence between these categories 

KB proceeded in the experiment. 

KF 

KF responded positively to sugar with perfect reliability. KFs response to 

salt was reliably negative. 
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Figure 7.1 

Preference test response data for all three subjects - GJ, KB, and KF. Note 

that the green shading indicates a positive response, the yellow shading 

indicates a neutral response, and the red shading indicates a negative 

response. The data plotted include the three final preference trials for each 

particpants, featuring both foods - sugar and salt, these foods were then at 

their final concentration levels for each subject (the level concentration 

level utilised in all subsequent phases). The overall response to each of the 

foods can be observed by noting the proportion of each colour featured in 

the histogram for each food. 
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Figure 7.1: Preference Test 
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Phase Two: Training and Testing Colour-Name Relations 

These data is presented grpahically in Figure 7.2. 

GJ 

Comprehension 

Stimulus Set One 

GJ required a total of fourteen trial blocks to attain criterion performance 

in comprehension. 

Stimulus Set Two 

GJ required three trial blocks to complete comprehension training with the 

second set of stimuli. 

Production 

Stimulus Set One 

GJ required six blocks of trials to attain criterion performance in the 

production training phase. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, GJ attained criterion performance in the production phase in four 

trial blocks. 

Family Category Testing 

Stimulus Set One 

When four stimuli were presented simultaneously GJ attained criterion 

performance in two trial blocks. Subsequently, when all six stimuli were 

presented GJ attained criterion performance in three trial blocks. 

Stimulus Set Two 

With the second set of six stimuli, when four stimuli were presented 

simultaneously, GJ attained criterion performance in one trial block. When 

all six stimuli were simultaneously presented GJ again attained criterion 

performance after one trial block. 

Total 

In phase two GJ required a total of 33 trial blocks; in phase four he required 

a total of 24 trial blocks yielding a grand total of 57. 
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KB 

Comprehension 

Stimulus Set One 

KB required a total of six trial blocks to attain criterion performance in 

comprehension. 

Stimulus Set Two 

KB required three trial blocks to complete comprehension training with 

the second set of stimuli. 

Production 

Stimulus Set One 

KB required seven blocks of trials to attain criterion performance in the 

production training phase. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, KB attained criterion performance in the production phase in four 

trial blocks. 

Family Category Testing 

Stimulus Set One 

When four stimuli were presented simultaneously KB attained criterion 

performance immediately i.e. in one trial block. Subsequently, when all six 

stimuli were presented KB attained criterion performance in three trial 

blocks. 

Stimulus Set Two 

With the second set of six stimuli, when four stimuli were presented 

simultaneously, KB attained criterion performance in one trial block. 

When all six stimuli were simultaneously presented KB again attained 

criterion performance immediately i.e. after one trial block. 

Total 

In phase two KB required a total of 3 3 trial blocks; in phase four he 

required a total of 24 trial blocks yielding a grand total of 57. 

460 



Figure 7.2 

Training and Testing Colour Name Relations 

Data are shown for all three subjects - GJ, KB, and KF. 

Total number of trial blocks completed during the comprehension 

(minimum trial blocks = 3) and production phases (minimum trial blocks = 

3); (production phase including performance when two, four, or all six 

stimuli - three from each stimulus set - were simultaneously presented) in 

Phase Two (Stimulus Set One) and Phase Four (Stimulus Set Two). The data 

was calculated by totalling block numbers performed until criterion 

performance was observed (see text for detail). 
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Figure 7.2: Training and Testing Colour-Name Relations 
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KF 

Comprehension 

Stimulus Set One 

KF required a total of three trial blocks to attain criterion performance in 

comprehension. 

Stimulus Set Two 

KF again required three trial blocks to complete comprehension training 

with the second set of stimuli. 

Production 

Stimulus Set One 

KF required five blocks of trials to attain criterion performance in the 

production training phase. 

Stimulus Set Two 

In Phase Four, learning the name-colour relations for the second set of 

stimuli, KF attained criterion performance in the production phase in four 

trial blocks. 

Family Category Testing 

Stimulus Set One 

When four stimuli were presented simultaneously KF attained criterion 

performance after eight trial blocks. Subsequently, when all six stimuli 

were presented KF attained criterion performance after ten trial blocks. 

Stimulus Set Two 

With the second set of six stimuli, when four stimuli were presented 

simultaneously, KF attained criterion performance after three trial blocks. 

When all six stimuli were simultaneously presented KF attained criterion 

performance after three trial blocks. 

Total 

In phase two KF required a total of 3 3 trial blocks; in phase four he 

required a total of 24 trial blocks yielding a grand total of 57. 

Phase Three: Training and Testing Name-Taste Relations 

These data are presented graphically in Figures 7.3, 7.4, and 7.5. 

GJ 

GJ required a total of 14 trials before attaining criterion performance in 

the name-taste relation training phase. 
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She stated a preference for the Yaz stimulus (Yl) on the first trial but 

refused to taste either food. She selected one Lud (L2) and one Yaz (Y3) as 

other stimuli she would like to try. She maintained that her preference was 

for Ll at the end of the trial. On trial two she said she preferred the 

presented Lud (L2) but again refused to taste either stimulus. She selected 

Y3 as the sole other stimulus she would like to try and maintained a 

preference for L2 at the completion of the trial. On trial three she chose the 

Yaz (Y3) but once again refused to taste either stimulus on offer. L2 was 

selected as the only other stimulus she would like to try. At the end of the 

trial she again restated her preference for Y3. Trial four marked a change -

on this trial she stated a preference for the Lud (L2), chose L2 to consume 

and selected the remaining Luds to also try. When it came to tasting she was 

successfully prompted to taste both the Lud and the Yaz. After tasting she 

maintained her preference for the Lud (L2). On trial five she stated a 

preference for the Yaz (Y2), chose not to consume either stimulus, selected 

L2 and L3 as the other stimuli she would like to try, refused to taste either 

stimulus and finally stated a preference for LL In the remaining nine 

trials she invariably stated a preference for the Luds, always chose the 

Luds to consume, and always tasted only the Lud on offer. Invariably she 

also restated her preference for the Lud at the end of each trial. Her 

performance in choosing from the remaining Y azs and Luds to try was 

somewhat more variable. As can be seen in Figure 7.3 on trials 6-10 she 

always selected the remaining Luds to try but on these trials she also 

invariably included a Yaz in her selection. From trial 11 onwards she 

selected only Luds. During the final few trials GJ spontaneously said "I 

don't want the Yazs ... they're nasty. I only want the Luds as they are nice" 

clearly verbalising a rule formulated about the stimuli and her preferences 

for their respective tastes. 
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Figure 7.3 

Training Name-Taste Relations 

Total number of trials completed until criterion performance was attained 

(see text for details), trial by trial, for Subject GJ. 

Each frame represents a single trial, as numbered in sequence. The stimuli 

presented, and their taste properties, nice or nasty (as defined by the 

individual subjects responding), are identified vertically within the 

beginning of each frame. Within each trial, presented sequentially on the 

horizontal axis, five separate response components are displayed as follows: 

(i) the stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (iii) the 

stimulus/ stimuli presented above 'selection' represent those others that the 

subject said he/ she would also like to try, (iv) the stimulus presented above 

the vertical 'taste' label represents that actually tasted by the subject (or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. 
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Figure 7.3: Phase Three: Training Name • Taste Relations 
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Figure 7.4 

Training Name-Taste Relations 

Total number of trials completed until criterion performance was attained 

(see text for details), trial by trial, for Subject KB. 

Each frame represents a single trial, as numbered in sequence. The stimuli 

presented, and their taste properties, nice or nasty (as defined by the 

individual subjects responding), are identified vertically within the 

beginning of each frame. Within each trial, presented sequentially on the 

horizontal axis, five separate response components are displayed as follows: 

(i) the stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (iii) the 

stimulus/stimuli presented above 'selection' represent those others that the 

subject said he/she would also like to try, (iv) the stimulus presented above 

the vertical 'taste' label represents that actually tasted by the subject ( or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. 
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Figure 7.4: Phase Three: Training Name • Taste Relations 
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Figure 7.5 

Training Name-Taste Relations 

Total number of trials completed until criterion performance was attained 

(see text for details), trial by trial, for Subject KF. 

Each frame represents a single trial, as numbered in sequence. The stimuli 

presented, and their taste properties, nice or nasty (as defined by the 

individual subjects responding), are identified vertically within the 

beginning of each frame. Within each trial, presented sequentially on the 

horizontal axis, five separate response components are displayed as follows: 

(i) the stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (iii) the 

stimulus/stimuli presented above 'selection' represent those others that the 

subject said he/she would also like to try, (iv) the stimulus presented above 

the vertical 'taste' label represents that actually tasted by the subject (or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. 
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Figure 7.5: Phase Three: Training Name - Taste Relations 
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KB 
KB required a total of 15 trials to attain criterion performance in the name­

taste relation training phase. On trial one KB stated a preference for the 

Yaz (Yl), chose Yl to taste, selected the remaining Yazs as others he would 

like to try, tasted only Yl (despite prompting) and subsequently said he 

preferred it. On trial two he again stated a preference for the Yaz (Y2), 

chose the Yaz to taste, selected the remaining Yazs (Yl and Y3) and a Lud 

(L3) as others he would like to try, and proceeded to taste the Yaz and restate 

his preference for it. On the third trial he again stated a preference for the 

Yaz (Y3) and chose the Yaz to taste. He selected all of the remaining stimuli 

(Yl, Y2, Ll, and L2) as stimuli he would also like to try. He proceeded to taste 

Y3 and then restated his preference for it. On trial four he stated a 

preference for the Yaz (Y2) but chose to taste the Lud (Ll). He selected the 

remaining Yazs (Yl and Y3) and a Lud (L3). He tasted Ll and then stated his 

preference as being for Y2. In the remaining nine trials he always stated a 

preference for the Yaz and always chose the Yaz to taste. With the exception 

of trial seven - when he stated after tasting that he had a preference for 

neither the Yaz nor the Lud - he invariably stated a preference for the Yaz 

at the end of each trial. His performance in selecting other stimuli that he 

would also like to try was a little more variable; in trial five he selected 

another Yaz (Y2) and another Lud (L3), in trial nine he selected all of the 

remaining stimuli to try (Yl, Y2, Ll, and L3). In all other trials he selected 

the remaining Yazs with the single exception of trial twelve when he 

selected one of the remaining Yazs rather than both of them. As with GJ 

above, KB spontaneously reported "I only want to taste the Yazs ... they taste 

nice" again indicting a clear relationship had been formulated between the 

food names and their tastes (at least with respect to the 'positive' flavoured 

foods) . 

KF 

KF required a total of 13 trials to attain criterion performance in the name­

taste relation training phase. On the first trial S3 stated a preference for 

the Lud (Ll), chose Ll to taste but did not select any others as stimuli she 

would also like to try. However, when the opportunity to taste arose she 

refused to do so. She completed the trial by restating a preference for Ll. On 

the second trial she stated a preference for the Yaz (Y2) and chose Y2 to 

taste. She selected Ll, L3 and Yl as others she would like to try. Once again 

she refused to taste either stimulus and ended the trial by stating a 

preference for the Lud (L2). On trial three she stated a preference for the 

471 



lud (13), and chose 13 to taste. She selected 12 and Yl as others she would 

like to try. Again, when the time came to taste she refused to do so despite 

considerable prompting. On trial four she stated a preference for 12, chose 

12 to taste, and selected 11 and Y3 as others she would like to try. On this 

trial she tasted both the lud (12) and the Yaz (Yl) and after doing so stated a 

preference for the lud. On trial five she stated a preference for the Yaz 

(Y2), chose it to taste and selected Yl and 12 as others she would like to try. 

She proceeded to taste both stimuli and ended the trial by stating a 

preference for the Yaz. In the remaining eight trials she invariably stated 

a preference for the Yazs, chose only the Yazs to taste and always ended the 

trial by restating her preference for the Yazs. Her performance in 

selecting other stimuli that she would like to try was a little more varied; on 

trials five and six she selected only one of the remaining two Yazs (Y2 on 

both occasions), on the remaining six trials she always selected both 

remaining Yazs. KF remained relatively quiet throughout this entire series 

of trials and did not produce any spontaneous verbal comments which may 

have provided additional material to aid interpretation of the results. 

Phase Five: Testing Extension of Naming 

These data are presented graphically in Figures 7 .6, 7. 7, and 7 .8. 

GJ 

Stimulus Set One 

In all three trials GJ stated a preference for the lud, chose only the lud to 

taste, and always ended the trial stating a preference for the lud. On trial 

one and two she selected the remaining two luds when requested to 

indicate which other stimuli she would like to try, on the third trial she 

selected one of the remaining luds and one Yaz. 

Stimulus Set Two 

In trial one GJ stated a preference for the lud (14), chose it to taste, selected 

the remaining two luds as others she would like to try, and ended the trial 

restating her preference for the lud. In trial two she stated a preference 

for the lud and chose to taste it but selected only one of the remaining two 

luds (14) as a stimulus she would also like to try. She ended the trial by 

restating her preference for the lud. In the final trial she stated a 

preference for the lud and chose the lud to taste. She did not select any 

other stimulus as one that she would also like to try. She ended the trial by 

restating her preference for the lud. 
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Figure 7.6 

Testing Extension of Naming - Summary Data 

The bottom panel of the graph shows the total percentage correct data for 

all three subjects - GJ, KB and KF in each of the three trials completed to test 

extension of naming. Each test trial is numbered in sequence. Within each 

trial, presented sequentially on the horizontal axis, five separate response 

components are summarised and displayed as follows: (i) the histogram 

presented above 'prefer' represents the percentage total of subjects who 

indicated preferring the 'positive' stimulus in question before tasting, (ii) 

the histogram presented above 'choice' represents the percentage total of 

subjects who chose to taste only the positive stimulus offered, (iii) the 

histogram presented above 'selection' represents the percentage total of 

subjects who selected all of the remaining 'positive' stimuli (and none of 

the remaining 'negative' stimuli) as those others that he/she would also 

like to try, (iv) the histogram presented above the vertical 'taste' 

represents the percentage total of subjects who elected to taste only the 

'positive' stimulus offered, and (v) the histogram presented above the final 

'prefer' represents the percentage total of subjects who indicated 

preferring the 'positive' stimulus in question after tasting. The top panel 

shows performance with Stimulus Set One prior to the Extension of Naming 

Test. Each test trial is numbered in sequence. Within each trial, presented 

sequentially on the horizontal axis, five separate response components are 

summarised and displayed as follows: (i) the histogram presented above 

'prefer' represents the percentage total of subjects who indicated 

preferring the 'positive' stimulus in question before tasting, (ii) the 

histogram presented above 'choice' represents the percentage total of 

subjects who chose to taste only the positive stimulus offered, (iii) the 

histogram presented above 'selection' represents the percentage total of 

subjects who selected all of the remaining 'positive' stimuli (and none of 

the remaining 'negative' stimuli) as those others that he/ she would also 

like to try, (iv) the histogram presented above the vertical 'taste' 

represents the percentage total of subjects who elected to taste only the 

'positive' stimulus offered, and (v) the histogram presented above the final 

'prefer' represents the percentage total of subjects who indicated 

preferring the 'positive' stimulus in question after tasting. 
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Figure 7.7 

Testing Extension of Naming - Individual Data 

The bottom panel of the graph depicts performance, by Subject GJ, in each 

of the three trials in the extension of naming test. Each frame represents a 

single trial, as numbered in sequence. The stimuli presented, and their taste 

property, all neutral (as defined by the individual subjects responding) as 

this is the extension test , are identified vertically within the beginning of 

each frame. Within each trial, presented sequentially on the horizontal 

axis, five separate response components are displayed as follows: (i) the 

stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (iii) the 

stimulus/ stimuli presented above 'selection' represent those others that the 

subject said he/ she would also like to try, (iv) the stimulus presented above 

the vertical 'taste' label represents that actually tasted by the subject ( or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. The top panel shows performance with Stimulus Set One prior to the 

Extension of Naming Test. Again, each frame represents a single trial, as 

numbered in sequence. The stimuli presented, and their taste properties, 

nice or nasty (as defined by the individual subjects responding), are 

identified vertically within the beginning of each frame. Within each trial, 

presented sequentially on the horizontal axis, five separate response 

components are displayed as follows: (i) the stimulus presented above 

'prefer' represents that indicated as being preferred by the subject before 

tasting, (ii) the stimulus presented above 'choice' represents that that the 

subject elected to taste, (iii) the stimulus/ stimuli presented above 'selection' 

represent those others that the subject said he/ she would also like to try, 

(iv) the stimulus presented above the vertical 'taste' label represents that 

actually tasted by the subject (or refused, as indicated), and (v) the stimulus 

presented above the final 'prefer' represents that which the subject 

indicated a preference for after tasting. 
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Figure 7.7: Phase Five : Testing Extension of Naming 
Stimulus Set One 
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Figure 7.8 

Testing Extension of Naming - Individual Data 

The bottom panel of the graph depicts performance, by Subject KB, in each 

of the three trials in the extension of naming test. Each frame represents a 

single trial, as numbered in sequence. The stimuli presented, and their taste 

property, all neutral (as defined by the individual subjects responding) as 

this is the extension test , are identified vertically within the beginning of 

each frame. Within each trial, presented sequentially on the horizontal 

axis, five separate response components are displayed as follows: (i) the 

stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (iii) the 

stimulus/stimuli presented above 'selection' represent those others that the 

subject said he/she would also like to try, (iv) the stimulus presented above 

the vertical 'taste' label represents that actually tasted by the subject ( or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. The top panel shows performance with Stimulus Set One prior to the 

Extension of Naming Test. Again, each frame represents a single trial, as 

numbered in sequence. The stimuli presented, and their taste properties, 

nice or nasty (as defined by the individual subjects responding), are 

identified vertically within the beginning of each frame. Within each trial, 

presented sequentially on the horizontal axis, five separate response 

components are displayed as follows: (i) the stimulus presented above 

'prefer' represents that indicated as being preferred by the subject before 

tasting, (ii) the stimulus presented above 'choice' represents that that the 

subject elected to taste, (iii) the stimulus/stimuli presented above 'selection' 

represent those others that the subject said he/ she would also like to try, 

(iv) the stimulus presented above the vertical 'taste' label represents that 

actually tasted by the subject (or refused, as indicated), and (v) the stimulus 

presented above the final 'prefer' represents that which the subject 

indicated a preference for after tasting. 
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Figure 7.8: Phase Five : Testing Extension of Naming 
Stimulus Set One 
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Figure 7.9 

Testing Extension of Naming - Individual Data 

The bottom panel of the graph depicts performance, by Subject KF, in each 

of the three trials in the extension of naming test. Each frame represents a 

single trial, as numbered in sequence. The stimuli presented, and their taste 

property, all neutral (as defined by the individual subjects responding) as 

this is the extension test , are identified vertically within the beginning of 

each frame. Within each trial, presented sequentially on the horizontal 

axis, five separate response components are displayed as follows: (i) the 

stimulus presented above 'prefer' represents that indicated as being 

preferred by the subject before tasting, (ii) the stimulus presented above 

'choice' represents that that the subject elected to taste, (iii) the 

stimulus/ stimuli presented above 'selection' represent those others that the 

subject said he/ she would also like to try, (iv) the stimulus presented above 

the vertical 'taste' label represents that actually tasted by the subject ( or 

refused, as indicated), and (v) the stimulus presented above the final 

'prefer' represents that which the subject indicated a preference for after 

tasting. The top panel shows performance with Stimulus Set One prior to the 

Extension of Naming Test. Again, each frame represents a single trial, as 

numbered in sequence. The stimuli presented, and their taste properties, 

nice or nasty (as defined by the individual subjects responding), are 

identified vertically within the beginning of each frame. Within each trial, 

presented sequentially on the horizontal axis, five separate response 

components are displayed as follows: (i) the stimulus presented above 

'prefer' represents that indicated as being preferred by the subject before 

tasting, (ii) the stimulus presented above 'choice' represents that that the 

subject elected to taste, (iii) the stimulus/ stimuli presented above 'selection' 

represent those others that the subject said he/she would also like to try, 

(iv) the stimulus presented above the vertical 'taste' label represents that 

actually tasted by the subject (or refused, as indicated), and (v) the stimulus 

presented above the final 'prefer' represents that which the subject 

indicated a preference for after tasting. 

479 



480 

Figure 7.9: Phase Five : Testing Extension of Naming 
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KB 

Stimulus Set One 

In all three trials KB stated a preference for the Yaz, chose only the Yaz to 

taste, selected the two remaining Yazs as stimuli he would also like to try 

and always ended the trial stating a preference for the Yaz. 

Stimulus set Two 

In all three trials KB stated a preference for the Yaz, chose only the Yaz to 

taste and always ended the trial by restating a preference for the Yaz. In 

the first trial he selected the remaining two Yazs as stimuli he would also 

like to try but in the remaining two trials he selected only Y4 - the Yaz he 

had consumed on the first trial. 

KF 

Stimulus Set One 

In all three trials KF stated a preference for the Yaz, chose only Yazs to 

taste, selected the two remaining Yazs as stimuli she would also like to try 

and always ended the trial stating a preference for the Yaz. 

Stimulus Set Two 

In all three trials KF stated a preference for the Yaz, chose only the Yaz to 

taste and always ended the trial stating a preference for the Yaz. In trial 

one she selected only one of the remaining Yazs (YS) as a stimulus she 

would also like to try, on trial two she again selected only one of the 

remaining Yazs (Y4 - the Yaz she had tasted in the preceding trial) and on 

the final trial she selected the two remaining Yazs (she had tasted both of 

these by now). 
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There are a number of striking observations in this experiment. 

Perhaps the key finding is the general evidence of the effective extension 

of naming - all participants showed responding in the extension of naming 

test indicating that the earlier name-taste relation training had indeed had 

an extensive impact. On each trial, each subject stated a preference only for 

the stimulus whose name was consonant with the earlier palatable name­

taste link. Prehaps more importantly, each subject chose only those stimuli 

whose name was linked with the palatable taste to taste in this test - it 

should be remembered that each of these stimuli were never tasted before; 

thus, this is clear evidence that verbal categorisation can, through 

extension, increase the likelihood of the consumption of an entirely novel 

food (or increase the avoidance of consumption of one). Thus, the subjects 

in this experiment did indeed show behaviour characteristic of responding 

to "categorizations as much as to the world itself' (Home and Lowe, in 

press, p.3) during the Extension of Naming Test. Not only did the 

participants proceed to state a preference for the neutrally-flavoured 

stimuli whose name was consonant with that of the the positively-flavoured 

stimuli in the earlier name-taste training, they subsequently tasted only 

those stimuli with such 'positive' names. It is difficult to envisage a clearer 

example of how responding to categorizations may not only occur but direct 

subsequent responding such that entire classes of stimuli are avoided (i.e. 

consumption responses to the stimuli with the 'negative' names in the 

current example) as well as approached. 

The observation that these subjects, comparatively younger than those in 

Experiment Six, performed with a greater degree of extension of naming is 

perhaps a little surprising and demands explanation. What might account 

for this observed difference? 

The obvious difference between these two experiments that might account 

for such divergence is the addition of the post-taste stimulus naming in 

each trial during the name-taste relation training phase. It was noted in 

Experiment Six that when this procedural modification was introduced the 

data from each subject evidenced rapid stabilisation - one subject's data met 

the response stabilisation criterion after twelve trials, one after seven, and 

one after six. Thus these older subjects were exposed to a greater number of 

trials without the modification than trials where it was in place. Looking at 

the data from Experiment Six we can see that the first subject had 
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undergone twenty-eight trials before the the post-taste naming was 

introduced, the second subject underwent eight trials prior to the 

modification, and the final subject completed twenty-one trials before the 

modification was in place. In contrast each subject in Experiment Seven 

experienced this feature on every trial since the outset - it is therefore not 

unreasonable to assume that their training, involving a more extensive use 

of subjective verbal production, and a consistent training history with it 

might well have led to greater extension. 

It is also worth noting that this sequencing in the trial, name-taste-name, 

is precisely the sort of condition which may best promote the name-taste 

link and lead to emergent behaviour in that this sequence itself induces a 

symmetrical verbal response encapsulating the taste. This may well be a 

very powerful way in which to condition such relations in that bi­

directionality of responding is trained - this matter will be discussed in 

more detail later. 

Also of interest is the finding that these subjects stated a verbal preference 

for these tasted foods after consumption - it should be remembered that 

these stimuli now had a neutral taste but they still led to the emission of a 

positive verbal preference statement. 

A further observation of interest is the somewhat low rate of selecting 

other members of the same named stimulus class as others that these 

subjects 'would like to try' in each trial. The appropriate verbal production 

of a particular stimulus name is one thing, it's extension to other stimuli 

within that named class is quite another. These young subjects did not show 

too much difficulty in acquiring the verbal production in response to the 

different coloured foods, indeed this may have been more rapidly acquired 

than in previous experiments - although the altered procedure may 

account for this - but they did tend to restrict responding to individual 

stimuli, even in a context - such as that present in the extension of naming 

test - when they could quite easily have extended their behaviour 

somewhat further. In other words, they appearred to treat ecah stimulus as 

a seperate entity despite the common name of the stimulus class. Again, this 

may simply reflect their level of exposure to these stimuli. Perhaps, if 

followed up sometime later, they would evidence more class-inclusive 

responding - this would be entirely consistent with the Home and Lowe 

account. 
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Other observations in this experiment are also important. The number of 

trials required in Phase Three to achieve stable responding is considerably 

less than observed in the preceding experiment - perhaps for three 

reasons. One possibility is, of course, the procedural refinement of 

introducing the necessity to produce the stimulus name before and after 

tasting at the outset of this phase. It will be recalled that its introduction in 

Phase Three in Experiment Six quickly resulted in stable response patterns 

across all subjects. A second interesting possibility is that this effect is 

perhaps more to do with verbal behaviour in general. These subjects 

exhibited considerably less spontaneous behaviour throughout this phase 

than did the comparatively older subjects in Experiment Six - two of the 

subjects (GJ and KB) spontaneously verbalised rules about the name-taste 

relations but only made these statements once. An interesting possibility 

then is that these subjects learnt more effectively using the name as this 

was a 'minimal' verbal intervention and perhaps one they could learn 

quite easily. A third possibility is simply that this younger group were 

more reluctant to taste the unpleasant tasting stimuli or, indeed, to taste in 

general - this may be broadly consistent with the food preferences 

literature (see literature review). These issues will be dealt with in more 

detail later. 
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Overview of Results 

From Experiments Four, Five, Six, and Seven 



An initial experiment was conducted largely with the objective of testing 

all major aspects of the procedure to be employed in the investigation of 

the effects of common naming on the acceptability of, and preferences for, 

novel foods in three- to five-year-old children. 

This initial pilot study was conducted in five phases. Firstly, each child 

participated in a test of their preference for 'positive' ingredients (i.e. 

icing sugar, maple syrup, and vanilla essence), and 'negative' ingredients 

(i.e. salt, vinegar, and lime juice) added to the base food, Fromage Frais. The 

subjects then completed a second phase during which they learned to 

reliably name the first stimulus set which comprised six individual stimuli -

three named "Yaz" and three named "Lud". During the phase dedicated to 

training name-taste relations subjects tasted each of the stimuli, and thus 

had an opportunity to learn which category of stimuli had been flavoured 

positively, and which negatively (recall that this was, of course, defined by 

the subjects own responding and not arbitrarily classified by the 

experimenter). Subjects then proceeded to learn to reliably name the 

second set of six stimuli - three named "Yaz" and three "Lud". Finally, a 

fifth phase featured a test of extension of naming - thus, each subject was 

now required to express preference for each of these new second set of 

stimuli and, perhaps more critically, were offered each to taste allowing a 

careful analysis of consumption patterns. 

Five subjects, averaging four years and seven months in age, participated 

in this experiment. 

Four of the subjects were reliable in responding positively to sugar, but 

were somewhat more variable in response to the other sweet flavours. 

Three of the subjects responded reliably in classifying the salt-flavoured 

food as negative but were, again, less reliable with other flavours. One of 

the subjects was very unreliable and responded both positively and 

negatively unpredictably to the flavours but he was retained in the study 

to furnish a comparison with his more reliably responding peers. 

All five subjects required a considerable amount of training to attain 

criterion performance in naming each of the specifically coloured foods, 

although in general subjects attained criterion performance with 
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somewhat fewer trials in Phase Four (when learning to name the second 

stimulus set). 

The most salient observation in the extension of naming test was that the 

subject with the most reliable preference data - also, coincidentally, the 

subject who was most spontaneously verbal throughout the experiment -

was the subject showing the greatest degree of extension of naming. 

This pilot study served it's purpose in providing a rigorous test of the 

design and procedures to be employed in the naming experiments. 

Assessing the results of the study allowed a number of significant 

procedural refinements to be implemented. 

A second experiment again had the major objective of assessing the 

influence of common naming on the acceptability and preferences for 

novel foods. This study featured several procedural changes. 

There were four major changes in the preference testing procedure - only 

sugar and salt were used to flavour the base food, test trials were increased -

they were now repeated until subjects showed reliable positive and 

negative response divergence between the flavoured foods, reliable 

responding to the 'neutral' foods ( one unflavoured, the other containing a 

little vanilla essence), and, lastly, subjects whose responding in the 

preference test was unreliable were discarded from the study. 

In the phase dedicated to training subjects to correctly name each coloured 

stimulus, the comprehension of the stimuli names was now initially tested 

with subjects proceeding to production training. 

There were also extensive revisions to the phases featuring the training of 

name-taste relations and testing extension of naming. 

Subjects were required to name each stimulus at the beginning of each 

trial, subjects were asked which stimulus they liked the best which may 

have been easier for them than the use of the word 'preferred', subjects 

were asked if they would like to try a food rather than eat it - the latter 

perhaps implying that all of a particular food would have to be consumed, 

and they were asked which other stimuli they would like to try - allowing a 

rapid test of within-class generalisation. 
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Three subjects participated in the second naming experiment, averaging 

five years and two months in age. 

All three subjects' responding was reliable in the initial preference test. 

Again, subjects required considerable training trials to attain criterion 

performance in learning to name each coloured stimulus food reliably. 

Despite the reliability observed in the preference tests, subsequent main 

effects of the intervention were not very clear. All three subjects chose to 

taste both Yaz and Lud stimuli in the first trial of the extension test, rather 

than responding consonant with their previous name-taste training. 

Indeed, one of the subjects consumed both Yaz and Lud stimuli on all three 

trials in the extension test. 

Two final experiments were conducted. In Experiment Six some procedural 

refinements were again introduced. 

In the phases dedicated to training colour-name relations, when subjects 

were undergoing production training they were initially presented with 

two stimuli and progressed to training with four, and then six stimuli and 

subjects had to indicate which were Yazs and which Luds without touching 

or moving the stimuli in any way. 

The phases dedicated to training name-taste relations were also revised; 

subjects experienced many more trials in this phase which was now deemed 

complete when subjects had attained a criterion of six consecutive identical 

responses i.e. exhibit stable name-taste relation responding. Finally, 

subjects were prompted to name the stimulus at the end of each trial if they 

had not done so - up until this experiment subjects could have responded to 

the question "which one tastes best?" by pointing - a verbal response was 

now required. 

Testing for extension of naming was also changed. Due to the often lengthy 

delay between colour-name relation training and testing for extension of 

naming, the first stimulus set were re-presented before extension testing 

began - although it should be noted that this was always on a different day 

to that on which the extension testing occurred. 
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Three children, whose ages averaged five years and one month, 

participated in this experiment. Although one subject was a little variable, 

all three responded with adequate reliability in the initial preference test 

and remained as participants throughout the entire study. 

All three subjects attained criterion performance in colour-name relation 

training more quickly than in the previous experiment, thus highlighting 

the utility of the procedural changes introduced in this phase. 

Interestingly, all three subjects required a considerable number of trials, 

ranging from fourteen to forty, in the name-taste relation training phase 

before stable responding was seen. 

In the extension of naming test one subject began by tasting the stimulus 

which had been linked with the 'negative' flavour (although in this test it 

was of course neutral in flavour) and proceeded to select the same named 

stimulus in the second trial, reverting in the final trial to tasting the 

stimulus whose name had previously been linked to the 'positive' flavour. 

The second subject chose the novel 'positively named' stimulus (the offered 

stimulus the name of which had been linked with 'positive' responding to 

trhe flavour in the previous training) in the first extension trial, and 

proceeded to taste this. In the second trial he said he preferred the 

'positive' stimulus but refused to taste anything, and in the final trial he 

refused to answer most of the questions but did finally express a preference 

for the 'positive' stimulus. The third subject initially chose the stimulus the 

name of which had been linked with the negative flavour in the name­

taste training and persisted to chose, and express a preference for these 

stimuli throughout the remaining trials. He selected every other stimulus 

on each trial as those others he would like to try and proceeded to taste 

every stimulus, although always expressed a preference for the stimuli 

whose name had previously been associated with the negative flavour. 

The final experimental study was conducted largely to replicate Experiment 

Six. Two minor procedural changes were introduced. The precise 

requirement for responding in the verbal production component of the 

colour-name training was altered with the aim of potentially reducing the 

number of trials required and also allowing a more sensitive measure of the 

required amount of training at this point. Secondly, the procedural 

refinement introduced in phase three in Experiment Six above - the 
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requirement to re-name the stimulus after tasting had occured in each trial 

- was implemented from the outset in the present experiment. In this 

investigation the participants were younger than above - with an average 

age of three years and two months. 

The responses recorded in the preference test were somewhat different in 

this younger age group. Although all three subjects showed a reliable 

divergence between stimuli groups, two subjects showed neutral responses 

to the salt flavoured stimuli - all three subjects were reliable in responding 

to sugar positively. 

Learning the colour-name relations appeared to require a little less 

training than that described above in Experiment Six, although this may 

reflect the procedural change. 

All three subjects required a similar number of trials to attain criterion 

performance in the name-taste training phase. The number of trials 

required ranged from thirteen to fifteen. 

In the extension of naming test the first subject consistently stated a 

preference for and chose to taste only those stimuli which shared a 

common name with those that were linked with a positive flavour in the 

name-taste training trials. There was, however, little evidence of complete 

within class generalisation (i.e. both other members of that stimulus class 

being chosen) in stimulus selection on only one trial. 

In the extension of naming test the second subject chose and tasted only 

stimuli labelled consistently with the name used in his initial name-taste 

training trials. Interestingly, however, this subject selected the two other 

members of this stimulus group as those he would like to try on only one 

trial - the first trial. 

The third subject again showed responding consistent with her training in 

the name-taste training phase, in that all stimuli preferred and chosen to 

taste were those who shared a name with the earlier stimulus name linked 

with the 'positive' taste. Again, complete within class generalisation was 

seen on only one trial, but it should be remembered that the subject had 

already tasted the two selected stimuli in the preceding trials. 
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A number of important observations are evident from the second set of 

experiments. 

Considerable variability was seen in taste preference responding in each of 

the initial preference tests. It is not entirely clear why this was the case. 

One possibility is that such preferences are simply due to natural variation 

in the innate perception of different taste properties (see, for example, 

Logue, 1991). Given that the two principle flavours used in these 

experiments were salt and sugar, and we know that these elicit differential 

responding even from neonates then we should perhaps not be surprised to 

find it in these older children. Nonetheless, such responses were somewhat 

variable within-subject. 

With such variability evident in infancy the question arises as to when this 

variation is greatest, and what factors might be involved in maintaining or 

altering that variation throughout the lifespan. 

A second explanation arises from the observation of these subjects ages. 

Perhaps the differential taste responding seen was the result of 

preferences already acquired earlier in childhood. At the ages of the 

children featured in these experiments we may well be already seeing the 

results of considerable learning. 

A third, and perhaps more intriguing hypothesis, is that the children were 

covertly naming and / or describing their taste experiences and using 

these descriptions to regulate their responding to the stimuli thus 

classified. It will be recalled that, at this age, children are capable of this 

form of responding and, indeed, it may be the most powerful way that they 

do respond (see Catania, 1992; also Horne and Lowe, 1996). 

Thus the variation seen in responding in initial preference testing is 

deserving of study in far greater detail and, further, it is unlikely to yield 

the mystery of these subtle genetic - perceptual - verbal - behavioural 

interactions without concerted and focused effort. That said, it does not 

appear to be imperative to achieve perfect reliability and divergence in 

taste to ultimately 'drive' two separate stimulus classes. Evidently, the 

results reported later in this series support the view that whenever such 

valence and divergence is predominantly, but not neccessarily totally 

present (i.e. in the experiments reported each category featured tastes that 

493 



led to largely negative or positive responding - but neither the negative 

nor the positive responding appeared to be present on every trial 

nonetheless this did appear to lead to the emergence of two distinct classes 

with differential palatability) this will suffice to elicit differential 

responding. Another question remaining then is just how much of a 

stimulus difference must there be to achieve the minimum requirements to 

form two different response patterns? It seems, again, that the answer to 

such a question is not likely to emerge unless considerable investment is 

made in researching single subject responding where these subtleties are 

perhaps best captured, and of course such divergences may well vary 

considerably between individuals. The methodologies already exist within 

which to frame such investigations. 

This second set of experiments was designed primarily to develop a 

procedure to test the hypothesis that naming, established through training 

with an initial set of stimuli would facilitate a transfer of responding to a 

set of novel stimuli which, despite having different physical appearances 

to the initial set (in that they were coloured differently) did, nonetheless, 

share a common name with the first set. This tranfer of responding was 

framed within the naming account proposed by Home and Lowe (1996) 

whereby behaviours emitted in response to one exemplar of a named 

stimulus class are extended to other, even novel, members with the same 

name via this evoked verbal common denominator. What comments can be 

made after completing the current set of investigations? 

Naming appeared not only an important feature of subjective responding 

but perhaps an imperative one, especially where the differentiation of 

these stimuli could best be served with recourse to such verbal 

categorisation. Significantly, there were occasions where subjects, having 

named stimuli, proceeded to not taste them. This is an important observation 

showing that taste is not a universal determinant of whether a food will be 

ingested - rather learning experience conferring a verbal categorical 

referent for any particular food may ultimately be more important , for if a 

food is named and because of it's name the subject proceeds to not taste it, 

how will a subject ever learn that this particular exemplar of apple is far 

sweeter than the bitter exemplar his initial learning encounter afforded 

him? 
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This is, of course, entirely in keeping with the account proposed by Horne 

and Lowe, who claim that 

" ... a common name for physically different objects can provide a powerful 
means of establishing entirely new behavior towards both the stimuli that 
are already encompassed within that name relation, and any future 
exemplars that come to be brought within the same relation." 
Horne and Lowe, in press, p.21 

Not only do the experiments above go at least some distance toward 

a specification of at least one training method which might result in 

stimuli being 'brought within' such a name relation, to the extent that they 

achieve this they also demonstrate the power exerted by that relation. 

This brings us to the distinction between verbal comprehension and verbal 

production. It was noted, as the experiments progressed and the burden of 

behaviour shifted from comprehension to production, the effects on 

subjective responding appeared to increase. This, again, is an important 

issue. If we had noted effects of greater magnitude when subjects were in 

the position of comprehension-based responding this would imply that 

environmentally origined instruction driven responding was the most 

effective with such subjects. An even casual perusal of this position shows 

it's weaknesses in accounting for human behaviour. Perhaps the single 

most unique feature of humans is their ability to carry their behavioural 

repertoire with them into even novel situations - rather than simply being 

necessarily responsive to the events that surround them. We do not need to 

seek out another to tell us how to respond in any given situation and, 

indeed, even considering that possibility makes it's absurdity shine. We can 

tell ourselves. This does not mean that our eventual self-generated 

repertoire does not have an origin in an initial verbal environment outside 

of us - it does - the major implication here is that we respond to our own 

learning in any given context and not just to the context Small wonder 

then that verbal production might be to the fore when it can be. This is, 

again, entirely in keeping with the Horne and Lowe account which posits 

that once a verbal organism has learned such naming, they proceed 

"ever afterwards responding to those categorizations as much as to the 
world itself" 
(Home and Lowe, in press, p.3) 

495 



Clear evidence for just such a proposition can be seen in the data from 

Experiment Seven where participants tasted only those stimuli with 

'positive' names (consonant with earlier name-taste training). 

There were also clear differences between the behaviour of the younger 

and the older subjects in the above experiments. 

The observation that the subjects in Experiment Seven, comparatively 

younger than those in Experiment Six, performed with a greater degree of 

extension of naming is perhaps a little surprising and demands 
.. 

explanation. What might account for this observed difference? 

Perhaps the most critical factor in promoting a clear and significant 

degree of extension of naming is to be found in the manner in which the 

name-taste trials are conducted. Why? The most obvious answer to this 

question is that it is only in these trials that the subjects are also brought 

into direct contact with the contingencies of tasting 'positive' and 

'negative' stimuli - in all other phases of these experiments the subjects 

are selecting and interacting with the stimuli but not directly tasting them 

and thus the prevailing contingencies in these other phases of the 

experiments are perhaps predominantly social (the experimenter's 

responding) and obviously not potentially so aversive. This, however, 

applied to the older, as much as to the younger, subjects. 

Younger children appear to rely more upon the particular food name 

whilst the older children appear to more often use intraverbal strategies, at 

least in their observed encounters here with novel food items. Again, this is 

hardly surprising (see, for example, Dugdale and Lowe, 1990; Wearden, 

1992). Given that the name may be a more fundamental unit in the verbal 

rule one would expect it to be more a feature of the younger child's 

behaviour. This does not mean, of course, that the name is less important as 

children grow and develop, rather that the name can find itself embedded 

in increasingly sophisticated verbal behaviour which may, in some cases, 

modify it's impact. To extend the example given above, a young child may 

learn to avoid things called apples after an encounter with a particularly 

bitter Granny Smith, but his older sister might happily sample a type of 

apple not before encountered in the context of the parental instruction 

"but these are sweet apples - Cox's Pippins" - this allows the older child to 

self-regulate a response with verbal behaviour extended beyond the name 
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of the stimulus object. One interesting implication of this is that whilst 

naming may be a useful intervention in early childhood, it may be 

increasingly necessary to resort to intraverbal strategies, and indeed 

ultimately instructions, as children get older - this alteration in potential 

intervention being consonant with the child's own verbal development. 

This finding is consistent with one recently reported by Lowe and Horne: 

"There were interesting differences in the findings of Experiments 1 and 2. 
In the latter, conducted with 5-6 year-olds, the effects for the group as a 
whole did not appear to be as great as for the 3-4 year-olds in Experiment 1, 
though there was a sub-group of 5-6 year-olds for whom there were effects 
comparable to those seen in Experiment 1. These older children sometimes 
used a colour name in combination in combination with the trained 
common name (e.g., "the red is Yaz") when referring to individual foods. 
Colour names were most often not available to the younger children; it 
appeared to be the case that tio them a given food was a YAZ (or a LUD). 
Such directness of relation between the common name and the foods to 
which it is applied might yield particularly strong effects, especially where 
conditioning processes ... are involved" 

(Lowe and Horne, in press, p.12). 

This leads to a consideration of the optimal conditions for rule formation. It 

will be recalled that naming has a categorising function and can thus form 

a critical component of a rule dedicated to regulating the response to such 

categorised stimuli - as noted earlier, a stimulus must be categorised 

reliably in order to facilitate the emission of an appropriate response. 

It was noted in the experiments reported that, generally speaking, as 

subjects underwent more name-taste trials their differential responding to 

the featured stimuli became more apparent. There may be two explanations 

for this. One obvious explanation may lie in the fact that as the name and 

it's subsequent taste became repeatedly experienced this facilitated 

learning the relation. The question is, how? What here appears a rather 

simple process may be quite sophisticated. Supposing, for example, that the 

process unfolding here was one of rule formation. Then, adding what was 

reported above about natural variation in response to taste properties, we 

might well see that some subjects learned the rule more quickly than 

others; it may be the case, for example, that those subjects who were 

particularly sensitive to the negative flavours learned more quickly as 

they were under the influence of a more powerful proximal negative 

reinforcement contingency. What seems most important here, however, is 

that when a child can have a rule, they will, and we know that the children 
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in these studies were capable of this type of responding and, with 

procedural refinement, the circumstances of the experimental context 

favoured formation of just such rules. 

It is also worth noting that this sequencing in the trial, name-taste-name, 

is precisely the sort of condition which may best promote the name-taste 

link and lead to emergent behaviour in that this sequence itself induces a 

symmetrical verbal response encapsulating the taste. This may well be a 

very powerful way in which to condition such relations in that bi­

directionality of responding is trained. 

It should be remembered that direct contact with a stimulus is not 

neccessarily required for any sort of rule formation. Subject JH, in 

Experiment Six, for example, while participating in the extension of 

naming test chose a stimulus from one named class, tasted it, and then 

professed a verbal preference for the stimulus from the other named class 

that also featured in the same trial. This again, is not difficult to account 

for. Either the subject simply tried one stimulus and, not liking it, claimed a 

preference for the other; or, having learned that there was a difference 

between the two named classes, and having sampled a negative member 

from one named class, proceeded to respond away from that class of stimuli 

and toward the other named stimulus class with no further taste exposure 

This again illustrates that verbal regulation may overide direct 

contingency exposure. 

This deserves further comment. If, for example, an organism elects, on the 

basis of a learning history, to taste only foods that fall into a particular 

verbal category because these "are nice" then even neutral flavoured foods 

may well be accepted into the category. But if, even on only one ocassion, 

the taste evokes a negative or aversive reaction then the rule formed may 

be subject to breakdown. It may, of course, be 'rescued' and maintained by 

other verbal behaviour - one might conclude, for example, that a particular 

sample of milk must have been sour rather than concluding that despite 

one's history of liking milk it has now changed and is no longer palatable -

presumabely the key factor here is the extent of one's conditioning 

history. Bear in mind though that these experimental histories are all 

comparatively brief and thus care ought perhaps be exercised from these 

results when attempting to extrapolate to the very many learning trials 
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any organism would experience in it's natural environment, particularly 

in relation to food and feeding behaviour - given its necessary frequency. 

Finally, reviewing the above experiments allows some comment as to 

methodological issues. One observation noted repeatedly above was that 

subjects only infrequently showed clear evidence of extending their 

behaviour to other members of the same named stimulus class. 

One possibility here may be to use a procedure which promoted more verbal 

production immeadiately prior to interacting with the featured class of 

stimuli. Just such a procedure has been employed by by Horne and Lowe in 

a study conducted in collaboration with Harris (see Home and Lowe, in 

press, p.19). In that study only a third of all participating subjects 

responded by sorting an array of stimuli according to a commom name in 

response to a request to do so; however, when the subjects were asked 

"what's this?" and then "where are the others?" they proceeded to sort the 

group according to the common name. 

Perhaps one quite simple way to test the formation of rules more fully 

would be to probe subjects as to their verbal behaviour about the process 

throughout the experiment. Such a procedure has been successfully 

employed by Wearden (1988). Naturally, care would have to be taken to 

ensure that this didn't induce a greater amount of experiment-relevant 

verbal behaviour or, indeed, that inadvertent reinforcement was not made 

contingent upon differential aspects of this verbal behaviour. That said, 

employed correctly, it seems a potentially powerful and informative source 

of information. 

Thus the precise conditions under which these stimuli are sorted according 

to such verbal productions or, indeed, the conditions under which such 

sorting is best produced remain a matter of procedural subtelty and 

requires considerably more empirical investigation before conclusive 

evidence has been amassed. This is largely due to the comparative recency 

of the theoretical account upon which such procedures are based. 

Finally, it should be recalled that the experimental context is one that 

generates learner driven responses just as any other situation might. As 

Horne and Lowe (1997) put it: 
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"the verbal repertoire that verbally-able subjects bring with them to an 
experiment inevitably transforms the experimental environment into one 
that is also substantially verbal" 
(Horne and Lowe, 1997, p.2). 

It is important to note that the verbal behaviour deployed whilst an 

experiment is in progress may be a more important determinant of outcome 

than linguistic developmental level per se. The ability to form rules is not 

the whole issue - rather the rules formed and applied in any given 

situation may well be the source of much experimental variation. Prehaps, 

then , more empirical investigation could be conducted emoploying verbal 

probing (see, for example, Wearden, 1988). 

In summary it should however be remembered that the subjects in 

Experiment Seven appeared to respond in a more systematic manner than 

the subjects in the preceeding experiments (Experiments Four, Five, and 

Six) and studies such as these that show such clear dependence on 

procedural subtleties require replication before clear conclusions can be 

confidently drawn. It is clear from this set of experiments that childrens' 

reactions to a food are not driven exclusively by its physical characteristics 

by also by the way in which it is named, or categorised in relation to other 

foods. The extent to which naming exerted an effect was variable across 

these experiments (perhaps largely attributable to procedural parameters) 

and, where experiments did show greater effects in general ( e.g. the results 

obtained in Experiment Seven) these were variable across subjects. 

Nonetheless, the most striking observation in this final experiment was the 

extent to which all of the subjects effectively used the stimulus names to 

regulate their responding to the second set of stimuli. This procedure, with 

this age group and these food stimuli, does seem a very effective and 

economical manner in which to modify food preference and consumption 

patterns and an extended version of the procedure has already been used 

by Lowe and colleagues (see Lowe and Horne, 1999) with impressive results. 
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Conclusion 



The acquisition and alteration of food preferences, and perhaps more 

importantly, food consumption patterns has been investigated in two series 

of experiments. 

The first series explored the impact of mere exposure and modelling on the 

food consumption patterns of human infants. Perhaps the key finding here 

was the high acceptability of novel foods - even when being presented for 

the very first time in these young infants lives. The inter-exposure 

interval appeared to make little systematic difference to the consumption 

levels of these foods. Further, when the exposure trials were conducted 

within the context of adult modelling there was, again, little clear 

systematic effect. 

It was noted that, with particular food items, these young infants sometimes 

oscillated between patterns of relative stable consumption and patterns of 

considerably less stability, data somewhat reminiscent of that described 

earlier by Lowe, Bentall and colleagues (See, for example, Bentall, Lowe and 

Beasty, 1985). 

Importantly also, the validity of the widespread use of neophobia as a 

conceptual explanation in the food preferences literature was questioned -

this has not been directly tested, data such as those presented in the 

current thesis contradict it's universal adoption, and it appears odd to 

invoke a pathological concept as a fundamental part of normal 

development. If neophobia does indeed exist as a stage of normal food 

preference development, then the question arises as to when it is most 

prominent, and why? 

In light of the findings reported here, it is perhaps time to revise the 

conceptual analysis of food preference acquisition in infancy and to 

context the data gathered within a greater framework - such as that of 

behavioural development. 

The second series of experiments were conducted with the primary aim of 

designing a procedure to test the effects of common naming on the 

acceptability of, preferences for, and consumption of novel foods. This 

series of experiments was conducted with three- to five-year-old children 

and, once the design was refined, clear effects of naming were observed 

502 



although extension of naming within classes was less evident in the 

comparatively younger subjects. 

The specification of the precise conditions under which naming may best 

be learned and extended to affect other stiumli was considered. 

Clearly, the full specification of the origin of naming and it's effects is a 

comparatively recent addition to the behaviour analytic literature and, as 

Home and Lowe state ... 

" ... a great deal remains to be done if we are to provide a comprehensive 
account of verbal behaviour, and much of it, of necessity, is attendant upon 
further experimental investigations of the key phenomena" 
(Home and Lowe, in press, p.23). 

It is hoped that the design development presented here, and the 

observations gained will contribute to the comprehensive account sought. 

Between 1990 and 1996 the Journal of the Experimental Analysis of 

Behavior has published seven special issues, among them one focusing 

upon the origins of naming and other symbolic behaviour, a special issue 

with twenty-six peer commentaries. This shows that the naming account is 

not just the province of particular investigators but rather has been 

embraced by the entire behaviour analytic community and thus we can 

look forward to more empirical and conceptual analyses featuring this 

issue. 

The food consumption patterns of children have been shown to be related 

to the later incidence of health and wellbeing, and the above series of 

experiments have shown that these patterns are not fixed but can be 

altered and thus brought toward greater nutritional value, and ultimately 

thus yield greater liklihood of good health. Achieving such change, and 

specifying the best parameters for doing so is imperative. 

The issue of food consumption, and the theoretical issues described above 

clearly merit further empirical and conceptual analyses - not only because 

of their considerable practical applications but also because of their 

theoretical importance. 

503 



504 

REFERENCES 



505 

Baer, D.M. and Deguchi, H. (1985) Generalized imita tion from a radical-beahvioral 

viewpoint. In S. Reiss and R.R. Bootzin (Eds), Theoretical Issues in Behavior 

Therapy. 179-207. Orlando: Academic Press. 

Baer, D.M, and Detrich, R. (1990) Tacting and manding in correspondence training: 

Effects of shild selection of verbalisation. Journal of the Experimental Analysis of 

Behavior, 54( 1), 23-30. 

Baldwin, D.A. (1991) Infant contributions to the achievement of joint reference. Child 

Development, 62, 875-890. 

Bandura, A. ( 1971) Vicarious- and self-reinforcement processes. In R. Glaser (Ed .), 

The Nature of Reinforcement, 228-278. New York: Academic Press. 

Bandura, A. ( 1977) Social Leaming Theory. Englewood Cliffs. N .J.: Prentice- Hall. 

Bandura, A. (1986) Social Foundations of Thought and Action: A Social Cognitive 

Theory. Englewood Cliffs, N.J.: Prentice Hall. 

Bandura, A. and Walter s , R.H. (1963) Social Leaming and Personality Development. 

New York: Holt , Rinehart and Winston. 

Barnes, D. (1989) Behavior-behavior analysis, human sch e (lule performance and 

radical beha viorism . The Psychological Record, 39, 339-350. 

Barnes, D. and Keenan, M. (1993) A transfer of func tion s through derived arbitrary 

and non-arbitrary stimulus relations. Journal of the Experimental Analysis of 

Behavior, 59, 6 1-81. 

Barnes, D. and Roche, B. ( 1994) Mechanis tic ontology and contex tualistic 

epis temology: A contradiction within b eh avior analysis. The Behavior Analyst, 17, 

165- 16 8 . 

Bartoshuk, L. ( 1989) Clinical p sychophysics of ta ste. Gerodontics, 4, 249-255. 

Beasty, A. ( 1987) The role of language in th e em e rgen ce of equivalen ce r elations: A 

developmental study, Index to Theses w ith Abstracts. 39, p.1149B. 



506 

Beasty, A. and Lowe , C.F. (1985) The role of language in the emergence of equivalence 

classes JI: Evidence from developmental studies. Paper presented to the Annua l 

Conference of the Experimental Analysis of Behaviour Group, York, U.K. 

Beauchamp, G.K. and Cowart, B.J. (1990) Preference for high salt concentrations 

among children. Developmental Psychology, 26, 539-545. 

Beauchamp, G.K., Cowart, B.J. and Moran, M. (1986) Developmental changes in salt 

acceptability in human infants. Developmental Psychobiology, 19, 17-25. 

Beauchamp, G.K. and Maller, 0. (1977) The development of flavour preferences in 

humans: A review. In M.R. Kare and 0. Maller (Eds.) , The Chemical Senses and 

Nutrition. 

Beauchamp, G.K. and Moran (1984) Acceptance of sweet and salty tastes in 2-year 

old children. Appetite, 5 , 291-305. 

Beck, A.T. (1970) Cognitive therapy: Nature and relation 10 behavior therapy. 

Behavior Therapy, 1, 184-200. 

Beidler, L.M. (1982) Biological basis of food selection. In L.M. Barker (Ed.), The 

Psychobiology Of Human Food Selection. 3-15. Chichester: Wiley 

Bentall, R.P., Higson, P.J. and Lowe, C.F. (1987) Teaching self-instruction to chronic 

schizophrenic patients: Efficacy and generalization. Behavioural Psychotherapy, 

15, 58-76. 

Bentall, R.P. and Lowe, C.F. (1987) The role of verbal behavior in human learning: 

III. Instructional effects in children. Journal of the Experimental Analysis of 

Behavior, 47, 177-190. 

Bentall, R.P. , Lowe, C.F. and Beasty, A. (1985) The role of verbal behavior in human 

learning: II . Developmental differences. Journal of the Jixp erirnental Analysis of 

Behavior, 43, 165-181. 

Bernstein, D .J. ( 1990) Of carrots and sticks: A review of Deci and Ryan's intrinsic 

motivation and self-determination in human behavior . .Journal of the Experimental 

Analysis of Behavior, 54, 323-332. 



507 

Bernstein, LL. (1990) Salt preference and development,. Developmental Psychology, 

2 6 , 552-554. 

Biglan, A. ( 1987) A behaviour analytic critiqu_e of Bandura's self-efficacy theory. The 

Behavior Analyst, 10, 1-15. 

Bijou, S.W. and Baer, D.M. (1961-) Child Development I: A Systematic and Empirical 

Theory. New York: Appleton-Century-Crofts. 

Bijou, S.W. and Baer, D.M. (1978) Behaviour Analysis of Child Development. 

Englewood Cliffs, N.J.: Prentice Hall, Inc. 

Birch, L.L. (1979) Dimensions of preschool children's food preferences. Journal of 

Nutrition Education, 11, 77-80. 

Birch, L. L. ( 1979) Preschool children's food preferences and consumption patterns. 

Journal of Nutrition Education, 11, 189- 192. 

Birch, L. L. ( 1980) Effects of peer models' food choices and eating behaviors on 

preschoolers' food preference. Child Development, 51 , 489-496. 

Birch, L.L. ( 1980) Experiential determinants of children's food preferences. In L.G. 

Katz (Ed.) , Current Topics in. Early Childhood Education.. 

Birch, L. L. ( 1981) Generalization of a modified food preference. Child Development, 

52, 755-758. 

Birch, L.L. (1987) Children's food preferences: Developmental patterns and 

environmental influences. In R. Vasta (Ed.), Annals of Child Development, Vol. 4, 

ppl 71-208. Greenwich, CT: JAi Press, Inc. 

Birch, L.L. (1987) The acquisition of food acceptance patterns in children. In R.A. 

Boakes, D.A. Poppenwell and M.J. Burton (Eds.) Eating Habits, pp.107-130. 

Chichester: John Wiley and Sons. 

Birch, L.L. ( 1989) Effects of experience on the modification of food acceptance patterns. 

Annals of the New York Academcy of Sciences. 



Birch, L. L. ( 1990) Development of food acceptance patterns. Developmental 

Psychology, 26, 515-519. 

508 

Birch, L. L. ( 1990) Salt preference and development. Developmental Psychology, 26, 

552-554. 

Birch, L.L. (1992) Children's preferences for high-fat foods. Nutritional Review, 50, 

249-255. 

Birch, L.L., Birch, D. , Marlin, D. and Kramer, L. (1982) Effects of instrumental 

consumption on children's food preference. Appetite, 3 , 125- 134. 

Birch, L.L. and qeysher, M. (1985) Conditioned and unconditioned caloric 

compensation: Evidence for self-regulation of food intake by children. Leaming 

and Motivation, 16, 341-355. 

Birch, L.L. , Deysher, M. (1986) Caloric compensation and sensory specific satiety: 

Evidence for self regulation of food intake by young children. Appetite, 7, 3230331. 

Birch, L.L. , Gunder, L., Grimm-Thomas, K., and Laing, D.G. (1998) Infants' 

Consumption of a New Food Enhances Acceptance of Similar Foods. Appetite, 30, 

283-295. 

Birch, L.L. , Johnson, S.L. and Fisher, J.A. (1995) Children's eating: The development 

of food acceptance patterns. Young Children, Januaty, ?1-78. 

Birch, L.L. , Johnson, S.L., Jones, M.B. and Peters, J.C. (1993) Effects ofanonenergy 

fat substitute on children's energy and macronutrient intake. American Journal of 

Clinical Nutrition, 58, 326-333. 

Birch, L.L. and Marlin, D.W. (1982) "I don't like it, I never tried it": Effects of 

exposure on two-year old children's food preferences. Appetite, 3 , 353-360. 

Birch, L.L. , Marlin, D.W. and Rotter, J. (1984) Eating as the "means" activity in a 

contingency: Effects on you ng children's food preference. Child Development, 55, 

431-439. 



509 

Birch, L.L., McPhee, L.S. , Bryant, J.L. , Johnson, S.L. (1993) Children's lunch intake: 

Effects of midmorning snacks varying in energy density and fat content. Appetite, 

20, 83-94. 

Birch, L.L., McPhee, L., Shoba, B.C., Pirok, E. and Steinberg, L. (1987) What kind of 

exposure reduces children's food neophobia? Looking vs Tasting. Appetite, 9 , 171-

178. 

Birch, L.L. , McPhee, L., Shoba, B., Steinberg, L. and Krehbiel, R. (1987) "Clean up 

your plate": Effects of child feeding practices on the conditioning of meal size. 

Learning and Motivation, 18, 301-317. 

Birch, L.L. , McPhee, L., Steinberg, L. and Sullivan S. (1990) Conditioned flavor 

preferences in young children. Physiology and Behavior, 47, 501-505. 

Birch, L.L., McPhee, L. and Sullivan, S. (1989) Children's food intake following 

drinks sweetened with sucrose or aspartame: Time course effects. Physiology and 

Behavior, 45, 387-395. 

Birch, L.L. , McPhee, L. and Sullivan S. (1989) Conditioned meal initiation in young 

children. Appetite, 13, 105-113. 

Birch, L.L., Zimmerman, S.l. and Hind, H. (1980) The influence of social-affective 

context on the formation of children's food preferences. Child Development, 51 , 

856-861. 

Bolles, R.C. (Ed.) (1991) The Hedonics of Taste. Hove, U.K.: Lawrence Earlbaum 

Associates. 

Booth, D.A. (1978) Language acquisition as the addition of verbal routines. In R.N. 

Campbell and P.T. Smith (Eds.) , Recent Advances in the Psychology of Language: 

Fonnal and Exp erimental Approaches. 

Booth, D.A. ( 1982) How nutritional effects of food influence people's dietary choices. 

In L.M. Barker (Ed.), The Psychobiology of Human Foocl Selection. 

Bradshaw, C.M. and Szabadi, E. (1989) Central neurotransmitter systems and th e 

control of operant behaviour by 'natural' positive reinforcers. In J.M. Liebman and 



510 

S.J. Cooper (Eds.) The Neuropharmacological Basis of Reward. Oxford: Clarendon 

Press 

Brodsky, G. (1967) The relation between verbal and non-verbal change. Behavior 

Researc_h and Therapy, 5 , 183-191. 

Brown, A.L. and Campione, J.C. (1984) Three faces of transfer: Implications for early 

competence, individual differences, and instruction. In M. Lamh, A. Brown and B. 

Rogoff (Eds.), Advances in Developmental Psychology Vol. 3, (pp. 143- 192) 

Hillsdale, N.J.: Erlbaum. 

Brownstein, A.J. and Shull, R. L. ( 1985) A rule for the use of the term "Rule 

Governed Behaviour". Behavior Analyst, 8, 265-267. 

Bugelski, B.R. (1978) The Psychology of Leaming. New York: Holt. 

Butterworth, G.E. and Grover, L. (1988) The origins ofreferential communication in 

human infancy. In L. Weiskrantz (Ed.) , Thought Without Language, (pp.5-24) 

Oxford: Clarendon Press. 

Carlson, A.J. ( 1930) Physiology of hunger and appetite in relation to the emotional 

life of the child. In The Child's Emotions: Proceedings of the Mid-West Conference 

on Character Development. Chicago: The University of Chicago Press. 

Carton, J .S., and Nowicki, S. (1998) Should Behavior Therapists Stop Using 

Reinforcement ? A Reexamination of the Undermining Effects of Reinforcement on 

Intrinsic Motivation. Behavior Therapy, 29, 65-86. 

Casey, R. and Rozin, P. (1989) Changing children's food preferences: Parent 

opinions. Appetite, 12, 1 71- 182. 

Catania, A.C. (1992) Leaming. Fourth Edition. 

Englewood Cliffs, N .J: Prentice-Hall. 

Catania, A.C. , Horne, P.J. and Lowe , C.F. (1989) Transfer of function across 

members of an equivalence class. The Analysis of Verbal Behauior, 7 , 99-1 10. 

Catania, A.C. , Lowe, C.F. and Horne, P.J. (1990) Nonverbal behavior correlated with 

the shaped verbal behavior of children. The Analysis of Verbal Behavior, 8 , 4 3-57. 



512 

Dietz, W.H. (1990) You are what you eat: What you eat is what.you are. Conference: 

Teens and television (1988), Los Angeles, California. Journal of Adolescent Health 

Care, 11 , 76-81. 

Donkin, A.J.M., Neale, R.J. and Tilston, C. (1993) Children's food purchasing 

requests. Appetite, 21(3), 291-294. 

Dudgale, N.A. and Lowe, C.F. (1990) Naming and stimulus equivalence. In D.E. 

Blackman and H. Lejeune (Eds.), Behavi.our Analysis in Theory and Practice: 

Contributions and Controversies, (pp. 115-138) Brighton: Lawrence Erlbaum. 

Duncker, K. (1938) Experimental modification of children's food preferences through 

social suggestion. Journal of Abnormal and Social Psychology, 33, 489-507. 

Epstein, L. , Wing, R., Valoski, A. and Penner, B. (1987) Stability of food preferences 

during weight control. Behavi.or Modification, 11 ( 1), 87-10 l . 

Fallon, A. and Rozin, P. ( 1983) The psychological bases of food rejections in 

humans. Ecology of Food and Nutrition, 13, 15-26. 

Fallon, A. , Rozin, P. and Pliner, P. (1984) The child 's conception of food: The 

development of food rejections with special reference to disgust and 

contamination sensitivity. Child Development, 55, 566-575. 

Fehrenbach, P.A., Miller, D.J. and Thelen, M.H. (1979) The importance of 

consistency of modeling behavior upon imitation: A comparison of single and 

multiple models. Journal of Personality and Social Psychology, 37(8), 1412- 1417. 

Fields, L., Reeve, K. , Adams, B.J. and Verhave, T. (1991) Stimulus generalization 

and equivalence classes: A model for natural categories. Journal of the 

Experimental Analysis of Behavi.or, 55, 305-3 12. 

Fieldhouse, P. (1991) Food and Nutrition: Customs and Cul tun:. 

London: Vhapman and Hall. 

Foster, S.H. (1979) From non-verbal to verbal communicotion: A study of the 

development of topic imitation strategies during the first two and a half years. 

Unpublished doctoral dissertation. University of Lancaster, Lancaster, U.K. 



513 

Foxall, G. (1990) Consumer Psychology in Behavioural Perspective. London and New 

York: Routledge. 

Galst, J. (1980) T.V. food commercials and pro-nutritional public service 

announcements as determinants of young children's snack choices. Child 

Development, 51, 935-938. 

Galst, J.P. and White, M.A. (1976) The unhealthy persuader: The reinforcing value 

of television and chil~en's purchase-influencing attempts at the supermarket. 

Child Development, 4 7, 1089-1096. 

Gardner, H. (1982) Developmental Psychology, Second Edition. New York: Little, 

Brown. 

Garlington, W.K. and Dericco, D.A. (1977) The effect of modelling on drinking rate. 

Journal of Applied Behavior Analysis, 10(2), 207-211. 

Gerken, L.A. (1994) Child phonology: Past research, present questions and future 

directions. In M.A. Gernsbacher (Ed.), Handbook of Ps ycholinguistics, (pp. 781-

820) San Diego, CA: Academic Press. 

Gewirtz, J. L. and Stingle, K.G. ( 1968) Learning of generaJize c.1 imitation as the basis 

for identification. Psychological Review, 75, 374-39 7. 

Goldberg, J.P. (1992) Nutrition and health communication: The message and the 

media over half a century. Nutrition Reviews, 50, 71-77. 

Goldberg, M.E. and Gorn, G.J. (1974) Children's reactions to television advertising: 

An experimental approach. Journal of Consumer Research, 1, 69-75. 

Goldberg, M.E. and Gorn, G.J. (1978) Some unintended consequences of television 

advertising to children. Journal of Consumer Res earch , 5 , 22-30, 

Goldberg, M.E. , Gorn, G.J. and Gibson, W. (1978) TV messages for snack and 

breakfast foods: Do they influence children's preferences? Journal of Consumer 

R esearch, 5, 73-81. 

Goldiarnond, I. (1966) Perception, language and conceptualisation rules. In B. 

Kleinmuntz (Ed.), Problem Solving, pp.183-224. Ne w York: Wiley 



Gorn, G.J . and Goldberg, M.E. (1977) The impact of television advertising on 

children from low income families. Journal of Consumer Research, 4 , 86-88. 

514 

Gorn, G .J. and Goldberg, M. E. ( 1982) Behavioural evidence of the effects of televised 

food messages on children. Journal of Consumer Research, 9 , 200-205. 

Gorn, G.J. and Goldberg, M.E. (1987) Television and children's food habits: A big 

brother/sister approach. In M.E. Manley-Casimir and C. Luke (Eds.) , Children and 

Television: A Challenge for Education. pp34-48. New York: Praeger Press. 

Grant, L. , and Evans, A. (1994) 

New York. 

Principles Of Behavior Analysis. HarperCollins : 

Greer, D.R., Dorow, L. , Williams, G., Mccorkle, N. , and Asnes, R. (1991) Peer­

mediated procedures to induce swallowing and food acceptance in youn g 

children , Journal of Applied Behavior Analysis, 24( 4), 783-790. 

Hall, M.J. , Bartoshuk, L.M., Cain, W.S. and Stevens, J.C. (1975) PTC taste blindness 

and the taste of caffeine. Nature, 253, 442-443. 

Harper , L. and Sanders, K. (1975) The effect of adults' ea.1ing on young children's 

acceptance of unfamiliar foods. Journal of Child Psychology, 20, 200-2 14. 

Harris, G. and Booth, D .A. (1985) Sodium preference in food and previous dietary 

experience in 6-month-old infants. !RCS Medical Science, 13, 1177-1178. 

Harris, G. and Booth, D.A. (1987) Infants' preference for salt in food: Its 

dep endence upon recent dietary experience. Journal of Reproductive and Infant 

Psychology, 5 , 97-104. 

Harris, G. , Thomas, A. and Booth, D.A. (1990) Development of salt taste in infancy. 

Developmental Psychology, 26, 534-538. 

Hayes, L.J. (1994) Thinking. In S.C. Hayes, L.J. Hayes, M. Sato and K. Ono (Eds.), 

Behavior Analaysis of Language and Cognition, (pp.149-16 4) Reno. NV: Context 

Press. 



515 

Hayes, S.C. (1986) The case of th e s ilent dog - Verbal reports and the analysis of 

rules: A review of Ericsson and Simon's Protocol Analysis: Verbal Reports As Data. 

Journal of the Experimental Analysis of Behavior, 45, 351-363. 

Hayes, S.C. (1989) Nonhumans h ave not yet shown stimulus equivalence. Journal of 

the Experimental Analysis of Behavior, 51 , 385-392. 

Hayes, S.C. (1989) In Steven C. Hayes (Ed.) Rule-Governed Behavior: Cognition, 

Contingencies, and Instructional Control, (pp. ix-xii) New York and London: 

Plenum Press. 

Hayes, S.C. and Hayes, L.J. (1992) Verbal relations and the evolution of behavior 

analysis. American Psychologist, 47 (11), 1383-1395. 

Hayes, B. and Taplin, J.E. (1993) Developmental changes in categorization 

processes: Knowledge and similarity- based models of categorization. Journal of 

Experimental and Child Psychology, 54, 188-212. 

Hayes, L.J. , Thompson, S. and Hayes, S.C. (1989) Stimulus equivalence and rule 

following. Journal of the Experimental Analysis of Behavior, 52, 275-291. 

Hayes, S.C., Zettle, R.D. and Rosenfarb, I. (1989) Rule-following. ln Steven C. Hayes 

(Ed.), Rule-Governed Behavior: Cognition, Contingencies, ancl Instn.1.ctional Control, 

(pp. 191-220) New York and London: Plenum Press. 

Hinde, R.A. and Stevenson-Hinde, J. (1973) The st·udy of motivation, Social Science 

Information, 12( 1), 8 1-10 l. 

Hird, J . ( 1989) Stimulus equivalence in mentally handicapped and normal subjects: 

The role of language. Unpublished doctoral dissertation. University of Wales, 

Bangor, U.K. 

Hird, J. and Lowe, C.F. ( 1985) The role of language in the emergence of equivalence 

relations I: Evidence from studies with mentally handicapped people. Paper 

presented to the Annual Conference of the Experimental Analysis of Behaviour 

Group, York. 



516 

Horne, P.J. and Lowe, C.F. (1993) Determinants of human performance on 

concurrent schedules. Journal of the Experimental Analysis of Behavior, 59 (1) , 29-

60. 

Horne, P.J. and Lowe, C.F. (1996) On the origin of naming and other symbolic 

behavior. Journal of the Experimental Analysis of Behavior, 65 (1) , 185-243 . 

Horne, P.J. and Lowe, C.F. (1997) Toward a theory of verbal behavior. Journal of the 

Experimental Analysis of Behavior, 68, 27 1-296. 

Horne, P.J. , and Lowe, C.F. (in press) Putting The Naming Account To The Test: 

Preview Of An Experimental Program. In J.C. Leslie and D. Blackman (Eds) 

Issues in Experimental and Applied Analysis of Human Behavior. Context Press . 

Reno: Nevada. 

Horne, P.J., Lowe , C.F., Fleming, P.F.J., and Dowey, A.J. (1995) An Effective 

Procedure For Changing Food Preferences in 5-7 Year-Old Children. Proceedings 

of the Nutrition Society, 54, 441-452. 

Huttenlocher, J. (1974) The origins oflanguage comprehension. In R.L. Solso (Ed.), 

Theories in Cognitive Psychology, (pp. 331-368) Potomac, MD: Erlbaum. 

Huttenlocher, J . and Smiley, P. (1987) Early word meanings: The case of object 

names. Cognitive Psychology, 19, 63-89. 

Joravsky, D. (1989) Russian Psychology: A Critical HistonJ. 

Basil Blackwell: Oxford. 

Karoly, P. ( 1993) Mechanisms of self-regulation: A systems analysis. Annual Reuiew 

of Psychology, 44, 23-52. 

Kazclin, A.E. (1982) Single-Case Research Designs. New York: Oxford University 

Press. 

Kazdin, A.E. (1989) Behavior Modification in Applied Se1tings. Pacific Grove, CA: 

Brooks Cole 

Kazdin, A.E. and Polster, R. (1973) Intermittent token reinforcement and response 

maintenance in extinction. Behavior Therapy, 4 , 386-391. 



517 

Keller, F. S. and Schoenfeld, W. N. ( 1950) Pn"nciples of Psychology. New York: 

Appleton-Century-Crofts. 

Krazner, L. and Ullmann, L.P. (1965) Research in Behavior Modification. New York: 

Holt, Rinehart and Winston. 

Kymissis, E. and Poulson, C. (1994) Generalisaed imitation in preschool boys. 

Journal of Experimental Child Psychology, 58(3) , 389-404. 

Lepper, ·M. , Greene, D.R. , and Nisbett, R.E. (1973) Undermirung children's intrins ic 

interest with extrinsic reward: A test of the "overjustific-ation" hypothesis. 

Journal of Personality and Social Psychology, 28(1) , 129- 137. 

Lepper, M. , Sagotsky, G., Dafoe, J. and Greene, D. (1982) Consequences of 

superfluous social constraints: Effects on young children's social inferences and 

subsequent intrinsic interest. Journal of Personality and Social Psychology, 42, 51-

65. 

Leung, A.K.C. , Fagan, J .E., Cho, H., Lim, S.H.N. , and Robson, W.L. (1994) Children 

and television, American Family Physician, 50( 5), 909-915. 

Levins, R. and Lewontin, R. ( 1985) The Dialectical Biologist. Massachusetts: Harvard 

University Press. 

Liebman, J.M. and Cooper, S.J. (Eds.) (1989) The Neu.ropharma.cological Basis of 

Reward. Oxford: Oxford Science Publications, Clarendon Press. 

Lippman, L.G. and Meyer, M.E. (1967) Fixed interval performance as related to 

ins tructions and to subject's verbalization s of the contingency. Psychonomic 

Science, 8 , 135- 136. 

Locke , J . ( 1980) The prediction of child speech errors: [mplications for a theory of 

acquisition. In G. Yeni-Komshian, J.F. Kavanagh and C.A. Ferguson (Eds.) , Child 

Phonology, Vol. 1, (pp. 194-209) New York: Academic Press. 

Logue, A.W. (1991) Genetic contributions to food preferences. In A.W. Logue (E<l.) , 

Psychology of Eating and Drinking - An Introduction . Second Edition. New York: 

W.H. Freeman and Company. 



Logue, A.W., Logue, C.M., Uzzo, R.G. and McCarty, M.,J. et al (1988) Food 

preferences in families. Appetite, 10, 169-180. 

518 

Lovaas, I. 0. ( 1964) Control of food intake in children by reinforcement of relevant 

verbal behavior. Journal of Abnormal and Social Psychology, 68, 672-678. 

Lovaas, 1.0. (1961) Interaction between verbal and non-verbal behavior. Child 

Development, 32, 329-336. 

Lowe, C.F. (1979) Determinants of human operant behavior. In M.D. Zeiler and P. 

Harzem (Eds.), Advances in Analysis of Behavior: Vol. 1. keinforcernent and the 

Organization of Behavior, (pp. 152-192) New York: Wiley. 

Lowe, C.F. (1983) Radical behaviorism and human psychology. In G.C.L. Davey 

(Ed.), Animal Models of Human Behavior: Conceptual, Evolutionary, and 

Neurobiological Perspectives, (pp. 71-93) New York: Wiley. 

Lowe, C.F. (1984) The flight from human behavior. Behavioral and Brain Sciences, 7 , 

562-563. 

Lowe, C.F. (1986) The role of verbal behavior in the emergence of equivalence 

relations. Paper presented to the Annual Conference of the Association of 

Behavior Analysis, Milwaukee. 

Lowe, C.F. (1989) From Conditioning to Consciousness: The Cultural Origins of Mind. 

Inaugural Lecture, Bangor: University of Wales. 

Lowe, C.F. and Beasty, A. (1987) Language and the em ergence of equivalence 

relations: A developmental study. Bulletin of the British Psychological Society, 40, 

A42. 

Lowe, C.F., Beasty, A. and Bentall, R.P. (1983) The role of verbal behavior in human 

learning: Infant performance on fixed-interval schedules. Journal of the 

Experimental Analysis of Behavior, 39, 157-164. 

Lowe, C.F. and Chadwick, P.D.J. (1990) Verbal control of delusions. Behavior 

Therapy, 21 , 461-479. 



519 

Lowe, C.F., Harzem, P. and Bagshaw, M. (1978) Species difference in temporal 

control of behavior: Human performance. Journal of the Experimental Analysis of 

Behavior, 29, 351-361. 

Lowe, C.F. and Higson, P.J. (1981) Self-instructional training and cognitive behavior 

modification: A behavioral analysis. Jn G.C.L. Davey (Ed.). Applications of 

Conditioning Theory. London and New York: Methuen. 

Lowe, C.F. and Higson, P.J·. (1983) Is all behavior modification "cognitive"? In E. 

Karas (Ed.), Current Issues in Clinical Psychology, (pp. 207-227) London: Plenum 

Press. 

Lowe, C.F. and Horne, P.J. ( 1985) On the generality of behavioral principles: 

Human choice and the matching law. In C.F. Lowe, M. Richelle, D.E. Blackman 

and C.M. Bradshaw (Eds.) , Behavior Analysis and Contemporary Psychology. 

London: Lawrence Erlbaum. 

Lowe, C.F. , and Horne, P.J. (1999) Categorisation and Food Choice in Children. 

Summary of Research Results. End of Award Research Report, Medical Resaerch 

Council. 

Lowe, C.F., Horne, P.J . and Higson, P.J. (1987) Operant conditioning: The hiatus 

between theory and practice in clinical psychology. [n IL!. Eysenck and I. Martin 

(Eds.) , Theoretical Foundations of Behavior Therapy, (pp. 153-165) New York: 

Plenum Press. 

Luria, A. R. ( 1961) The Role of Speech in the Regulation of Nonna/ and Abnormal 

Behavior. London: Pergamon Press. 

Luria, A.R. (1982) Language and Cognition. (J.V. Wertsch, Ed.) New York: Wiley. 

Luria, A.R. (1987) In Robert W. Rieber and Aaron S. Carton (Eds.), The Collected 

Worlcs of L.S. Vigotsky, Vol. 1, (pp. 359-373) New York: Plenum Press. 

Luria, A.R. and Yudovich, F. (1959) Speech and the Development of Mental Proces ses 

in the Child. London: Staples Press. 

Mahoney, M.J. (1974) Cognition and Behavior Modification. Cambridge, 

Massachusetts: Balinger. 



Malott, R.W. (1988) Rule governed behavior and behavioral anthropology. The 

Behavior Analyst, 11, 181-203. 

520 

Malott, R.W. (1989) The achievement of evasive goals: Control by rules describing 

contingencies that are not direct acting. ln Steven C. Hayes (Ed.), Rule-Governed 

Behavior: Cognition, Contingencies, and Instructional Control, (pp. 269-324) New 

York and London: Plenum Press. 

Marinho, H. ( 1942) Social influence in the formation of end ming preferences, 

Journal of Abnormal and Social Psychology, 37, 448-468. 

Masters, J.C., Burish, T.G. , Hollon, S.D. , and Rimm, D.C. (1987) Behavior Therapy 

: Techniques and Empirical Findings. Third Edition, Harcourt Brace Jovanovich. 

Inc: Orlando, Florida. 

Masur, E.F. (1982) Mothers' responses to infants' object-related gestures: Influences 

on lexical development. Journal of Child Language, 9, 23-30. 

McGraw, K.O. (1978) The detrimental effects of reward on performance: a literature 

review and a prediction model. In M.R. Lepper and D. Greene (Eds.), The Hidden 

Costs of Reward: New Perspectives on the Psychology of Motivation. 33-60. 

Hillsdale, New Jwersey: Lawrence Earlbaum Associates. 

McLeish, J. (1975) Soviet Psychology: History, Theory, Content. London: Methuen & 

Co. 

Meichenbaum, D.M. (1977) Cognitive Behaviour Modification. New York: Plenum 

Press. 

Meichenbaum, D. ( 1990) Cognitive perspective on teaching self-regulation. American 

Journal on Mental Retardation, 94, 367-368. 

Meichenbaum, D. and Goodman, J. (1969) The developmental control of operant 

motor responding by verbal operants. Journal of Experimental Child Psychology, 7 , 

553-565. 

Meltzoff, A.N. (1988) Infant imitation after a 1-week delay: Long-term memory for 

novel acts and multiple stimuli. Developmental Psyr.hology, 24, 470-476. 



521 

Meltzoff, A.N. (1988) Imitation of televised models by infants. Child Development, 5 9 , 

122 1-1229. 

Mikula, G. ( 1989) Influencing food preferences of chiklren by "if-then" type 

instructions, European Journal of Social Psychology, 19(3), 225-241. 

Minick, N. (1987) The development ofVygotsky's thought: An introduction. In 

Robert W. Rieber and Aaron S. Carton (Eds.) , The Collected Works of L.S. Vygotsky, 

Vol. 1, (pp. 17-36) New York: Plenum Press. 

Moerk, E.L. ( 1992) A First Language: Taught and Learned. Baltimore, MD: Paul H. 

Brookes. 

Nelson, R.0. and Hayes, S. (1981) Theoretical explanations for reactivity in self­

monitoring. Behavior Modification, 5 (1) , 3-14. 

Newman, J. and Taylor, A. (1992) Effect of a means-end contingency on young 

children's food preferences, Journal of Experimental Child Psychology, 64, 200-

216. 

Nikki, R.M., Remington, R.E. and MacDonald, G.A. (1984) Self-efficacy, nicotine­

fading/self-monitoring and cigarette-smoking behaviour. Behaviour Research and 

Therapy, 22 (5) , 477-485. 

Nye, R.D. ( 1992) The Legacy of B.F. Skinner: Concepts and Perspectives, 

Controversies and Misunderstandings. California: Brooks Cole. 

O 'Leary, S.G. and Dubey, D.R. (1979) Applications ofself--control procedures by 

children: A review. Journal of Applied Behavior Analysis. 12, 449-465. 

Ollendick, T.H. , Shapiro, E.S. and Barrett, R.P. (1982) Effects of vicarious 

reinforcement in normal and severeky disturbed children, Journal of Consulting 

and Clinical Psychology, 50(1), 63-70. 

Pelchat, M.L. and Pliner, P. (1995) 1'ry it: You11 li.ke it. ' Effects of information on 

willingness to try novel foods . Appetite, 24, 153- 166. 



Peterson, P.E., Jeffrey, D.S., Bridgwater, C.A. and Dawson, B. (1984) How 

pronutrition television programming affects children's dietary habits. 

Developmental Psychology, 20( 1), 55-63. 

522 

Pliner, P. (.1982) Effects of mere exposure on liking for edible substances. Appetite, 3, 

283-290. 

Pliner, _P., Eng, A. , and Krishnan, K. (1995) The effects of fear and hunger on food 

neophobia in humans. Appetite, 25(1) , 77-87. 

Pliner, P. and Hobden, K. (1992) Development of a scale to measure th e trait of food 

neophobis in humans. Appetite, 19, 105- 120. 

Pliner , P. and Hobden, K. (1995) Effects of a model on food neophobia in humans. 

Appetite, 25 (2), 101- 113 . 

Pliner, P. and Pelchat, M.L. (1986) Similarities in food preferences between children 

and th eir siblings and parents. Appetite, 7 , 333-342. 

Pliner, P. and Pelch at, M.L. (1991) Neophobia in humans and the special status of 

foods of animal origin. Appetite, 16 (3), 205-218. 

Pliner, P., Pelch at, M.L. , and Grabski, M.(1993) Reduction ofneophobia in humans 

by exposure to novel foods. Appetite, 20(2), 111-123. 

Poppen, R.L. (1989) Some clinical implications of rule-governed b ehavior. In S.C. 

Hayes (Ed.), Rule-Governed Behavior: Cognition, Contingencies, and lnstructionn.l 

Control, (pp. 325-357) New York and London: Plenum Press. 

Poulson, C.L. , Kymissis, E., Reeve, K.F. , Andreatos, M. and Reeve, L. (199 1) 

Generalized vocal imitation in infant s. J ournal of Experimental Child Psychology, 

51 , 267-279. 

Pressley, M. and Levin, J .R. (1983) Cognitiue Strategy Research: Educational 

Applications. New York: Springer-Verlag. 

Reese, H.W. (1989) Rules and rule-governance: Cognitive and behavioristic views. 

In Steven C. Hayes (Ed.) , Rule-Gouemed Behavior: Cognition, Contingencies, and 

Instructional Control, (pp. 3-84) New York and London: Plenum Press. 



Reese, H.W. (1992) Rules As Nonverbal Entities. ln Hayes, S.C. and Hayes, L.J. 

(1992) Understanding Verbal Relations. Context Press, Reno: Nevada. 

523 

Richelle, M. N. (1993) B.F. Skinner: A Reappraisal. Lawrence Earlbaum Associates: 

Hove, U.K. 

Rosenstein, D. and Oster, H. (1988) Differential facial responses to four basic tastes 

in n ewborns. Child Development, 59, 1555-1568. 

Rozin, P. (1977) The significance oflearning mechanism in food selection: Some 

biology, psychology and sociology of science. In L.M. Barker, M. Best, and M. 

Danjan (Eds.) Leaming Mechanisms in Food Selection. Baylor University Press. 

Rozin, P. ( 1981) Study of human food selection and problems of a Stage 1 Science. 

In S.A. Miller (Ed.) Nutrition and Behaviour. 9-18. 

Franklin Institute Press: New York. 

Rozin, P. (1982) Human food selection: The interaction of biology, culture and 

individual experience. In L.M. Barker (Ed.) The Psychobiology of Human Food 

Selection. 225-253. Chichester: Wiley 

Rozin, P. (1986) One trial acquired likes and dislikes in humans. Leaming and 

Motivation, 17, 180-189. 

Rozin, P. (1988) Social learning about food by humans. In T.R. Zentall and B.G. 

Galef (Eds.), Social Leaming, Psychological, and Biological Perspectives. 165- 185. 

Hillsdale, New J ersey: Lawrence Earlbaum Associates. 

Rozin, P. ( 1990a) Acquisition of stable food preferences. Nutrition Reviews, 48, 106-

113. 

Rozin, P. ( 1990b) Development in the food domain. Developmental Psychology, 26. 

555-562. 

Rozin, P. ( 1990c) The Importance of social factors in understanding the acquisition of 

food habits. In E.D. Capaldi and T. Powley (Eds.) , Taste, Experience, and Feeding. 

255-269. Washington, USA: American Psychological Association. 



524 

Rozin, P. (1990d) Social and moral aspects of food and eating. In I. Rock (Ed.), The 

Legacy of Solomon Asch: Essays in Cognition and Social Psychology. 

Rozin, P. and Fallon, A. ( 1980) The psychological categorization of foods and non­

foods: A preliminaiy taxonomy of food rejections. Appetite, 1 , 193-201. 

Rozin, P. and Fallon, A. ( 1987) A perspective on disgust. Psychological Review, 94, 

23-41. 

Rozin, P. and Fallon, A. ( 1988) Body image, attitudes to weight, and misconceptions 

of figure preferences of the opposite sex: A comparison of men and women in two 

generations. Journal of Abnonnal Psychology, 97, 342-345. 

Rozin, P., Fallon, A. and Augustoni-Ziskind, M. (1986) ' The child's conception of 

food: The development of categories of acceptable and rejected substances. 

Journal of Nutrition Education, 18, 75-81. 

Rozin, P., Hammer, L. , Oster, H., Horowitz, T. and Marmora, V. (1986) The child's 

conception of food: Differentation of categories of rejected substances in the 16 

months to 5 year age range. Appetite, 7 , 141-151. 

Rozin, P. and Markwith, M. (1991) Cross-domain variety seeking in human food 

choice. Appetite, 16, 57-59. 

Rozin, P. , Nemeroff, C. (1990) The laws of sympathetic magic: A psychological 

analysis of similarity and contagion. In J.W. Stigler, R.A. Shweder, and G. Herdt 

(Eds.) , Cultural Psychology, Essays on Comparative Human. Development. 

Rozin, P. and Schiller, D. (1980) The nature and a cquisition of a preference for 

chilli pepper by humans, Motivation and Emotion., 4(1) , 77-101. 

Schlinger, H.D.J. (1993) Separating discriminative and function-altering effects of 

verbal stimuli. Behaviour Analyst, 16, 9-23 . 

Sharpley, C.F. (1985) Implicit rewards in the classroom. Contempomry Educational 

Psychology, 10, 349-368. 

Sidman, M. ( 1980) A note on the measurement of conditional discrimination. 

Journal of the Experimental Analaysis of Behavior, 33, 285-289. 



525 

Sidman, M. ( 1986) Functional analysis of emergent verbal classes. In T. Thompson 

and M.D. Zeiler (Eds.) , Analysis and Integration of Behavioral Units. Hillsdale, N.J.: 

Erlbaum. 

Sidman, M. (1988) Tactics of Scientific Research: Evaluating Experimental Data In 

Psychology. Author's Cooperative, Inc.: Boston. 

Sidman, M. and Cresson, 0. (1973) Reading and crossmodal transfer of stimulus 

equivalences in severe retardation, American Journal of Mental Deficiency, 77, 

515-523. 

Sidman, M. and Tailby, W. (1982) Conditional discrimination vs. matching to 

sample: An expansion of the testing paradigm. Journal of the Experimental 

Analysis of Behavior, 37, 5-22. 

Skinner, 8.F. (1938) The Behavior of Organisms: An Experimental Analysis. New 

York: Appleton-Century-Crofts. 

Skinner, B.F. (1953) Science and Human Behavior. New York: The Free Press. 

Skinner, B.F. (1957) Verbal Behavior. New York: Appleton-Century-Crofts. 

Skinner, B.F. (1969) Contingencies of Reinforcement: A Theoretical Analysis. New 

York: Appleton-Century-Crofts. 

Skinner, B.F. (1974) About Behaviourism. London: Jonathan Cape. 

Skinner, B.F. (1988a ) Beyond Freedom and Dignity. London: Peregrine Books. 

Skinner, B.F. (1988)Behaviorism at fifty. In A.C. Catania & S. Hamad (Eds.)The 

Selection of Behavior: The Operant Behaviorism of B.F. Sl<::inner. New York: 

Cambridge University Press. 

Skinner, B.F. (1988) The operational analysis of psychological terms. In AC. Catania 

ans S. Hamad (eds.) The Selection of Behavior. The Operant Behaviorism of B.F. 

S/cinner: Comments and Consequences. New York: Cambridge University Press. 

Skinner, B.F. ( 1988)The operant side of behavior therapy, Journal of Behavior 

Therapy and Experimental Psychiatry, 19(3), 171-1 79. 



526 

Skinner, B.F. (1989) Recent Issues i,i the Analysis of Behavior. 

Ohio: Merrill Publishing Company. 

Snow, C. E. ( 1977) The development of conversation between mothers and babies, 

Journal of Child language, 4 , 1-22. 

Snow, C.E. and Ferguson, C.E. (1977) Talking to Children: Language Input and 

Acquisition. Cambridge: Cambridge University Press. 

Stern, D.N., Spieker, S. and MacK~, K. (1982) Intonation contours as signals in 

maternal speech to pre-linguistic infants. Developmental Psychology, 18, 727-735. 

Stodart, L.T. and Mcllvane, W.J. (1986) Stimulus control research and 

developmentally disabled individuals. Analysis and Intervention in Developmental 

Disabilities, 6, 155-178. 

Stokes, T.F. and Baer, D.M. (1977) An implicit technology of generalization. Journal 

of Applied Behavior Analysis, 10, 349-367. 

Stokes, T.F. and Osnes, P.G. (1989) An operant pursuit of gen eralization. Behavior 

Therapy, 20, 337-355. 

Stoneman, Z. and Brody, G .H. (1981) Peers as mediators of television food 

advertisements aimed at children. Developmental Psychology, 17, 853-858. 

Stuart - Hamilton ( 1996) A Dictionary Of Psychological Terms. 

Routledge - Keegan. Paul: London. 

Sullivan, S.A. and Birch, L.L. (1990) Pass the sugar, pass the salt: Experience 

dictates preference. Developmental Psychology, 26. 546-551. 

Sullivan, S.A., and Birch, L.L. (1994) Infant Dietary Experience and Acceptance of 

Solid Foods. Paediatrics, 93, no.2, 27 1-277. 

Taras, H.L., Sallis, J.F., Patterson, T.L. , Hader , P.R. and Nelson, R. (1989) Television's 

influence on children's diet and physical activity, Journal of Developmental & 

Behavioral Pediatrics, 10(4), 176- 180. 



Timberlake, W : (1993) Behaviour systems and reinforcement: An integrative 

approach. Journal of the Experimental Analysis of Behavior, 60, 105-128. 

Tomasello, M. and Farrar, M.,..J. (1986) Joint attention and early language. Child 

Development, 57, 1454- 1463. 

527 

Vaughan, M.A. (1989) Rule-governed behavior in b e havior analysis: A theoretical 

and.experimental his tory. In Steven C. Hayes (Ed.) , Rule-Governed Behavior: 

Cog_nition, Contingencies, and Instructional Control, (pp. 97-118) New York and 

London: Plenum Press . 

.Vihman, M.M. (1986) Individual differences in babbling and early speech : 

Predicting to age three. In B. Lindblom and R. Zetterstrom (Eds.) , Precursors of 

Early Speech, (pp. 95-109) New York: Academic Press. 

Vygotsky, L.S. (1962) Thought and Language. 

Cambridge, Mass: Harvard University Press. 

Vygotsky, L.S. (1978) Mind in Society: The Development of Higher Psychological 

Processes. Cambridge, M.A.: Harvard University Press. 

Vygotsky, L.S. (1981) The instrumental method in psychology. In James V. Wertsch 

(Ed.), The Concept of Activity in Soviety Psychology. New York: M.E. Sharpe. 

Vygotsky, L.S. (1987) Thinking and Speech. In Robert W. Rieber and Aaron S. 

Carton (Eds.), The Collected Worlcs of L.S. Vygotslcy. Vol. 1, (pp. 39-285) New York: 

Plenum Press. 

Wearden, J. H. (1988) Some Neglected Problems In The Analysis Of Human Operant 

Behavior, in Davey, G. and Cullen, C. (1988) Human Operant Conditioning And 

Behavior Modification. John Wiley and Sons: New York. 

Weiner, H. (1969) Controlling human fixed-interval p erformance. Journal of the 

Experimental Analysis of Behavior, 12, 349-373. 

Whitehurst, G.J. (1978) Observational Learning. In A.C. Catania and T.A. Brigham 

(Eds.), 1-Iandboolc of Applied Behavior Analysis: Social nnd Instructional Processes, 

142- 178. New York: Irvington Publishers, Inc. 



528 

Whitehurst, G.J. ( 1978) The contribut ions of social learnin g to language acquis ition, 

Contemporary Educational Psychology, 3(1), 2-10. 

Wright, P. (1991) Deve lopment of food choice during infancy. Proceedings of the 

Nutrition Society, 50, 107-113. 

Zajonc, R.B. ( 1968) Attitudinal effects of mere exposure. Journal of Personality and 

Social Psychology, 9 , 1-27. 

Zajonc, R. B. ( 1980) Preferences need no inferences. American Psychologist, 35, 151-

175. 

Zellner, D., Rozin, P., Aron, M. and Kulish, C. (1983) Con<litioned enchancemen t of 

human's liking for flavor by pairing with sweetn ess. Leaming and Motivation, 14, 

338-350. 

Zettle, R. ( 1990) Rule-governed behavior: A radical behavioral answer to t h e 

cognitive challenge. The Psychological Record, 40, 4 1-49. 

Zettle, R.D. and Hayes, S.C. (1982) Rule-governed behavior: A potential framework 

for c ognitive behavioral therapy. In P.C. Kendall (Ed.) , Advances in Cognitive­

Behavioral Research and Therapy, Vol. 1, (pp. 7 3- 118) New Yorlc Academic Press. 

Zettle, R.D. and Hayes, S.C. (1983) Effect of social context on the impact of coping 

self-statem en ts. Psychological Reports, 52, 391-401. 




