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Abstract
This study investigated how congruence between a character and a vegetable in a picture book may 
enhance children’s choice of that vegetable. Fifty-two children (4-6 years old) participated in a classroom 
book reading session and were assigned randomly to either a congruent or an incongruent character-
product combination. Responses toward the vegetable promoted in the book were measured after one 
and five book exposures. A character-product congruence processing model was tested proposing that 
character-product congruence initially triggers a positive automatic response toward the vegetable which, 
in turn, evokes a positive elaborate response toward that vegetable, leading to enhanced vegetable choice. 
This model explained children’s vegetable choice after one book exposure but not after five, because the 
initial impact of character-product congruence on children’s automatic response had disappeared with 
repeated exposure. 

Chapter 5

Unraveling the Impact of Character-Product Congruence in Picture 
Books on Children’s Healthy Food Choices

This chapter is submitted for publication as: De Droog, S. M., Buijzen, M., & Valkenburg, P. M. (2012). 
Unraveling the impact of character-product congruence in picture books on children’s healthy food 

choices.
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Increasing evidence indicates that brand characters can enhance young children’s food choices (e.g., 
Carruth, Skinner, Moran, & Coletta, 2000; Kotler, Schiffman, & Hanson, 2012; Roberto, Baik, Harris, 
& Brownell, 2010). The impact of characters is typically explained from a parasocial relationship 
perspective, assuming that children select food products depicting characters with whom they have 
bonded following frequent media exposure (Acuff & Reiher, 1997; Hoffner, 1996). More recently, the 
impact of characters has been explained from a processing fluency perspective, suggesting that children 
select products depicting product-congruent characters, because congruent stimuli are processed more 
easily than incongruent stimuli (De Droog, Buijzen, & Valkenburg, 2012). Specifically, fluent processing 
is inherently pleasurable (Reber, Winkielman, & Schwarz, 1998), and the pleasant feeling from processing 
a congruent character-product combination is often misattributed to the product, enhancing liking and 
choice (Jacoby, Kelley, & Dywan, 1989).

This impact of character-product congruence has been demonstrated using character-product 
combinations that form a familiar concept to children (conceptual congruence), such as a rabbit and 
a carrot (De Droog, Valkenburg, & Buijzen, 2011c; De Droog et al., 2012). Based on an experimental 
study in which children were exposed to varying character-product combinations, De Droog, Buijzen, 
Opree, and Valkenburg (2011a, 2011b) modeled the affective mechanisms underlying the relation 
between character-product congruence and character-product choice. Their model, illustrated in Figure 
5.1, proposes that the pleasant feeling induced by fluent processing of character-product congruence 
manifests itself in a positive automatic response toward the character-product combination. In turn, this 
automatic response feeds into more elaborate processing, demonstrated via a more positive elaborate 
affective response and enhanced character-product choice. The model thus proposes that congruence 
stimulates elaborate responses only via an initial positive automatic response.

Whether this model also explains children’s choices in more naturalistic settings still requires 
investigation. One avenue for enquiry is picture books. Various child nutrition programs use picture 
books containing characters modeling healthy choices to stimulate young children’s fruit and vegetable 
choices (e.g., Alliance for a Healthier Generation, 2011; Family Nutrition Education Programs, 2012). 

character-product 
congruence

character-product choice

automatic 
affective response

elaborate 
affective response 

Figure 5.1. Character-product congruence model of De Droog et al. (2011a, 2011b). All relations in 
the model were hypothesized initially, but only the solid arrows were observed in De Droog et al.’s 
experiment. 
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The present study investigates how the impact of picture books on children’s vegetable choice may be 
enhanced via conceptual congruence between the character and vegetable in the book. Specifically, 
we test whether congruent character-product combinations in picture books read to children in the 
classroom trigger the same affective mechanisms process as congruent character-product combinations 
in the laboratory setting (cf. De Droog et al., 2011a, 2011b). 

Picture books are usually intended to influence children’s behaviors after multiple exposures 
(Zevenbergen & Whitehurst, 2003). With each exposure, children become increasingly familiar with 
the content of the book. As a consequence, children may also familiarize with incongruent character-
product combinations in the book, likewise inducing automatic affective responses similar to congruent 
combinations. Comparing congruent with incongruent combinations, we thus anticipate that character-
product congruence in a picture book will enhance children’s vegetable choice via an initial positive 
automatic response, after one book exposure (H1), but not after five exposures (H2).

Method

Sample
This study forms part of a larger experimental study on shared book reading and healthy food 
consumption, conducted in the fourth quarter of 2011. Children aged 4 to 6 years were recruited from 
six primary schools situated in both urban and suburban districts of The Netherlands. The sample 
consisted of various socioeconomic and cultural backgrounds. IRB approval for data collection and 
parental informed consent were obtained. The sample was initially split randomly into two conditions: 
Children were read the book passively (listening to the story) or interactively (also answering questions 
about the story). Preliminary results indicated that the picture book was ineffective in the passive 
reading condition. Therefore, this study focused on the results of the interactive reading condition only. 
The present sample thus consisted of 52 children (50% boys, 50% girls) differing only in the type of 
character exposed to.

Design and Stimulus Materials
The study had a between-subjects design in which children were exposed randomly to a picture book 
featuring either a congruent or an incongruent character-product combination (n = 26 per condition). 
These two conditions formed the dichotomous variable included in the analyses as a measure of 
character-product congruence. 

The picture book was created specifically for this study by a professional children’s writer and illustrator. 
The story described a main character that is able to rescue his friend only after eating carrots to make 
him fit and strong. In line with De Droog et al. (2011a, 2011b), carrots were selected as the healthy 
product and a rabbit as the congruent character. However, in contrast with De Droog et al.’s study, a 
turtle rather than a rhino was selected as the incongruent character. This choice was based on a pretest 
among 40 children (4-6 years old) in which six animals (rabbit, mouse, caterpillar, turtle, rhino, and 
monkey) were tested for both likability and congruence with carrots (congruence was established via the 
matching task used previously in De Droog et al., 2011a, 2011b). The rabbit and turtle were liked equally 
(on a 4-point scale: rabbit M = 3.43; turtle M = 3.31; t(39) = .81, p = .43, d = .13), yet differed significantly 
in character-product congruence (on a dichotomous scale: rabbit M = 0.85; turtle M = 0.41; t(39) = 9.11, 
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p < .001, d = 1.44). Two identical books were thus developed: One featuring a rabbit as main character, 
and the other a turtle (see Figure 5.2).

Procedure
Children were read the picture book on five consecutive days in a quiet classroom. Shared reading took 
place in groups of approximately four children. The composition and experimental condition of each 
group remained identical on all five days. To encourage participation, the storyteller asked children 
questions about the story and its characters before, during, and after the reading session by means of a 
reading manual. 

Following the first and fifth reading session, children were interviewed individually by a female 
experimenter, blind to the child’s experimental condition. The children were asked to complete a 
questionnaire on a 12-inch touchscreen notebook (HP Pavilion tx2-1150) suitable for structured 
questionnaire research with young children. The procedure and equipment were identical to those of 
De Droog et al. (2011a, 2011b), except that children in the present study were asked to rate pictures 
of products rather than character-product combinations. Specifically, children were shown pictures of 
products on the screen and were asked to respond to the questions by tapping the screen. The study 
comprised three successive tasks, measuring automatic affective response, elaborate affective response, 
and product choice. The affective response tasks were rehearsed initially using products not included in 
the analyses.

Measures
During the three tasks, children were asked to rate four foods (carrots, cucumber, cheese, and salty 
sticks). Given the focus of this article, we report scores for carrots only.

Automatic affective response. To measure the automatic affective response toward carrots, children 
expressed whether they liked carrots using a dichotomous smiley scale (unhappy face, happy face) 
ranging from 0 (dislike) to 1 (like). After 1 exposure, M = 0.73, SD = .45; after 5 exposures, M = 0.75, SD 
= .44 (correlation between 1 and 5 exposures: r = .45). To evoke an automatic response, children were 

Figure 5.2. Excerpts from the picture book containing the congruent character (left) and the incongruent 
character (right).

Konijn slentert naar de kraan, wast zijn handen,  

pakt zijn rugzak en gaat zitten.  

Hij maakt zijn rugzak open.  

En wat ziet Konijn? Wortels, mmmmmm!  

Konijn begint te knagen. Dat is lekker! 

Konijn voelt zich weer helemaal fit en sterk.  

“Nu kan ik je redden, vriendinnetje Konijn!”

Schildpad slentert naar de kraan, wast zijn handen,  

pakt zijn rugzak en gaat zitten.  

Hij maakt zijn rugzak open.  

En wat ziet Schildpad? Wortels, mmmmmm!  

Schildpad begint te knagen. Dat is lekker! 

Schildpad voelt zich weer helemaal fit en sterk.  

“Nu kan ik je redden, vriendinnetje Schildpad!”

Schildpad slentert naar de kraan, wast zijn handen,  

pakt zijn rugzak en gaat zitten.  

Hij maakt zijn rugzak open.  

En wat ziet Schildpad? Wortels, mmmmmm!  

Schildpad begint te knagen. Dat is lekker! 

Schildpad voelt zich weer helemaal fit en sterk.  

“Nu kan ik je redden, vriendinnetje Schildpad!”
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asked to tap the smiley that best showed their liking of carrots as fast as they could (cf. De Droog et al., 
2011a, 2011b, 2012). The average reaction time was 1866 ms. 

Elaborate affective response. To measure the elaborate affective response toward carrots, we 
supplemented the De Droog et al.’s (2011a, 2011b, 2012) original measure “how much do you like 
carrots?” with the consumption-related item “how tasty do you find carrots?”. To evoke an elaborate 
response, children were given sufficient time to think before answering on a 4-point smiley scale, from 
unhappy to happy face, ranging from 1( don’t like at all) to 2 (like a little bit), 3 (like quite a bit), and 4 
(like very much) (cf. De Droog et al., 2011a, 2011b, 2012). These two items were averaged to create a 
single measure of elaborate affective response: After 1 exposure: r = .53, M = 2.86, SD = 1.14; after 5 
exposures, r = .73, M = 2.93, SD = 1.21 (correlation between 1 and 5 exposures: r = .55). The average 
reaction time was 4980 ms, which was significantly slower than the automatic affective response: t(51) 
= -9.96, p < .001.

Product choice. To measure choice of carrots, pairs of food products were shown randomly on the 
screen, until each product had been paired with the other three. Children were asked to tap the product 
they wanted to eat the most. Carrots received a score of 1 when chosen and a score of 0 when not chosen. 
Because carrots were compared with three other food products, the score could range from 0 to 3: After 
1 exposure, M = 1.10, SD = .98; after 5 exposures, M = 1.33, SD = 1.00 (correlation between 1 and 5 
exposures: r = .53).

Results

Zero-Order Correlations
The zero-order correlations between the variables after one and five book exposures are presented in 
Table 5.1. After both exposure times, we noted that character-product congruence was not related to 
product choice, while the automatic and elaborate affective responses were related positively to each 
other and to product choice. Two key differences were also noted between exposure times: After one 
exposure, character-product congruence was related positively to the automatic affective response but 
not to the elaborate affective response, while a reverse pattern emerged after five exposures. 

Table 5.1

Zero-Order Correlations Among Main Variables

1 2 3 4

1. Character-product congruence - .26* .11 .18

2. Automatic affective response .13 - .54** .42**

3. Elaborate affective response .25* .78** - .61**

4. Product choice .06 .41** .49** -

Note. The upper-right triangle presents the correlations between variables measured after 1 picture book exposure; 
the lower-left triangle presents the correlations between variables measured after 5 picture book exposures. 
* p < .05, ** p < .01 (one-tailed).
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Testing the Character-Product Congruence Model
The paths in Figure 5.1 were investigated using the structural equation modeling program AMOS 17.0. 
Analyses were based on one independent variable (character-product congruence), two mediating 
variables (automatic affective response and elaborate affective response), and one dependent variable 
(product choice). To indicate the fit of the model, three model fit indices were used: The χ2-test, the 
comparative fit index (CFI), and the root mean square error of approximation index (RMSEA). The 
model would be supported with a nonsignificant χ2, a CFI value of .95 or more, and a RMSEA value of 
.05 or less, with p-close > .05 (Browne & Cudeck, 1992).

Results after one book exposure. The model in Figure 5.1 was initially tested with the measures taken 
after one picture book exposure. The model fitted the data well, χ2(1, N = 52) = .66, p = .42, CFI = 1.00, 
RMSEA = .00 with p-close = .45. Figure 5.3(a) depicts the model observed after one exposure. Of the 
five paths specified in the model, three were statistically significant. These three paths were all positive 
and represented the relations between: character-product congruence and automatic affective response 
(β = .26, p < .05), automatic affective response and elaborate affective response (β = .54, p < .001), and 
elaborate affective response and product choice (β = .54, p < .001). Unexpectedly, we noted no significant 
path between the automatic affective response and product choice. With the exception of this path, De 
Droog et al.’s (2011a, 2011b) character-product congruence model was supported after one exposure to 
the picture book. The independent and mediating variables in the observed model together accounted 
for 39% of the variance in product choice.

Results after five book exposures. The model in Figure 5.1 was also tested with the measures taken 
after five picture book exposures. Again the model fitted the data well, χ2(1, N = 52) = .24, p = .62, CFI 
= 1.00, RMSEA = .00 with p-close = .64. Figure 5.3(b) depicts the model observed after five exposures. 
Of the five paths specified in the model, three were statistically significant. The two anticipated paths 
were both positive and represented the relations between: automatic affective response and elaborate 
affective response (β = .76, p < .001), and elaborate affective response and product choice (β = .42, p < 
.05). It is noteworthy that the path coefficient between the automatic and elaborate affective responses 
was substantially stronger after five exposures (β = .76) than after one exposure (β = .54), indicating 
that the two responses became more similar with increasing picture book exposure. As expected, the 
initially significant path between character-product congruence and the automatic affective response 
disappeared after five exposures. Instead, we noted a significant direct path between character-product 
congruence and the elaborate affective response (β = .15, p < .05). This suggests that the original 
character-product congruence model was not maintained after increased picture book exposure. The 
variables in this second observed model together accounted for 24% of the variance in product choice.

Discussion

The aim of this study was to investigate how congruence between a character and vegetable in a picture 
book enhances children’s choice of that vegetable, and whether such an impact remains after repeated 
book exposure. In line with our first hypothesis, after a single picture book exposure, character-product 
congruence triggered an initial, positive automatic response toward the vegetable which, in turn, 
evoked a more positive elaborate affective response, enhancing children’s vegetable choice. This is in 
line with the earlier findings of De Droog et al. (2011a, 2011b), indicating that their original model 
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can be generalized to more naturalistic settings. The present study noted no direct path between the 
automatic affective response and product choice. Although this finding is at odds with De Droog et 
al.’s (2011a, 2011b) observations, it is consistent with the successive affective mechanisms perspective 
(Reber, Schwarz, & Winkielman, 2004; Schwarz & Clore, 1996; Winkielman, Schwarz, Fazendeiro, & 
Reber, 2003), upon which De Droog et al.’s (2011a, 2011b) conceptual model was based. Specifically, this 
perspective proposes that character-product congruence influences choice via automatic and elaborate 
affective responses in one successive path.

character-product 
congruence

.54

.26

product choice

automatic 
affective response

elaborate 
affective response 

.54

character-product 
congruence

.42.15

product choice

automatic 
affective response

elaborate 
affective response 

.76

a) After One Exposure

b) After Five Exposures

Figure 5.3. Observed character-product congruence model after (a) one and (b) five picture book exposures. Solid 
arrows indicate significant relations, while broken arrows indicate nonsignificant relations. Coefficients represent 
standardized beta weights, all significant at least at p < .05 (one-tailed)

In line with our second hypothesis, we did not find support for the model after five picture book exposures. 
As anticipated, the direct path between character-product congruence and the automatic affective response 
disappeared with multiple exposures, suggesting that the children familiarized with the incongruent 
character-product combination. Instead, a direct path between character-product congruence and the 
elaborate affective response emerged. This may indicate that congruence still played a role, having given the 
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congruent character-product combination a head start. Specifically, as children exposed to the congruent 
combination liked the vegetable automatically after a single exposure, and automatic and elaborate 
affective responses became more similar with each exposure, these children may have had a more positive 
elaborate response toward the vegetable after five exposures than children exposed to the incongruent 
combination (who first had to familiarize with their combination). Simply put, using congruent character-
product combinations in picture books may produce faster results on children’s healthy food choices.

The original character-product congruence model was developed specifically to understand how 
characters impact upon children’s product choices. Based on the current and original findings, the 
model provides a good account for the impact of congruent character-product combinations used in 
brief or single exposure situations. In such situations, greater weight is placed on automatic feelings with 
learning effects less likely. We invite others to improve further and replicate the model.



83

U
nraveling the Im

pact of Character-Product Congruence in Picture Books 
on Children’s H

ealthy Food Choices

References

Acuff, D. S., & Reiher, R. H. R. (1997). What kids buy and why. New York, NY: Free Press. 

Alliance for a Healthier Generation (2011, April, 6). Eating healthy, growing strong [Campaign website]. Retrieved 
from http://www.healthiergeneration.org/parents

Browne, M. W., & Cudeck, R. (1992). Alternative ways of assessing model fit. Sociological Methods and Research, 21, 
230-258.

Carruth, B. R., Skinner, J. D., Moran, J. D., & Coletta, F. (2000). Preschoolers’ food product choices at a simulated 
point of purchase and mothers’ consumer practices. Journal of Nutrition Education, 32, 146–151.

De Droog, S. M., Buijzen, M., Opree, S. J., & Valkenburg, P. M. (2011a). Merkfiguurtjes stimuleren de gezonde 
keuze van kleuters via affectieve reactiemechanismen. Tijdschrift voor Communicatiewetenschap, 39(4), 58-73.

De Droog, S. M., Buijzen, M, Opree, S. J., & Valkenburg, P. M. (2011b, May). The appeal of congruence between 
brand characters and products: Uncovering the affective mechanisms leading to product choice. Paper presented at the 
annual meeting of the International Communication Association, Boston, MA. 

De Droog, S. M., Buijzen, M., & Valkenburg, P. M. (2012). Use a rabbit or a rhino to sell a carrot? The effect of 
character-product congruence on children’s liking of healthy foods. Journal of Health Communication, 17, 1068-1080.

De Droog, S. M., Valkenburg, P. M., & Buijzen, M. (2011c). Using brand characters to promote young children’s 
liking of and purchase requests for fruit. Journal of Health Communication, 16, 79-89.

Family Nutrition Education Programs, FNEP (2012, June 12). Teaching [Campaign website]. Retrieved from http://
extension.missouri.edu/fnep/teaching.htm

Hoffner, C. (1996). Children’s wishful identification and parasocial interaction with favorite television characters. 
Journal of Broadcasting & Electronic Media, 40, 389–403.

Jacoby, L. L., Kelley, C. M., & Dywan, J. (1989). Memory attributions. In H. L. Roediger & F. I. M. Craik (Eds.), 
Varieties of memory and consciousness: Essays in honour of Endel Tulving (pp. 391-422). Hillsdale, NJ: Erlbaum.

Kotler, J. A., Schiffman, J. M., & Hanson, K. G. (2012). The influence of media characters on children’s food choices. 
Journal of Health Communication, 17, 886-898.

Reber, R., Schwarz, N., & Winkielman, P. (2004). Processing fluency and aesthetic pleasure: Is beauty in the 
perceiver’s processing experience? Personality and Social Psychology Review, 8, 364-382.

Reber, R., Winkielman, P., & Schwarz, N. (1998). Effects of perceptual fluency on affective judgments. Psychological 
Science, 9, 45-48.

Roberto, C. A., Baik, J., Harris, J. L., & Brownell, K. D. (2010). Influence of licensed characters on children’s taste 
and snack preferences. Pediatrics, 126, 88-93.

Schwarz, N., & Clore, G. L. (1996). Feelings and phenomenal experiences. In E. T. Higgins & A. W. Kruglanski 
(Eds.), Social psychology: Handbook of basic principles (pp. 433-465). New York, NY: Guilford Press.

Winkielman, P., Schwarz, N., Fazendeiro, T. A., & Reber, R. (2003). The hedonic marking of processing fluency: 
Implications for evaluative judgement. In J. Musch & K. C. Klauer (Eds.), The psychology of evaluation: Affective 
processes in cognition and emotion (pp. 189-217). Mahwah, NJ: Erlbaum.

Zevenbergen, A. A., & Whitehurst, G. J. (2003). Dialogic reading: A shared picture book reading intervention for 
preschoolers. In A. Van Kleeck, S. A. Stahl, & E. B. Bauer (Eds.), On reading books to children: Parents and teachers 
(pp. 177-200). Mahwah, NJ: Erlbaum.




