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Abbreviations

ANC Amygdalar nuclear complex
BMI Body mass index
CS Conditioned stimulus
OFC Orbitofrontal cortex
PDD Pervasive developmental disorder
UCS Unconditioned stimulus

6.1  Introduction

It is a truism that eating behaviour (i.e. food choice and food intake) is determined by many different 
factors. Nonetheless, within the normal physiological boundaries of satiety and hunger one may 
argue that people simply eat what they like and avoid foods they do not like (Eertmans et al. 2001). 
Such hedonic eating behaviour is particularly apparent in children. For example, in the early twenti-
eth century, most Dutch children (in addition to children in many other countries) still received a 
daily spoonful of cod liver oil before bedtime. Many of these individuals, now adults, still shiver at 
the memory of the often rancid taste of cod liver oil. However, there was good reason to subject 
children to this cod liver oil ordeal, as this oil was known to somehow prevent rickets (or rachitis; the 
softening of bones misshaping knees, wrists, and ankles). It wasn’t until the 1930s that it was recog-
nised that rickets is caused by vitamin D deficiency and that cod liver oil is rich in such vitamin D. 
This knowledge eventually allowed for the development of vitamin D supplementation and with it 
the standard practise of administering children cod liver oil dissipated. One will cease the consump-
tion of aversive tastes when there is no pressing need for the consumption of such tastes.

People are born with a preference for sweet tastes and an aversion against bitter tastes, but more 
specific flavour preferences are developed during later childhood. Specific food likes and dislikes can 
differ between individuals and this suggests that these preferences are acquired through personal 
experience with certain flavours. In other words, one acquires a (dis)taste for certain foods by trying 
out these foods (Capaldi and Vandenbos 1991). How then does this work exactly? A prominent form 
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of such purported experiential learning involves Pavlovian conditioning, the learning of an association 
between a neutral conditioned stimulus (CS) (e.g. a flavour) and a biologically relevant unconditioned 
stimulus (UCS). In the case of conditioned taste aversion learning, the UCS usually comprises some 
degree of gastrointestinal discomfort. By pairing a specific flavour with such discomfort, one comes 
to associate the flavour with the discomfort and this then leads to future avoidance of the flavour 
(Pelchat and Rozin 1982). Pavlovian conditioning has then endowed the flavour CS a signalling func-
tion, it ‘predicts’ internal malaise (the UCS). Likewise, it was found in animals that a taste preference 
is conditioned for flavours paired with the recovery of illness (Green and Garcia 1971).

Another way of conditioning a food preference was demonstrated by Holman (1975). In one of his 
experiments, he gave rats on alternate days either a banana- or almond-flavoured mash. To this mash, 
he added saccharin to make it taste sweet. Rats, like humans, have an innate preference for sweet 
tastes. Holman varied the concentration of the saccharin of the different mashes. Rats were divided 
into two groups: A and B. Group A received 60 min access to the almond paired with concentrated 
saccharin and banana paired with diluted saccharin solution. For group B, the flavour to saccharin 
concentration (concentrated versus diluted) assignment was reversed. At test, the rats received 30 min 
access to 40 mL of both flavours now with an equal saccharin concentration. The rats showed a clear 
preference for the flavour previously paired with the concentrated saccharin. Figure 6.1 displays an 
illustration of the procedure, design, and results of this experiment. On the basis of these and similar 
findings, Holman concluded that the apparent reinforcing effect of saccharin is the hedonic quality of 
its sweet flavour. This form of learning has thus been termed flavour–flavour learning as the apparent 

Fig. 6.1 Design, procedure and results of Eric Holman’s (1975) experiment on flavour–flavour learning. Eric Holman 
(1975; Experiment 2) gave rats during a 20-day training period one flavour paired with concentrated saccharin on even 
days and another flavour paired with diluted saccharin on uneven days. On a first test, rats were given simultaneous 
access to both flavours, now both with diluted saccharin. Rats drank much more of the flavour previously paired with 
the concentrated saccharin. On a second test, after another 4-day period of training, the same pattern of results was 
obtained when both flavours were now presented with concentrated saccharin
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shift in flavour preference arises from the acquisition of an association between two flavours: a neutral 
flavour (e.g. almond) and an already liked flavour (e.g. the sweet taste of concentrated saccharin) 
(Fanselow and Birk 1982; Myers and Sclafani 2006).

Some researchers argue that a flavour–flavour association is qualitatively different from a prefer-
ence arising from flavour–consequence learning. As the latter form of association is recognised as 
the result of Pavlovian conditioning, this implies that flavour–flavour learning may not be considered 
as a form of Pavlovian associative learning (Hermans et al. 2002) and this gives rise to the question 
what mechanism then underlies flavour–flavour learning. Other questions raised and discussed in the 
present chapter concern the generality of flavour–flavour learning, its neurological underpinnings 
and its application to promoting the development of healthy dietary habits in children (Table 6.1).

6.2  What is Flavour–Flavour learning?

Flavour–flavour learning comprises the transfer of affect to a neutral flavour CS by pairing that particu-
lar flavour with another already liked or disliked flavour UCS. The established shift in liking is always 
in the direction of the affective value of the evaluative UCS. This is why flavour–flavour learning is 
generally regarded as a form of evaluative conditioning. But what exactly is evaluative conditioning?

6.2.1  Evaluative Conditioning

In a particular study, Levey and Martin (1975) had participants categorise pictures of paintings as 
liked, neutral, or disliked. Subsequently, the participants received exposure to several neutral pic-
tures paired with other liked pictures, or neutral pictures, or disliked pictures. At test, participants 
had to evaluate all pictures and it was found that they now rated the neutral pictures that had previ-
ously been paired with the disliked pictures more negatively and the neutral pictures that had been 
paired with the liked pictures as more positive. Martin and Levey (1978) termed this transfer of affect 
to an originally neutral stimulus due to pairings of this stimulus with another affective (positive or 
negative) stimulus evaluative conditioning.

Procedurally, evaluative conditioning is very similar to Pavlovian conditioning. With evaluative 
conditioning, the neutral stimulus is usually referred to as the CS and the affective stimulus as the 
UCS. Pairing these stimuli should then lead to the formation of an association between these two 
stimuli, allowing for the transfer of affect from the UCS to the CS. Despite the procedural similarity 
there are notable discrepancies between evaluative conditioning and other more typical Pavlovian 
conditioning paradigms such as fear conditioning. In the case of fear conditioning, the CS, a neutral 
stimulus (e.g. a tone or a picture), is paired with aversive stimulation, such as the administration of 
an electric shock or a very loud noise. Hermans et al. (2002) exposed participants to such a proce-
dure, pairing pictures of faces (the CSs) with electrocutaneous stimulation (the UCS; i.e. an aversive 
electric shock). The participant learned to anticipate this adverse stimulation that was reflected by a 
strong expectation of the UCS when presented with the CS previously paired with the UCS. Hermans 
and colleagues also showed that participants came to dislike the CSs that had been paired with the 

Table 6.1 Key facts concerning flavour–flavour learning and its applications

A neutral flavour becomes more liked or less liked after having been paired with, respectively, an already liked or 
disliked flavour

Children can come to better like the flavour of fruits and vegetables through flavour–flavour learning
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UCS, indicating evaluative conditioning. UCS expectations extinguish easily with non-reinforced 
exposures to the CS (Dibbets et al. 2008), but an acquired evaluative shift is highly resistant to such 
an extinction treatment (De Houwer et al. 2000).

Pavlovian conditioning can be described in terms of signal learning; one learns to recognise the 
CS as a signal for the UCS, and hence, when exposed to the CS, one expects the UCS. No such learn-
ing is required in case of evaluative conditioning; the CS then merely has to refer to the UCS (see 
also De Houwer et al. 2000).

In line with the reasoning that evaluative conditioning reflects some form of referential learning, 
Havermans and Jansen (2007a) argue that evaluative conditioning more specifically reflects a stimulus 
generalisation process. Within Pavlovian conditioning, it is well known that an acquired associative 
strength can generalise from one CS to other CSs. The extent of transfer of associative value is deter-
mined by the degree of similarity between the CS and the novel stimulus (Pearce 2002). According to 
Havermans and Jansen, such transfer is probably not limited to associative value. Indeed, it may also 
comprise the transfer of other relevant stimulus characteristics, such as affective value. This then means 
that pairing a neutral CS with an evaluative UCS merely provides one the opportunity for determining 
(or just passively experiencing) the similarity between the two stimuli. If there is some degree of stimu-
lus similarity, and if this similarity is somehow noted, this may be enough to induce the transfer of 
affect from the UCS to the CS (Davey 1994; Field and Davey 1999). Figure 6.2 represents the stimulus 
generalisation model of evaluative conditioning as outlined by Havermans and Jansen.

6.2.2  The Flavour–Flavour Paradigm

Evaluative conditioning is not limited to the transfer of affect between visual stimuli such as the 
pictures of paintings. Indeed, it was soon recognised that flavour–flavour learning can also be under-
stood in terms of evaluative conditioning. In fact the flavour–flavour paradigm is recognised as one 
of the more robust forms of evaluative conditioning (Field et al. 2008).

Fig. 6.2 A stimulus generalisation model of evaluative conditioning. Havermans and Jansen (2007a) argue that when 
a neutral CS X is paired with an affective UCS Y a configural X-Y representation is formed in memory. When subse-
quently X is presented, the representation of the UCS Y will be activated directly through its similarity with X and 
indirectly through the X-Y configural representation. The degree to which the representation of Y is activated deter-
mines the extent of affective value being transferred from Y to CS X
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As described above, Eric Holman (1975) tested whether a rat’s flavour preference could be influenced 
by the sweetness of saccharin associated with the flavour. It could and such flavour–flavour learning is not 
limited to rats; it has also been demonstrated in humans. Baeyens et al. (1995) found that pairing a flavour 
with the aversive taste of polysorbate-20 (the emulsifier Tween) led to decreased liking of that particular 
flavour (see also Baeyens et al. 1990, 1996, 1998a, b). These researchers, however, did not find evidence 
of positive flavour–flavour learning with pairings of a specific neutral flavour with a sweet taste. This may 
mean that negative flavour–flavour learning is more easily established than positive flavour–flavour learn-
ing, but the failure to induce positive flavour–flavour learning could also be attributed to the fact that the 
participants only moderately liked the sweet taste. It was already shown that it certainly is not impossible 
to induce positive flavour–flavour learning. Zellner et al. (1983) had students drink different flavours of 
tea. Some of these teas had to be tasted several times with sweet-tasting sucrose. At test, all participants 
again had to taste and evaluate the different teas, now left unsweetened, and the participants clearly and 
specifically liked the previously sweetened teas better. Yeomans et al. (2008) similarly found evidence of 
positive flavour–flavour learning when a specific flavour of dessert was paired with the sweet taste of 
either sucrose or aspartame. To ensure that the sweet taste (the flavour UCS) was well liked, Yeomans 
took care to only select self-identified sweet likers for participation in their study.

Interestingly, Brunstrom et al. (2001) found that unrestrained eaters showed enhanced preference 
for drinks most often paired with a sweet reward (e.g. chocolate chips, puffed rice or raisins), but this 
was not found among restrained eaters, suggesting that dietary restraint somehow devalues the sweet 
reward. This is precisely what Brunstrom et al. (2005) found in a series of two experiments. In one 
of these experiments, Brunstrom and colleagues paired different fruit juices of with a sweet reward 
(i.e. chocolate chips). One of the juices was paired on just 10% of trials with the sweet and another 
juice was paired 90% of the trials with the sweet reward. Unrestrained eaters came to prefer the 90% 
paired picture, but the restrained eaters came to prefer the less-often paired pictures. Brunstrom and 
colleagues thus argued that negative beliefs and attitudes regarding the UCS devalue the UCS and 
within restrained eaters may in fact function as an aversive stimulus, thus promoting the acquisition 
of a dislike. In a more recent study, however, Brunstrom and Fletcher (2008) failed to replicate this 
effect of dietary restraint on flavour–flavour learning, but instead found an effect of hunger state. 
When pairing tea with a non-caloric sweetener, only hungry participants came to like the flavour of 
this particular tea relative to other unsweetened teas. Similarly, Mobini et al. (2007) found that pair-
ing a peach-flavoured tea with another sucrose drink, increased liking for the tea particularly when 
participants had been trained and tested hungry. Further, Yeomans and Mobini (2006) demonstrated 
that increased liking for odours paired with a sweet sucrose UCS was apparent only when partici-
pants were hungry. One may argue that hunger increases attention and liking for caloric cues, such 
as a sweet taste that generally signals carbohydrate energy (e.g. as in the case of sucrose, fructose 
and glucose), hence increasing the salience of the flavour UCS allowing for larger transfer of affec-
tive value to the CS flavour (see Fig. 6.3).

6.2.3  Neural Correlates of Flavour–Flavour Learning

Cues associated with a certain food UCS can come to affect subsequent food choice and food intake. 
The brain structures known to be involved in the expression of cue-induced food selection and accep-
tance, such as the hypothalamus, amygdala and OFC probably also play a role in the associative 
acquisition of food likes and dislikes (see Holland and Petrovich 2005). Indeed, although many brain 
areas are activated with exposure to the sight, smell and taste of food, studies on the evaluation of 
food stimuli ubiquitously point to the specific involvement of the amygdala, the OFC and the insula. 
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With oral taste neurons projecting directly to the insula, activation of this area has been associated 
with representations of taste intensity and quality (e.g. texture, taste intensity, bitterness, sweetness, 
sourness or saltiness) and is thus referred to as the primary gustatory cortex (Small et al. 1999; De 
Araujo and Rolls 2004). Adjacent to this area, the OFC is involved in representations of the pur-
ported acquired valence of food cues (e.g. the pleasure derived from the sight, smell and taste of 
food). This region, therefore, has been termed the secondary taste cortex. Rolls and colleagues 
showed that decreasing the subjective pleasure derived from eating a specific food item through 
repeated exposure to that food leads to a corresponding decrease in the activation within the OFC 
when presented with that specific food item (see Rolls 2000).

The amygdala is recognised to be activated by both pleasurable and aversive food cues (O’Doherty 
et al. 2001) and thus appears to respond nonspecifically to any valenced food stimulus. Recent 

research suggests that such activation of the amygdala requires deliberate and attentive processing of 
the presented food stimulus (Siep et al. 2009).

Considering the presumed involvement of the amygdala in the conditioning of likes and dislikes, 
Coppens et al. (2006) examined whether patients with a unilateral section of the temporal lobe 
(which includes the amygdala) exhibit impaired flavour–flavour learning as compared to a control. 
Participants received two flavours, one of which was served with the addition of Tween. The research-
ers hypothesised that given the fact that even unilateral damage to the amygdala (i.e. the ANC) 
attenuates fear conditioning; such damage would also disturb evaluative conditioning. However, all 
participants demonstrated clear negative flavour–flavour learning, acquiring a dislike for the Tween-
paired flavour CS relative to the unpaired CS. The authors correctly point out that this does not mean 
that the amygdala does not play any role in the acquisition of food likes and dislikes as all the 
patients included in the study had only unilateral damage to the ANC. Clearly, more research is 
needed to determine the exact neurological underpinnings of flavour–flavour learning.

Fig. 6.3 Flavour–flavour learning as stimulus generalisationIn terms of the stimulus generalisation model of evalua-
tive conditioning as put forward by Havermans and Jansen (2007a), pairing a neutral flavour X with an already liked 
flavour Y, leads to the formation of a configural X-Y representation in memory. Subsequent presentation of X alone 
then leads to the activation of the configural X-Y unit and the representation of flavour Y. If one is hungry, the salience 
of the representation of Y is hypothetically bigger and allows for more transfer of affective value to flavour X
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6.3  Applying Flavour–Flavour Learning to Increase Liking for Vegetables

Overweight (BMI > 25 kg/m2) is a rapidly increasing worldwide health problem. Especially obesity 
(i.e. severe overweight; BMI > 30) poses several health risks, such as coronary heart diseases and 
type II diabetes. It is estimated that currently in the USA approximately 25% of total health care 
costs are associated with obesity, a percentage representing billions of dollars (Levi et al. 2009). 
Currently, more than two-thirds of the US population is overweight or obese. Table 6.2 displays the 
present top five states with the highest obesity rates of the USA.

The number of overweight children has also increased dramatically in the past few decades. The 
health risks associated with obesity at a young age are less dire, but it is more difficult to attain a 
normal weight if one has been obese since childhood. Moreover, the health risks for obese adults 
who have been obese since their childhood are greater than for people who became obese in later 
adulthood (see e.g. Visscher et al. 2002).

Overweight and obesity are the result of a positive energy balance; more energy is consumed than 
expended. Particularly excessive caloric intake is now thought to have contributed to the steep rise in 
the incidence of obesity (Swinburn et al. 2009). Healthier eating, that is, consuming less high-calorie 
products should lower the prevalence of overweight. Indeed, Raynor and Epstein (2001) demon-
strated that whereas consuming many different snacks is related to obesity, the consumption of a 
large variety of fruits and vegetables is associated with lean body weight. Therefore, getting people 
(especially children) to eat ample amounts of fruits and vegetables may prove to be an effective 
strategy in curbing the present obesity epidemic.

Recently, we reasoned that flavour–flavour learning might be a powerful technique to increase 
children’s liking of vegetables, and hence their consumption of vegetables. To test whether such fla-
vour–flavour learning actually increases children’s liking of vegetables, we conducted an experiment. 
In this experiment 4- to 6-year-old children evaluated and rank ordered six different vegetables. Next, 
they were instructed to repeatedly consume small amounts of two of the six specific vegetables. These 
two flavours served as the flavour CSs and one of the two vegetables was now sweetened with glucose. 
After this repeated exposure procedure, all children again were instructed to evaluate and rank order 
the six vegetables. At this posttest, the children now specifically ranked the previously sweetened 
vegetable as better liked than before (Havermans and Jansen 2007b; see Fig. 6.4).

This positive flavour–flavour learning effect was also demonstrated in a more recent study by 
Capaldi and Privitera (2008). In a first experiment they had 2- to 5-year-old children repeatedly taste 
grapefruit juice mixed with the sweet taste of sucrose. This led to increased liking of unsweetened 
grapefruit juice. Moreover, this positive shift in liking proved stable for weeks. In a second experi-
ment, undergraduate students were presented with several occasions in which they were instructed 
to consume one small stalk of cauliflower and another stalk of broccoli. One of the two vegetables 

Table 6.2 Current obesity rates in the USA

State Obesity rate (%)

1 Mississippi 32.5

2 Alabama 31.2

3 West Virginia 31.1

4 Tennessee 30.2

5 South Carolina 29.7

Top five states with the most obese people in the 
USA, as reported by the Trust for America’s Health 
in their sixth annual issue report (Levi et al. 2009) 
on the obesity epidemic in the USA
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would be sweetened by having it dipped in sugar water. The assignment of vegetable to sugar water 
was counterbalanced between participants. Capaldi and Privitera found that the pairings of either 
cauliflower or broccoli with sugar increased liking of the taste of these vegetables.

In sum, the results from the studies discussed above suggest that the flavour–flavour learning 
paradigm can be applied to increase children’s liking of fruits and vegetables. Importantly, this can 
be achieved even when the taste of the CS is initially disliked (e.g. the bitter taste of grapefruit), plus 
the achieved hedonic shift appears to be stable over a longer term.

6.4  Applications to Other Areas of Health and Disease

Children can develop strong food preferences and as a result may be particularly finicky about having 
to eat certain foods (Dovey et al. 2008). When such picky eating becomes a longer term habit of eating 
a very limited variety of food items, this food selectivity can form a serious health risk. One way to 
treat such food selectivity is through mere exposure. Williams et al. (2008), for example, used this 
method in six children being treated for extreme food selectivity. One case concerned a young girl 
diagnosed with autism who during treatment was exposed regularly to foods presented in meals and 
taste sessions. Meals would contain three table spoons of about three different foods (fruits, vegeta-
bles, meat, starch or dairy product), and taste sessions were used to introduce the child to a specific 
novel food. This mere exposure worked very well. She learned to accept and eat many different foods. 
Of the 49 different novel foods she learned to eat, she still ate 47 at 3 months after treatment.

Mere exposure thus seems to be a viable method to treat food selectivity. However, flavour–flavour 
learning may be even more powerful in the treatment of such food selectivity. Compared with a mere 

Fig. 6.4 Children’s changes in hedonic ranking of vegetables as the result of flavour–flavour learning. Mean shift in 
ranking score (from pretest to posttest) for the CS paired with glucose (CS+) compared with the shift in ranking for 
the unpaired CS (CS−), as demonstrated by Havermans and Jansen (2007b) in the conditioning of vegetable flavour 
preferences in children
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exposure procedure, flavour–flavour learning requires relatively few learning trials. Such flavour–flavour 
learning may involve the pairing of a novel or nonpreferred food with an already liked food. Furthermore, 
this pairing should be simultaneous, that is, the two foods (liked and disliked) should be presented 
together, rather than sequentially, as was shown by Holman (1975) in his rat studies. In one experiment, 
Holman found that pairing a flavour CS (CS+; cinnamon or wintergreen) with saccharin induced a fla-
vour preference relative to another unpaired flavour (CS−; cinnamon when CS+ was wintergreen, and 
vice versa). Holman, however, failed to induce a flavour preference for the CS+ in a following experi-
ment when he inserted a 30 min interval between the consumption of the CS+ and the ingestion of a 
saccharin solution. The procedure, design and results of these experiments are illustrated in Fig. 6.5.

Piazza et al. (2002) compared simultaneous and sequential pairings of non-preferred foods with 
preferred foods in three children treated for food selectivity. One 11-year-old girl diagnosed with 
PDD ate lettuce with salad dressing and a few other creamy foods, but not much else. She received 
exposure to foods from different food groups (fruits and vegetables, starches and protein-rich foods) 
and these foods were paired with salad dressing. One group of foods (A) was always presented 
simultaneously with the salad dressing. Another group of foods (B) was paired sequentially with the 
dressing. The girl would only come to eat the foods from group A, not the foods from group B, cor-
roborating the notion and previous findings that simultaneous pairings are superior in inducing an 
evaluative shift. Similar findings were reported for the other two cases in this study. It thus seems that 
food selectivity can be treated by means of evaluative conditioning, but note that the researchers did 

Fig. 6.5 Holman experiments indicating that only simultaneous CS−UCS pairings induce a shift in CS flavour prefer-
ence. An illustration of the procedure, design and main results of two experiments by Holman (1975; Experiments 3 
and 4). Both experiments comprised comparing a shift in liking/preference between a CS+ paired with saccharin (the 
UCS) and another explicitly unpaired CS flavour (i.e. CS−). At test, the animals received the opportunity to drink from 
both (now unsweetened) flavours. The tests results from both experiments taken together clearly demonstrate that 
simultaneous (Experiment 3) but not sequential pairing (Experiment 4) of the CS+ with saccharin induces a flavour 
preference relative to CS−
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not present the ‘non-preferred’ foods separately without the unconditioned flavour after the repeated 
pairings. This makes it impossible to assess any positive shift in liking of the flavour of the non-
preferred food itself. Furthermore, as the authors themselves note, they did not conduct a follow-up 
test. Whether flavour–flavour learning is indeed beneficial and perhaps even superior to a mere expo-
sure procedure in the treatment of food selectivity thus requires further empirical validation.

6.5  Conclusion

Evaluative conditioning is the transfer of affective value from an affective stimulus to another stimulus, 
due to pairing of the latter stimulus with the affective stimulus. As such, flavour–flavour learning – the 
transfer of affective value to a flavour being paired with an already liked/disliked flavour – can be 
regarded as a specific instance of evaluative conditioning.

Flavour–flavour learning is a robust form of evaluative conditioning and has been demonstrated 
in both animals and humans. Humans appear especially sensitive to the reinforcing sweet taste of 
sugar (Yeomans et al. 2008). The reason for this is unknown, but recent research suggests that 
humans possess orosensory receptors that specifically function to detect the presence of carbohy-
drates (apart from sweet taste). Oral maltodextrin (not sweet) and glucose (sweet) both directly 
activated brain regions known to be involved in the processing of the reward value of food, such as 
the insula, OFC and striatum (Chambers et al. 2009). One may hypothesise then that flavour–flavour 
learning in humans is probably much more effective when using some form of sugar and may even 
be evident when using non-sweet carbohydrates as UCS.

Flavour–flavour learning has proven to be a powerful technique to change someone’s preference 
for a flavour and hence food. It is rapid and requires relatively little experience with the flavours 
themselves. In terms of nutrition and health, it has been shown that it can be applied to increase 
children’s liking of fruits and vegetables even when the foods are initially disliked (Capaldi and 
Privitera 2008). However, whether the established positive change in hedonics also leads to a corre-
sponding positive change in behaviour is an effect that is predicted but as of yet has not been exam-
ined empirically. The full benefits of flavour–flavour learning to nutrition thus still wait to be 
examined.

Summary Points

Food choice and intake can be understood in terms of hedonic behaviour; that is, one prefers •	
consuming foods one likes and tries to avoid having to eat foods one does not like.
Food likes and dislikes are mostly acquired through direct experience with food.•	
Flavour–flavour learning, a form of evaluative conditioning, comprises the transfer of affect (pos-•	
itive or negative) to a flavour by pairing that particular flavour with another already liked or dis-
liked flavour.
In humans, positive flavour–flavour learning seems to be mediated by hunger state.•	
The amygdala is thought to play a critical role in the acquisition of flavour (dis)likes through •	
flavour–flavour learning.
Flavour–flavour learning can be applied to increase children’s liking of fruits and vegetables and •	
may be a beneficial technique in the treatment of severe cases of food selectivity.
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Key Terms

Evaluative conditioning: A learning paradigm in which pairing a CS with a positive UCS 
results in a positive shift in liking for the initially neutral CS, whereas conversely, pairing such a 
stimulus with a negative UCS results in a negative shift in liking.
Flavour–flavour learning: A form of evaluative conditioning that allows for the learning of 
flavour preferences by pairing a flavour with an already liked flavour, such as the sweet taste of 
saccharin or sugar.
Food selectivity: Feeding disorder diagnosed in infants or children when the child is not eating 
adequately and the insufficient food intake cannot be attributed to any specific medical 
condition.
Hedonic eating behaviour: The principle that anticipated and derived pleasure guide food 
choice and food intake, respectively.
Pavlovian conditioning: The learning of a response to a CS due to its pairings with a biologi-
cally relevant UCS. This conditioned response typically reflects the anticipation of the UCS.
Stimulus generalisation: Transfer of prominent qualities of one stimulus – such as its associa-
tive and affective value – to another stimulus.
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