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Figure 1: Stylized image depicting study set up and the eight materials placed in the mystery boxes. 

Abstract 
How can we leverage taste expectations to create novel food-based 
experiences for children? Eating is an embodied process that en-
gages multiple senses. Cross-sensory correspondences may offer 
educational and recreational opportunities to design interactive 
applications that encourage diversifying encounters with food. We 
present a study with 64 children (ages 10–11) who explored eight 
textured materials hidden inside mystery “food” boxes and reported 
both their expected tastes and willingness to eat. Our findings pro-
vide evidence of touch–taste cross-sensory correspondences in 
children – sweetness with weak-hard-brittle and strong-soft-brittle 
materials, and saltiness with a weak-soft brittle material – and 
how these mappings influenced children’s openness to unknown 
foods. These results provide empirical grounding for cross-sensory 
interaction design with children, demonstrating how texture could 
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scaffold curiosity and learning. We outline design implications for 
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ful educational technologies that could broaden eating experiences 
and enable new forms of virtual food interaction. 
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1 Introduction 
Food and taste education is important not only to promote healthy 
eating, but also to foster sociocultural awareness and opportuni-
ties for critical reflection [76]. Sensory food education encourages 
children to explore flavours and engage with both familiar and un-
familiar foods through the five senses [67]. While this curriculum 
has typically been designed for primary school children across var-
ious countries worldwide [10, 22, 27, 40, 59, 61], older children and 
adults who did not participate in such programs may also benefit 
from expanding their vocabulary for articulating taste perceptions 
and enhancing their food literacy through exposure to a wider di-
versity of foods. As bodily senses are interconnected, discovering 
and working with cross-sensory correspondences1 may enhance or 
deter from these food-based experiences by supporting existing ex-
pectations or creating unpleasant conflicts. However, cross-sensory 
interactions between touch and taste remain understudied in the 
field of human-computer interaction [56]. 

The role of tactile feedback on taste perception may offer novel 
interaction design opportunities in human–food interfaces, with 
prior works intending to reinforce product marketing (e.g., [48, 
49, 72]). Furthermore, existing literature have focused on adult 
perspectives. Although prior food behaviour research with children 
have examined their tactile interactions, sensitivities, and textural 
preferences for food [12, 41, 43, 69], there has been little focus on 
uncovering children’s own cross-sensory experiences and rationale 
when inferring tastes from tactile properties, nor how these could 
be harnessed in interactive technologies to support children eating 
behaviours. In addition to individual textural preferences, it may 
be possible children anticipate that certain tactile sensations will 
have an unappealing flavour (e.g., bitterness), thereby influencing 
their willingness to try unfamiliar foods. There remains limited 
understanding of why children decide to reject certain unknown 
foods without tasting them and how interactive systems might 
intervene by purposefully aligning or playfully challenging tactile 
and/or taste expectations. 

Extending this research trajectory, there remains several gaps 
in (1) systematically examining touch-taste correspondences with-
out the influence of visuals, (2) understanding reasoning for taste 
expectations and preferences through cross-sensory association 
strategies, and (3) including children’s perspectives. A better un-
derstanding of children’s cross-sensory strategies may open new 
design spaces in food-related interaction where tactile cues act as 
playful proxies for taste, supporting food acceptance and the will-
ingness to try new foods. As interest in multisensory experiences 
and cross-sensory interactions grows, it is essential to examine 
how we may potentially leverage correspondences between sen-
sory modalities as a design material [13, 33, 37, 50, 74]. For example, 
considering the use of technologies like virtual reality and haptic 
proxies to engage children and people across generations in play-
ful interactions that enable them to “taste” foods through touch 

1We distinguish between two related notions of multisensory and cross-sensory in-
teraction. Multisensory interaction broadly refers to systems that integrate multiple 
sensory modalities (e.g., vision, audition, somatosensation, olfaction, gustation) for 
input and output, often to enhance immersion, realism, or accessibility [50]. We use 
the phrase Cross-sensory interaction to refer to design practices that intentionally 
leverage systematic correspondences between sensory modalities, moving beyond the 
co-presentation of multiple senses to purposefully shape perception and experience 
through their interaction [33, 37, 74]. 

and scent, without judging by appearances. Existing work have 
explored sound-enhanced gustatory experiences [6, 7]; touch-taste 
correspondences may offer complementary avenues to shape ex-
pectations, curiosity, and confidence with unfamiliar foods. 

To explore this topic, we address the two following research 
questions: 

(1) How do children interact with and assign tastes to food-like 
materials of different textures? 

(2) How do these touch-taste correspondences relate to chil-
dren’s willingness to try eating unknown foods? 

We examine children’s (n=64, ages 10–11) touch-taste percep-
tions and preferences through a playful activity involving a series 
of eight mystery boxes containing unknown “foods” – inedible ma-
terials selected across a variety of textures (e.g., soft, hard, squishy, 
etc.). For each stimuli, we identify children’s interactions, reac-
tions, expected tastes, willingness to try, and cross-sensory asso-
ciation strategies. Our study contributes evidence of children’s 
cross-sensory touch-taste correspondences and suggests correla-
tions between these associations and children’s willingness to eat 
unknown foods. These findings articulate children’s tactile/taste 
reasoning as a new interaction design consideration, with potential 
to support food education and facilitate novel eating experiences in 
contexts such as schools and museums. We propose opportunities 
including designing food-based interfaces, playful applications, vir-
tual dining, and gustatory illusions that benefit from intentionally 
crafted cross-sensory correspondences. 

2 Related Work 

2.1 Food Education 
Sensory food education programs (e.g., Sapere [67]) have been dis-
seminated in several countries including France, Sweden, Denmark, 
Finland, Japan, and the Netherlands [27, 40, 61]. The Sapere method 
[67] involves lessons around tasting foods using the five senses, 
discovering differences in taste perception to move beyond unex-
plained preferences (i.e., ”I like/dislike it"). Other countries have 
also explored similar pedagogical approaches, such as a vegetable 
education program in Australia [59] and applying the Reggio Emilia 
approach in Italy [10]. Although the philosophical grounding of 
taste education can be interpreted differently, the foundation of 
the Sapere method has been described to encourage individuals to 
seek their own goût juste [76], where food is a neutral medium and 
children can reflect on their subjective tastes to seek a fair balance 
of given foods and situations. In order for children to be capable of 
critically reflecting on their experiences, they need opportunities 
to explore diverse experiences and tastes. According to the United 
Kingdom department for education [22], sensory food education 
aims to evoke curiosity to explore foods and empower children as 
“no one has to try” and “no one has to like” offered foods. 

Prior work have employed sensory food education to promote 
healthy eating behaviours, such as encouraging children to eat 
more vegetables (e.g., [59]) and to try new foods (e.g., [61]). Food 
neophobia has been defined as the rejection or reluctance to eat new 
foods [1, 58]. Related to this concept, picky eating is characterized 
by the aversion of both familiar and new foods, leading to a limited 
and repetitive diet [18]. The present study involves unknown foods, 
which children may perceive as familiar or unfamiliar. Texture is 
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a sensory experience that can affect people’s perceptions of foods 
[65], resulting in aversion or acceptance. In a large-scale survey of 
adults, Pellegrino and Luckett [54] found that unpleasant sensory 
attributes were the primary motivation for food rejection, with 
participants identifying texture as the second most frequent reason 
for food avoidance after unpleasant flavour. Aversive food texture 
descriptors identified by participants included terms such as slimy, 
mushy, squishy, and rubbery; however, food rejection could result 
from any single texture attribute or combination thereof. 

Food neophobia studies involving children have tended to rely on 
parent reports (e.g., [2, 5, 39, 57, 80]), self-report questionnaires (e.g., 
[14, 32, 34, 66]), and forced choices (e.g., [9, 32, 69]) such as choosing 
between apple slices or apple sauce to determine preferences for 
hard or soft textures. These constrained contexts may contribute 
to a limited understanding of children’s reasoning behind their 
willingness to eat certain foods and their aversive responses toward 
others. Moreover, preferences for certain sensory attributes are 
not necessarily the only determinants for children’s willingness to 
try new foods. Since the senses are interconnected (i.e. exhibiting 
potential cross-sensory effects [72]), it is important to explore cross-
sensory correspondences to taste in children. Technologies may 
support the exploration of diverse food experiences and provide a 
useful resource to support parents and guide children at home. 

2.2 Child-Food Interaction 
Existing human-computer interaction literature has proposed nu-
merous prototypes for mediating children’s eating behaviours and 
food choices, many of which involved gamified approaches (e.g., 
[4, 11, 30, 70]). For example, FlavourGame [11] is a serious hybrid 
game (mobile application and board game) designed to promote 
nutrition literacy and encourage children to try new foods, hence 
improving their diversity of food choices. Trying different foods 
was embedded in the game mechanics, which Costa et al. [11] at-
tributed to increasing participants’ willingness to try unfamiliar 
foods. Conversely, although technological interventions may prove 
effective in studies, their practical implementation and adoption in 
real-world settings may present significant challenges. 

To better understand the feasibility of in-home integration, Chen 
and Yen [8] investigated parents’ perceptions of various techno-
logical interventions for children’s eating behaviours: augmented 
utensils (e.g., [23]), screen-based designs (e.g., [31]), and smart ob-
jects (e.g., [68]). The study identified screen-based technologies as 
the most appealing choice to incorporate into current parenting 
practices, due to their affordability, ease of use, and greater practi-
cality. Beyond research contexts, digital applications may present 
a marketable product to help facilitate healthier eating. However, 
they may pose challenges in maintaining positive mealtime envi-
ronments, which often recommends limiting distractions such as 
by reducing screen usage. 

Child-food interactions may be further enhanced by multisen-
sory experiences engaging in senses beyond taste. FeastyMaze [4] 
engaged young children with visual, auditory, olfactory, and tactile 
stimuli, aiming to improve food literacy and eating habits. The 
multisensory puzzle game garnered positive feedback from both 
children and their parents, while simultaneously improving chil-
dren’s understanding of nutrition, balanced diets, and cultivating 

positive attitudes toward food. Nonetheless, Cai et al. [4] emphasize 
the importance of considering the limitations of a child’s cogni-
tive load by consciously balancing the multisensory interactions to 
avoid overwhelming the child. While visual and auditory cues were 
found to be most helpful, incorporating additional sensory stimuli 
could enhance accessibility of the educational experience. Applying 
cross-sensory correspondences may augment the experience by 
reinforcing the same information in multiple modalities rather than 
concurrently conveying details that may be differently perceived. 

Beyond conventional mealtimes, Gayler et al. [24] investigated 
design opportunities for eating experiences through a systematic lit-
erature review and interviews with professional chefs. This in-depth 
research suggests the multisensory integration of both external and 
internal senses (e.g., in mouth interactions). Additionally, no prior 
work on human-food interaction was found to have reported ex-
ploring sensory deprivation [24]. The absence of a commonly used 
sense may intensify other senses; there is a gap in human-food 
interaction research on how sensory deprivation may be leveraged 
in novel eating experiences. Simultaneously, there is an opportu-
nity to explore the effects of cross-sensory correspondences on 
food-based interactions. 

2.3 Taste & Cross-sensory Correspondences 
Prior research has explored correspondences between touch and 
taste. One study [71] investigated tactile-taste interactions with 
a focus on perceived taste intensity. Slocombe et al. [71] found 
that adults perceived foods with rough surfaces as significantly 
more sour than if they were smooth. These experimental results 
suggest that texture can influence taste perception in foods that are 
otherwise identical. 

However, other research (e.g., [48, 49, 72]) have primarily been 
conducted within the context of product marketing and/or fo-
cused solely on shapes. For example, Spence and Gallace [72] high-
lighted correspondences between food properties, sound symbol-
ism, and shapes, suggesting the alignment of semantic associa-
tions between branding and product. Meanwhile, Obrist et al. [49] 
mapped tastes to physical objects of various shapes and found that 
participants tended to experience the sweet taste as smooth and 
rounded with protruding elements. Texture can also influence con-
sumer behaviour, such as decreasing product satisfaction when the 
packaging texture is incongruent with the food product’s features 
[21]. Nevertheless, these studies exclude the perspectives of chil-
dren, who may have fewer experiences than adults on which to 
base their taste associations. 

In addition to associations with taste, tactile interaction with 
food textures prior to ingestion can also contribute to food accep-
tance. Nederkoorn et al. [44] found that children who engaged in 
tactile play of feeling a texture with their hands were more accept-
ing of foods sharing similar textures, as evidenced by greater intake. 
Potential interventions for food neophobia and exploratory inter-
actions between children and food may be enhanced through the 
integration of other senses. When encountering unknown foods, 
children may form expectations based on anticipated hedonic expe-
riences. For example, a child may expect chips from an unfamiliar 
brand to taste good if they anticipate a familiar, preferred flavour – 
demonstrating an association with prior positive experiences. 
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Cross-sensory association strategies refer to reasons individuals 
provide to explain their judgements on a cross-sensory correspon-
dence task, such as touch to taste, and have been used in related 
work (e.g., [20, 33, 37, 46, 47, 74]). Types of rationale from cross-
sensory judgments include: (1) embodied action, (2) grasping for 
another sense, (3) personal connection, (4) sensory features, (5) 
valence, (6) vocalization, and (7) familiar experience [62]. An exam-
ination of these strategies can inform how individuals develop con-
nections across senses and assess the efficacy of communication for 
various sensory modalities. Furthermore, identifying cross-sensory 
association strategies in the present study may offer insight about 
why children accept or reject certain unknown foods. 

3 Method 
Our study aimed to explore children’s perceptions and willingness 
to try unknown foods based on tactile sensations, using cross-
sensory and playful interaction as a guiding methodology. We set 
up eight boxes containing different materials for children to touch, 
accompanied by an instruction sheet. The children interacted with 
each of these boxes and gave responses to a camera, predominantly 
unsupervised but guided by instructions provided by the researcher. 

3.1 Mystery “Food” Boxes 
To gain a broad understanding of touch-taste correspondences, we 
sought to present children with a diverse set of textures to interact 
with. Therefore, we did not limit the “foods” to any single type of 
material. The boxes’ contents were selected to represent each of the 
eight behaviours in food materials as derived from Rosenthal and 
Chen [63]’s three dimensions of solid food textures: strong-weak, 
hard–soft, and brittle–plastic. Strong-weak refers to fracture strain 
(i.e., ability to withstand force), hard-soft to fracture stress (i.e., force 
to deform), and brittle-plastic to the breakdown characteristic of 
food (i.e., crumbly or spreadable). 

As our goal was to collect a variety of different textures, we 
were inspired to represent each of the eight possible solid food 
texture combinations according to the cubic model of Rosenthal 
and Chen [63]. Below are the eight combinations along with the 
corresponding “food” materials used for our study, as depicted 
in Figure 2. The following enumerations will be the referred box 
number (e.g., B1, B2, B3, etc.). 

(1) Weak-hard-brittle – broken packing peanuts 
(2) Weak-hard-plastic – playdough packed in a textured balloon 
(3) Weak-soft-brittle – long thin strips of bark 
(4) Weak-soft-plastic – a piece of elastisand 
(5) Strong-hard-brittle – a white styrofoam cylinder 
(6) Strong-hard-plastic – small 3D-printed TPU hollow bellows 
(7) Strong-soft-brittle – a rectangular block of silicone 
(8) Strong-soft-plastic – a spiderball 
We interpreted these food textures and found representations 

from materials readily available in our lab that matched the de-
scriptions. Breakdown characteristics were imagined for objects 
that were not easily destructible with human hands. These boxes 
did not contain edible items because real food would introduce 
an olfactory component, can be easily broken down, and may be 
digested by participants. During the sessions, we regularly checked 
the contents and replaced items whenever their defining texture or 

Figure 2: Materials for the eight mystery “food” boxes in 
sequence (i.e., Box 1, 2, 3) from left to right, top to bottom. 

5 means “I really want to eat it!” 

Instructions 

Reach into the box and 

touch the food. 
What does it feel like to you? 

Do you think it tastes: 
sweet? 
salty? 
sour? 
bitter? 

Why? 
Does it remind you of anything? 

Rate out of 5 how much you want to eat it. 

Why? 
What do you like or dislike about it? 

1 means “I absolutely 
do not want to eat it!” 

1 

2 

3 

4 

5 

Put your headphones on. 

Take your headphones off. 

Figure 3: Instruction sheet provided beside each box. 

structural properties had been altered or damaged by the children’s 
interactions. The “food” items were placed on a plastic plate or 
bowl, covered by a cardboard box taped securely to the table. The 
box had two holes: one for the participant to reach into (covered by 
two overlapping pieces of cloth), and one so that the camera could 
capture the participants’ interactions with the “food.” 

An instruction sheet (see Figure 3) with simple child-appropriate 
language was also taped onto the table adjacent to the box (see 
Figure 4). During the study, participants were asked to sit in front 
of the instruction sheet. A GoPro camera was set up in front of 
each box so that both the “food” interactions and the participant 
were visible within the same frame. 
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Figure 4: Mystery box set up facing participants with an 
instruction sheet taped beside it on the table. 

3.2 Study Procedure 
The study was approved by the university research ethics board; 
consent from participants and assent from their parent or guardian 
were obtained in advance. 64 children (ages 10–11, 28 girls and 36 
boys) from the same school participated in a university-sponsored 
research event. This study was part of the event and took place 
in a large room at the university, with each of the eight mystery 
boxes spaced out across the room. Each mystery box was paired 
with an instruction sheet, which children were told to sit in front 
of. Groups of four to five children participated in each 30-minute 
session throughout the event but interacted with each box individu-
ally. Following a within-subjects design, each child interacted with 
all eight boxes. During each session, every child started randomly 
at a different box, but rotated across the eight stations in the same 
sequence of boxes 1, 6, 8, 4, 5, 7, 2, and 3. 

One researcher facilitated the sessions and explained the pro-
cedure once a group entered the room, providing a short demon-
stration. The context provided was that the participants were food 
reviewers trying alien foods and giving their feedback. Participants 
were directed to say their answers out loud to the camera located 
at each station. First, participants were asked to put on headphones 
playing white noise, as a measure against sounds made by interact-
ing with the mystery “food” and to limit distractions from peers. 
Next, participants sat in front of different boxes and individually 
reached into the box and touched the “food.” They were asked to 
describe to the camera what it felt like, what it could taste like, and 
why. A list of four basic flavours were provided: sweet, salty, sour, 
and bitter. Umami was omitted because this word is less familiar 
and can be difficult for children of this age group to identify [19, 40]. 

Participants then provided a Likert scale rating from 1 to 5 of how 
much they would want to try the mystery “food,” with 1 meaning 
“I absolutely do not want to eat it“ and 5 meaning “I really want to 
eat it.” This “willingness to try” scale is consistent with existing lit-
erature [36]. Finally, they were asked to explain their response (i.e., 
“What do you like or dislike about it?”). Each participant interacted 
with each box for approximately 2 minutes before being asked to 
proceed to the next box. At the end of their individual explorations, 
the researcher led a group discussion to summarize perspectives 
for each box (e.g., “What do we think this mystery food tastes like? 
Why?”, “Does anyone have other ideas?”, “Raise your hand if you 
would want to eat what’s in here.”). 

3.3 Data Collection and Analysis 
The participants were audio and video recorded by the GoPro cam-
eras set up at each box. The final group discussions were recorded 
by the researcher using a handheld GoPro camera. A total of 116 
videos with approximately 56 hours of footage was collected and 
analyzed. We organized the videos by the box they captured. Since 
data was collected predominantly unsupervised, not all partici-
pants answered all the questions. Therefore, quantities of responses 
differed for each box and each question. 

In a spreadsheet, we extracted participants’ initial reactions, taste 
associations (sweet, salty, sour, bitter, multiple, other), ratings, and 
deductively coded their association strategies for each response. 
We also included descriptions of specific tastes for “multiple” (e.g., 
sweet and salty) or “other” (e.g., spicy) categories. Direct verbatim 
quotes were included for all responses. 

The total of eight categories of association strategies were se-
lected from a predetermined list as proposed by prior research on 
cross-sensory correspondences and children [46, 62] (see Table 1): 
embodied action, grasping for another sense, personal connection, 
sensory features, valence, vocalization, familiar experience, and can-
not explain. To deductively code these, we considered the metaphors 
and justifications explained by the participants. For example “it’s 
sticky!” would be categorized as associating from sensory features 
whereas “ewww” would be considered vocalization. 

Strategy Description Example 

Embodied 
action 

Using gestures with hands 
or body with their 
explanation. 

“It feels like this,” 
then making a 
grabbing motion. 

Grasping 
for 
another 
sense 

Using words from a 
different modality, such as 
non-food items to describe 
taste. 

“It feels like 
something I 
would buy for 
stress relief.” 

Personal 
connection 

Using a specific, personal 
story with their 
explanation. 

“It reminds me of 
when my mom 
baked cookies.” 

Sensory 
features 

Using physical features 
with their explanation. 

“Because it’s too 
hard.” 

Valence 
Using terms to denote 
positive and/or negative 
qualities. 

“It’s just not nice. 
I dislike it.” 

Vocalization 
Using a sound/noise instead 
of words to describe an 
item. 

“Ughhh, what is 
that?!” 

Familiar 
experience 

Comparing to a common 
object, emotion, texture, etc. 

“It’s like pizza 
dough.” 

Cannot 
explain 

Not providing any 
justification. “It just does.” 

Table 1: Eight categories of association strategies, their de-
scriptions, and examples. Table adapted from [62]. 
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Two researchers were involved in extracting responses and quo-
tations from the videos. The two researchers independently coded 
association strategies deductively based on the extracted informa-
tion and resolved any ambiguities by discussing the assigned codes. 
We conducted descriptive statistics to provide a comprehensible 
overview of the data and identify trends. A chi-square test of in-
dependence was performed for each box’s taste associations and 
willingness to eat ratings. The Bonferroni correction was applied 
for a total of 8 tests, resulting in a corrected alpha level of 0.006. 

4 Findings 
We first provide an overview of how children interacted with the 
eight textures, the tastes they expected them to have, and their 
willingness to try eating the “foods”. We then focus on cross-box 
patterns in texture–taste correspondences and willingness to eat, 
before examining the association strategies children used to explain 
their perceptions. 

Table 2 provides a summarized overview of findings for the eight 
boxes. To make references more interpretable, we refer to each 
texture by both its box number and a short descriptive label derived 
from children’s own comparisons. As demonstrated by the fre-
quently associated tastes, participants tended to expect the “foods” 
to taste either sweet or salty, often making comparisons to familiar 
foods (e.g., popcorn, cake, pasta). However, their willingness to 
try the “foods” tended to be negative and were more frequently 
influenced by the materials’ sensory features (e.g., squishy, crunchy, 
rough). As not all participants gave clear responses to every ques-
tion, we refer to responding participants (i.e., respondents) as a 
subset of the total participants. 

4.1 Interaction Patterns Across Texture 
Combinations 

Across all eight boxes, children engaged actively with the hidden 
materials, often continuing to manipulate them until prompted to 
move on regardless of whether they said they liked or disliked the 
material. However, their interaction styles clustered according to 
texture combinations. 

Hard–brittle textures such as soft popcorn (B1) and rough sponge 
(B5) elicited grabbing, hitting, and breaking behaviours. Participants 
scooped B1 by the handful, likening it to popcorn with “a soft inside 
but a kind of crunchy outside,” while B5 was repeatedly used to hit 
the bowl or other surfaces and described as “really hard,” “spongy,” 
and “very rough”. Likewise, participants tried to stick gooey jelly 
(B7) onto surfaces and attempted to rip it apart. 

Hard–plastic textures such as crunchy hoops (B6) and squishy 
lump (B2), invited squeezing, squashing, and/or threading fingers 
through holes. Participants described B6 as “really small and a 
little bit soft,” and “bouncy and itchy,” with many children pushing 
fingers through the holes and compressing it both vertically and 
horizontally. B2 was described as “it feels really hard but you can 
squish it real easily.” 

Some textures were explored more delicately: children ran pieces 
of dry noodles (B3) between their fingers, collected small bundles, 
and commented on them being “crunchy”, “thin”, and “curly”. In 
contrast, soft–plastic textures like sandy crumbs (B4) and stringy 
slime (B8) prompted pinching, gathering, and stretching. B4, in 

particular, elicited strong vocal reactions (“eughhh,” “what the!!! 
Is it poo?!”) and was described as “sandy” and “grainy.” B8 was 
stretched and squeezed, with several children commenting on its 
“stringy” and “sticky” feel. 

4.2 Touch-Taste Correspondences 
Participants made taste associations with statistically significant 
correlations for three textures: soft popcorn (B1), dry noodles (B3), 
and gooey jelly (B7), while the remaining boxes showed more mixed 
or ambiguous mappings. Rough sponge (B5; 𝜒 2(4)=13.95, p=0.007) 
was only significant without Bonferroni correction (𝛼 = 0.006). 
Figures 5 and 6 depict results of the chi-square test of independence 
and standardized residuals of taste associations for the eight boxes. 
Familiar experiences were the dominant association strategy for 
explaining these taste correspondences (e.g., popcorn, pasta, cake), 
as shown proportionally in Figure 7. 

Figure 5: Overall taste associations across eight boxes. The 
solidly filled bars represent positive significant correlations 
(residuals >2). The checkered pattern bars represent negative 
significant correlations (residuals <-2). E.g., Box 1 is most pos-
itively associated with sweetness, but least with bitterness. 

Figure 6: Heat map of overall taste associations chi-square 
test standardized residuals across eight boxes. E.g., Box 1 has 
a significant positive residual for sweetness and negative 
residual for bitterness. 
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Box 
Frequently 

Associated Taste 
Taste Association 

Strategy 

Percentage of 
Positive 

Willingness 
Ratings >3/5 

Willingness 
Association 
Strategy 

(B1) 
Soft popcorn 

(weak-hard-brittle) 
Sweet 

Familiar experiences 
E.g., “It reminds me 

of popcorn.” 
58.0% 

Familiar experiences 
E.g., “I like popcorn.” 

(B2) 
Squishy lump 

(weak-hard-plastic) 
Mixed 

Familiar experiences 
E.g., “a gone-off 
orange,” “potato,” 

“mochi” 

26.3% 

Sensory features 
E.g., “too squishy,” 
“the stretchy part,” 

“very hard” 

(B3) 
Dry noodles 

(weak-soft-brittle) 
Salty 

Familiar experiences 
E.g., “curly fries,” 
“dried pasta,” 
“spaghetti” 

35.7% 
Sensory features 
E.g., “crunchy,” 
“spiky,” “crispy” 

(B4) 
Sandy crumbs 

(weak-soft-plastic) 
Salty 

Familiar experiences 
E.g., “crumbs after a 
crisp packet,” “sand,” 

“citric acid” 

30.0% 

Valence / Familiar 
experiences 

E.g., “Because I love 
biscuits [...] and it 
would smell nice” 

(B5) 
Rough sponge 

(strong-hard-brittle) 
Bitter 

Familiar experiences 
E.g., “It reminds me 
of a dried up cake” 

23.5% 

Sensory features 
E.g., “it feels too 

rough for my liking 
and too hard” 

(B6) 
Crunchy hoops 

(strong-hard-plastic) 
Salty 

Familiar experiences 
E.g., “uncooked 

pasta,” “swirly crisps” 
42.6% 

Sensory features 
E.g., “it has holes” 

(B7) 
Gooey jelly 

(strong-soft-brittle) 
Sweet 

Familiar experiences 
E.g., “jelly,” “cake,” 
“gummy bear,” 

“fudge” 

45.3% 

Valence 
E.g., “I’m gonna play 

with both of my 
hands, I like it, I’d eat 
this all the time. I 

love it.” 

(B8) 
Stringy slime 

(strong-soft-plastic) 
Sweet 

Familiar experiences 
E.g., “spaghetti and 
meatballs,” “a bit like 
sushi,” “edible slime” 

32.7% 

Valence / Sensory 
features 

E.g., “it seems to be 
quite sweet like a 

fruit” 
Table 2: Overview of interactions, associated tastes, average ratings, and association strategies for each of the eight boxes. 
Yellow highlights statistically significant correlations (𝜒 2 , p<0.05, Bonferroni corrected 𝛼 = 0.006). 

4.2.1 Sweet, soft, and gooey. Soft popcorn (B1) and gooey jelly (B7) 
were most strongly associated with sweetness. For B1 (𝜒 2(4)=16.63, 
p=0.002), participants most frequently associated with a sweet taste 
(residual = 2.78) and least associated with a bitter taste (residual = 
-2.51). 31 of 49 respondents linked B1’s texture to sweet tastes, and 
more than 73% of respondents (n=36) applied familiar experiences 
as an association strategy, referencing popcorn or small sweets (e.g., 
“it feels like popcorn so I think it might be sweet and salty”). 

B7 (𝜒 2(4)=33.83, p<0.001) was similarly mapped to “fudge”, “gummy 
bear”, and other squishy confections, with many relating to familiar 
experiences “like brownies, the gooey inside would be a brownie.” 
Unlike with other boxes, no participants reported multiple taste 
associations for B7. More than 57% of respondents (n=33) associ-
ated the feeling solely to a sweet taste. Participants most frequently 
associated B7 with a sweet taste (residual = 4.03) and “other” tastes 
(residual = 2.18). In contrast, they least associated B7 with salty 
(residual = -2.60) and bitter (residual = -2.46) tastes. 
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Figure 7: Percentage proportions of cross-sensory association 
strategies used for touch-taste correspondences across eight 
boxes (e.g., more than 75% of Box 3 participants described 
familiar experiences). 

4.2.2 Salty, crispy, and snacks. Dry noodles (B3; 𝜒 2(4)=29.83, p<0.001) 
showed a strong salty association: more than 64% of respondents 
(n=40) expected it to taste salty, frequently comparing it to fries, 
crisps, or dried pasta (e.g., “it would taste salty, like fully salty. It 
reminds me of chips”). Participants most frequently associated B3 
with a salty taste (residual = 4.16) and least associated it with a 
sweet taste (residual = -3.05). The next most commonly reported 
flavour was bitterness, which was selected by 16 respondents – less 
than half the number for saltiness. 

Similar familiar experiences with snacks were made for other 
materials frequently associated with saltiness. Sandy crumbs (B4) 
were compared to foods like “crumbs after a crisp packet” and 
“crushed up biscuits.” Crunchy hoops (B6) were described as “I think 
it tastes salty because it reminds me of crisps and crisps are salty.” 

4.2.3 Bitter, hard, and inedible. Rough sponge (B5; 𝜒 2(4)=13.95, 
p=0.007) was the only material that was most frequently associated 
with bitterness (residual = 2.91). In contrast, participants associated 
B5 the least with a salty taste (residual = -2.10). From 56 respon-
dents, a total of 26 expected the material to taste bitter. Participants 
linked its hardness and roughness to overcooked or stale foods (“a 
dried cake,” “really burnt scotch cakes,” “stale bread”) or to some-
thing they “don’t think we can eat”, framing it as likely to taste 
unpleasant or unsafe. 

One participant said, “I think it would taste bitter because it’s 
hard and hard things like, if bread goes old and mouldy, it’ll be 
hard and bitter.” Sandy crumbs (B4) had bitterness as the next most 
associated taste after saltiness, and a participant also believed it 
would taste bitter because “it might kill you.” 

4.2.4 Ambiguous or mixed. Squishy lump (B2; 𝜒 2(4)=4.45, p=0.35), 
sandy crumbs (B4; 𝜒 2(4)=6.00, p=0.20), crunchy hoops (B6; 𝜒 2(4)=2.72, 
p=0.61), and stringy slime (B8; 𝜒 2(4)=4.35, p=0.36) did not show sta-
tistically significant taste–texture correlations, though trends were 
observable (e.g., B4 leaning towards salty, B6 towards salty/bitter). 
Participants had varied conflicting perspectives regarding these 
materials. Although over 61% of B2 respondents (n=35) reasoned 
their taste perceptions by referring to familiar experiences, these 
comparisons varied broadly with examples ranging from “bread 

mixed with soft candy” to “a rotten type of fruit” and “animal poop.” 
This wide range of comparisons corresponded to a scattered distri-
bution of single and multiple taste associations from a total of 57 
respondents: 19 sweet, 17 salty, 16 sour, 19 bitter, and 0 other. 

Compared to other boxes, more B6 respondents (n=33) were un-
able to explain their taste association (30% “cannot explain”), giving 
responses of “I don’t know.” Likewise, B8 taste association responses 
(n=62) were nearly evenly distributed across categories including 
multiple selections, totalling 21 sweet, 15 salty, 16 sour, 13 bitter, 
and 3 other (“orange,” “none,” and “doesn’t taste like anything”), 
reflecting uncertainty of categorizing this material as food. 

4.3 Willingness to Eat 
Participants gave ratings from 1–5 for their willingness to try eating 
each mystery “food.” Across all boxes (refer to Appendix A for 
graphs of each box), willingness to eat followed a clear pattern: 
participants were more willing to try textures they imagined as 
sweet and familiar, and less willing to try those they expected to be 
bitter, sour, dangerous, or unpleasant (Figures 8, 9). Children used 
sensory features (e.g., hardness, roughness, stickiness), familiar 
experiences (e.g., ), and valence (e.g., “fun to play with but I would 
not eat it”, “it makes me uncomfortable”) as the main rationales for 
their association strategies (see Figure 10). 

As seen in Figure 8, participants comparatively provided the 
most positive ratings (58%) for soft popcorn (B1, weak-hard-brittle; 
𝜒 2(2)=10.75, p=0.005) and the most negative ratings (62.7%) for 
rough sponge (B5, strong-hard-brittle; 𝜒 2(2)=5.78, p=0.056). How-
ever, only B1 had statistically significant willingness ratings. 

Figure 8: Overall willingness to eat ratings across eight boxes. 
The dark patterned bars represent significant correlations 
(p<0.05, Bonferroni corrected 𝛼 = 0.006). E.g., 58% of Box 1 
participants reported positive ratings. 

Subsequently, we compare these willingness ratings with the 
taste associations made by participants (see Figure 9). Highly sig-
nificant correlations were found for sweet (𝜒 2(2)=38.79, p<0.001) 
and bitter (𝜒 2(2)=32.00, p<0.001) tastes. Correlations for perceived 
sourness was marginally non-statistically significant (𝜒 2(2)=5.96, 
p=0.051). Overall, most participants seemed more willing to try 
eating unknown food materials perceived as sweet and less willing 
to try unknown food materials expected to taste bitter. 
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Throughout the eight boxes, participants tended to use sensory 
features as an association strategy to justify their willingness to 
eat ratings (see Figure 10). Other trending strategies were familiar 
experiences and valence. 

Figure 9: Overall taste associations compared with willing-
ness to eat ratings, combined from all eight boxes. The dark 
patterned bars represent significant correlations (p<0.05). E.g., 
over 60% of participants were positive about tasting sweet-
ness, while nearly 80% were negative about tasting bitterness. 

Figure 10: Percentage proportions of association strategies 
used for willingness to eat ratings across eight boxes (e.g., 
nearly 40% of Box 3 participants referenced sensory features). 

4.3.1 Highest willingness: sweet, soft, and edible. When participants 
associated sweetness, they tended to be more willing to try the 
unknown “food” materials (𝜒 2(2)=38.79, p<0.001; see Appendix A 
for taste willingness graphs for each box). Soft popcorn (B1) received 
the most positive ratings, with 58% of respondents scoring their 
willingness above 3/5. Participants frequently linked these ratings 
to both familiar snacks (“I rate it a 4 because I like popcorn”) and 
to sensory cues that felt “soft” and “edible.” When participants 
expected B1 to taste sweet or salty, they were overwhelmingly 
willing to try it. From a total of 46 respondents, 25 gave a positive 
rating for a sweet association, which is greater than 89% of total 
respondents who perceived sweetness (n=28). Similarly, of the 21 
respondents who perceived saltiness, 14 were more willing to try 
the “food.” 

4.3.2 Lowest willingness: bitter, unprepared, and unsafe. When par-
ticipants anticipated bitter tastes, they tended to be less willing to 
try the unknown “food” materials (𝜒 2(2)=32.00, p<0.001; see Ap-
pendix A for taste willingness graphs for each box). Overall, rough 
sponge (B5), squishy lump (B2), and sandy crumbs (B4) attracted the 
most negative ratings. For B5, over 60% of 51 respondents (n=32) 
were unwilling to eat it, citing its roughness, hardness, and “prick-
liness” as reasons. Despite differences in taste correspondences 
for B2, more than 60% of 57 respondents (n=35) agreed that they 
would be unwilling to eat B2. 18 of these respondents explained 
their negative response with unpleasant sensory features such as 
“it’s hard to grab because it hurts your hand” or “I dislike the hard 
part that’s mixed with the squish. That is just not satisfying.” For 
B4, 56% of 50 respondents (n=28) rated willingness below 3/5, with 
explanations such as “DISGUSTING” or prior negative experiences 
(e.g., “I’ve already ate [sand]. It don’t taste nice”). 

Participants were also unwilling to eat materials they framed as 
dangerous or harmful (e.g., “it might kill you” regarding B4, “it’s 
going to hurt me” regarding B3). Some participants were less willing 
to try dry noodles (B3) because it was perceived to be dangerous: “It 
just would ruin my whole mouth. My taste buds would not like this 
and it would just ruin all of them”, “I don’t like that it was in circles 
and like it might give me a splinter if I tried to eat it” and “I dislike 
everything about it. It’s hard and not fun. It’s going to hurt me.” 

4.3.3 Ambivalent willingness: expectations and preparation. For 
gooey jelly (B7), respondents (n=53) had mixed preferences with 24 
rating positively and 20 rating negatively. Participants described 
conflicting perspectives like “I absolutely do not want to eat it. Ew, 
but it is fun to play with” and “I love it, the sides are like squishy.” 
However, 18 out of 30 respondents who associated B7 with sweet-
ness were willing to try eating it. The sweet taste also had more 
respondents (n=30) than the other basic flavours for B7 (and com-
pared to other boxes, which were more evenly distributed), with 
the next highest response being sourness (n=9). 

Comparably diverse views were found for dry noodles B3: from 
a total of 56 respondents, 20 rated it above 3, 13 gave it a rating 
of 3, and 23 rated it below 3. 16 of these respondents perceived 
it as bitter, 75% of which (n=12) gave it a negative rating. One B3 
respondent explained, “It feels really bitter and I don’t like bitter 
foods, I like foods with flavour,” rating it negatively with 2/5. 

Similarly, crunchy hoops (B6) had 47 respondents give varied 
opinions, with 20 rating it greater than 3/5 (positive), and 18 rating 
it less than 3/5 (negative). 10 out of 18 respondents who perceived 
saltiness gave positive willingness ratings. Correspondingly, 10 out 
of 17 respondents who expected bitterness gave negative ratings. 
One B6 respondent suggested specific flavours: 

“I don’t think it’ll be sweet, only if it’s sweet chili. That 
would be a good flavour. That’s why I think it’d be 
sweet. The salty may be sour cream and onion or salt 
and vinegar. Maybe bitter if it has no flavour, it might 
be original. But I don’t think it would be because it 
might have flavour. I would eat it. So I say a 4.” 

A few participants referred to specific expectations of materials 
imagined as food. For example regarding squishy lump (B2), “it’s 
lumpy and undercooked or not baked properly,” “it feels like some-
thing you have to peel and eat,” and “I wouldn’t eat the outside of 
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it, but I would eat the inside of it.” Likewise, food properties also 
played a role in respondents’ willingness to eat dry noodles (B3): “If 
it was boiled and cooked, I would probably eat it and rate it a 4. But 
if it’s not, I’d probably rate it a 2.” One stringy slime (B8) respon-
dent also mentioned, “I like how sticky it is and I don’t know just 
how sweet it is.” For these unfamiliar “food” materials, participants’ 
willingness often hinged on expectations and imagined preparation 
or flavour intensity rather than the base texture alone. 

5 Discussion 
In this paper, we examined how children form cross-sensory as-
sociations between touch and taste, and how these associations 
shape their understanding and expectations of food. While prior 
work has explored sensory correspondences primarily in adults, 
our study extends this inquiry to children, revealing imaginative 
and playful reasoning. Our findings highlight how children tend 
to associate taste grounded in familiar experiences, but also base 
their willingness to eat foods on sensory features (i.e., importance 
of food textures in aversion [54]). 

In the following discussion, we gradually build from empirical 
reflections to broader implications. First, we consider the perceptual 
associations children made between textures and tastes. We then 
reflect on how these associations influence children’s expectations 
and openness towards trying unknown “foods.” Finally, we discuss 
the design and application opportunities that emerge from using 
texture to expand children’s food experiences. 

5.1 From Texture to Taste: Children’s 
Cross-sensory Mappings 

5.1.1 Flavour Identification. Six out of eight boxes were classified 
by participants as either salty or sweet. The exceptions were squishy 
lump (B2, weak-hard-plastic) and crunchy hoops (B5, strong-hard-
brittle): the former was linked to a variety of basic tastes, while the 
latter was associated most often with bitterness. Participants also 
showed greater willingness to try foods they expected to taste sweet. 
The smoothness/roughness of food textures have been found to in-
fluence taste perception in adults [71], and the pairing of sweetness 
with softness is congruent with prior work with adults [73]. 

Sourness did appear as a taste association, but it was never 
the dominant response for any of the boxes. One possible reason 
is that sour foods often share textures with more familiar sweet 
foods. For example, sliced citrus fruits resemble oranges in texture, 
and children may more frequently encounter sweet oranges than 
sour lemons or bitter grapefruits. As a result, they may default to 
sweetness when faced with similar textures. This pattern, along 
with the prevalence of salty and sweet expectations, suggests that 
children’s taste associations may mirror the most common flavours 
in their everyday diets, highlighting the importance of broadening 
children’s exposure to diverse tastes. 

There is a need for food education that includes exposure to a 
variety of foods and opportunities to learn how to identify different 
flavours. Aligning with prior work on sensory food education, we 
suggest supporting children with taste identification by presenting 
them with a range of diverse foods that engage multiple senses 
while leveraging cross-sensory interactions. Prior work [75] found 
that blindfolded participants were most able to identify vegetables 

when provided with taste, smell, and texture (87.5%), compared 
with only taste cues (38.3%) or only smell cues (39.4%). This finding 
highlights the important role texture plays on food identification 
and the need to include texture in food education. In our study, 
participants were presented only with texture and were less willing 
to try foods that felt hard, which tended to be associated with per-
ceived unpleasant tastes (e.g., bitter). Taste identification activities 
can be facilitated by tools such as an educational mobile application 
to guide children through a gamified process to explore in their 
own homes. At school, teachers can be supported by tactile shape-
changing interfaces to represent foods, which can be beneficial in 
circumventing potential allergens in classrooms. 

Interestingly, some children suggested unusual pairings, such 
as comparing bitterness to butter or expecting dried pasta to taste 
sour. Existing research has shown that children sometimes confuse 
basic tastes, for example, mistaking bitterness for sourness [25]. 
Future studies could consider brief training sessions to familiarize 
children with taste categories before the task, reducing potential 
mislabelling. Simultaneously, challenges remain in how children 
articulate taste experiences. Prior work on participants 16 years of 
age or older by Pistolas and Wagemans [56] examined how four 
distinct textures (soft, crispy, crunchy, sandy) could be associated 
with four basic tastes, which found congruency in sweet-soft and 
salty-crispy pairings. Similarly, our study found that children also 
used words such as “crunchy” or “crispy” to describe textures that 
they anticipated to taste salty. However, as Varela et al. [78] note, 
flavour descriptors are highly variable across cultures with terms 
such as “crispy” and “crunchy” are understood differently depending 
on the population studied. This cultural and linguistic variability 
may further complicate children’s ability to consistently identify 
and communicate taste associations. 

5.1.2 Flavour Familiarity. Squishy lump (B2, weak-hard-plastic) 
and rough sponge (B5, strong-hard-brittle) were perceived most 
negatively, with B5 receiving the lowest willingness-to-eat ratings. 
Because real foods often involve complex blends of basic tastes 
(e.g. butter is not easily categorized as purely sweet, salty, sour, 
bitter, or umami), children may have experienced B2 as a confusing 
mix. Bitterness is often particularly difficult for children to identify 
[19], which may explain why B5 was so consistently disliked. Chil-
dren’s aversion to bitterness is well documented [28, 45], and in our 
study this aversion appeared alongside reluctance toward unfamil-
iar textures they could not easily anchor in previous experiences. 
Participants tended to prefer foods that resembled something famil-
iar, suggesting that new foods may be better received if presented 
in familiar forms. For example, preparing cauliflower or zucchini 
to mimic the texture of rice or pasta. 

Texture-based educational tools may support the gradual intro-
duction of unfamiliar foods to young learners with food neophobia. 
For example, using a tangible shape-changing interface to represent 
different materials. In a classroom context, a technological appli-
cation may supplement introductory food education by enabling 
students to safely interact with new food textures while eliminating 
the possibility of triggering allergies. 

Some children also struggled to explain their taste associations. 
When uncertain, children produced a wider spread of associations 
across different flavours (e.g., for B2, B6, and B8). Squishy lump (B2) 
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in particular prompted unusual comparisons ranging from “a gone-
off orange” to “mochi” and even “animal poo.” These variations 
likely reflect differences in individual prior experiences, such as 
caring for a pet or exposure to culturally specific foods. Another 
explanation is that children may perceive varying levels of flavour 
sensitivity and intensity (e.g., [29, 79]). 

5.1.3 Towards a Cross-Sensory Touch–Taste Map. This study ex-
plored only eight examples of textures within the solid food texture 
dimensions outlined by Rosenthal and Chen [63]. Future work could 
expand this set systematically, such as including foods with varying 
degrees of softness within the hard–soft spectrum, to build a more 
detailed cross-sensory “map” of touch-taste correspondences. 

The two materials that elicited the strongest reactions, soft pop-
corn (B1) and rough sponge (B5), were both designed as hard and 
brittle textures but differed in fracture strain (weak-hard-brittle vs. 
strong-hard-brittle). This subtle variation may explain why children 
associated the weaker texture with sweetness but the stronger one 
with bitterness. Extending this approach could allow researchers to 
examine whether such texture–taste associations hold across differ-
ent age groups, not only in children but also in adults. Large-scale 
studies might also leverage controlled fabrication methods such 
as 3D printing to generate dozens of precise, reproducible texture 
variations for systematic testing. 

Cross-sensory interactions between texture and taste may be 
leveraged to enhance certain tastes, such as increasing the percep-
tion of saltiness with roughness. This has been explored in prior 
work with other cross-sensory modalities (e.g., enhancing gustatory 
experiences with sound [6, 7]) and may be applicable for people 
who need to limit their salt and/or sugar intake. As a specific ex-
ample, low sodium snacks could be manufactured with a rougher 
texture to elicit a saltier perception. Furthermore, there is potential 
to create new culinary experiences that make use of textural expec-
tations through 3D printings (e.g., [55]) and materials that change 
in texture throughout consumption (e.g., [16, 17]). For example, 
producing a playful dining experience where flavours are perceived 
to change in the mouth; food enjoyment may be enhanced through 
leveraging multisensory and cross-sensory interactions. 

5.2 Food Expectations and Designing Edibility 
5.2.1 Designing intuitive interfaces. Children’s willingness to try 
the mystery “foods” was shaped not only by taste expectations but 
also by perceived edibility and assumptions about how the foods 
should be eaten. This finding aligns with prior work on disgust 
rejection [65] and aversive food textures in adults [54], underscor-
ing how sensory properties beyond flavour (particularly texture 
and breakability) play a central role in acceptance. Future studies 
could examine how children approach unfamiliar foods of different 
textures, for example whether they attempt to cut, tear, or bite 
directly into them. Such observations can inform the design of intu-
itive interaction strategies in child–food contexts, where usability 
depends as much on embodied handling as on flavour. 

Some materials elicited strong negative reactions. For instance, 
rough sponge (B5, strong-hard-brittle) was frequently judged as 
inedible; children struck it against other objects or used it as a tool, 
describing it as “too hard” or “unbreakable.” Similar behaviours ap-
peared with other brittle or resistant textures, such as tearing apart 

Box 1 (weak-hard-brittle), trying to rip gooey jelly (B7, strong-soft-
brittle), and pulling hard at stringy slime (B8, strong-soft-plastic). 
These behaviours illustrate that children expect edible substances to 
be easily broken down, supporting earlier accounts that breakability 
distinguishes edible from inedible materials [64]. 

In some cases, participants also expressed danger rejections [65], 
framing foods as unsafe. For instance, sandy crumbs (B4) were 
said to “taste bitter because it might kill you” or “hurt me.” Such 
embodied and affective expectations illustrate how food rejection 
can stem from texture-based cues of safety. These findings suggest 
design opportunities in both physical and digital contexts. For ex-
ample, interactions with food textures, such as stabbing a piece of 
grilled meat versus gently lifting a flaky pastry, might inspire new 
forms of gesture-based interactions or the material design of haptic 
controllers in virtual food experiences (e.g., virtual reality). 

We suggest that food-based virtual experiences can reinforce 
children’s learning about food preparation processes in a safe envi-
ronment. Food preparation involves many physical acts that some-
times require directly touching different textures, from chopping 
onions to kneading dough or marinating meat. Designing interac-
tions with digital foods can also benefit from understanding how 
people expect to interact with foods based on presentation (e.g., 
needing to peel an orange before eating it). Foods that are typi-
cally eaten with hands should also convey textural information 
in the process (e.g., feeling toasted bread on a sandwich). Future 
food-based experiences can be augmented by tactile interfaces. 

5.2.2 Exploring unfamiliar foods with senses. Participants articu-
lated expectations for how unfamiliar foods might be prepared to 
make them more palatable, offering suggestions like “if it was boiled 
and cooked, I would probably eat it”. Common preparation methods 
such as boiling, baking, peeling, seasoning, or adding toppings, were 
frequently invoked as strategies to transform unfamiliar materials 
into recognizable foods. These expectations highlight opportunities 
to leverage children’s existing schemata of food preparation when 
designing educational or interactive experiences. 

Allowing children to participate in preparation can further re-
duce food neophobia and increase willingness to try new flavours 
and textures. A quasi-experiment in primary schools showed that 
greater involvement in preparation (e.g., peeling, seasoning, top-
ping) was associated with reduced food rejection [35]. Similar evi-
dence suggests that participation fosters ownership, curiosity, and 
positive associations with food [51, 60, 77]. Embedding food prepa-
ration as a playful and hands-on activity can therefore make new 
foods less intimidating while also contributing to food education. 

Beyond mealtime, these expectations can be extended into inter-
active contexts such as food museums or sensory exhibits, where 
children are invited to explore preparation-like actions without the 
pressure of eating. Designing for sensory exploration through touch, 
smell, or playful transformation, can scaffold curiosity and create 
opportunities to reframe unfamiliar foods as approachable, rather 
than aversive. In a museum context, visitors may be unfamiliar 
with food customs from other cultures. These virtual experiences 
can offer opportunity to educate how people interact with food 
differently (e.g., eating curry with hands). It can provide a safe space 
for learning without judgment of inappropriate or embarrassing 
behaviour in a public restaurant. 
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5.3 Expanding Food Experiences Through 
Non-Edible and Virtual Interactions 

5.3.1 Public non-edible food education. Multisensory and cross-
sensory technologies provide opportunities to engage with food 
beyond consumption, opening up playful and educational experi-
ences for broader audiences. In particular, food-based museums 
and cultural exhibits could use such technologies to enrich how 
visitors encounter food traditions. For example, a study of food 
tourist motivations found that visitors were drawn to museums 
by expectations of sensory engagement across sight, sound, touch, 
smell, and taste, as well as demonstrations and tasting areas [52]. 
While demonstrations and sampling can add authenticity, incorpo-
rating such dining experiences may risk transforming the museum 
into more of a restaurant than an educational environment. 

Our findings on texture–taste associations suggest that tactile 
and cross-sensory artifacts could play an important role in bridg-
ing this gap. Designing non-edible but sensorially evocative food 
artifacts could enable visitors to experience culturally important 
dishes through touch, sound, or smell, without requiring consump-
tion. Cross-sensory technologies (e.g., touch–taste, sound–taste, 
smell–taste) could thus create hands-on, non-edible interactions 
that both educate and engage, offering museums new ways to bal-
ance authenticity with accessibility. 

We suggest that food-based interactions in physical exhibits or 
virtual reality take advantage of taste expectations without necessi-
tating consumption. Rather than a system that replicates flavours 
for the user to taste, perhaps they can experience food through other 
sensory modalities. For example, applying texture expectations for 
basic tastes (e.g., soft for sweetness). 

5.3.2 Playful virtual eating experiences. Introducing new foods to 
children often requires repeated exposure, yet this can be difficult 
due to cost, preparation demands, or outright refusal. Interactive 
applications and multisensory devices may offer a complementary 
pathway by allowing children (and adults) to explore novel foods 
virtually. Such experiences could simulate sensory properties like 
texture, smell, and sound, helping children form expectations before 
encountering the real foods. This aligns with prior findings that 
repeated exposure even without consumption can build familiarity 
and reduce food neophobia (e.g., [15, 44]). 

For children with sensory sensitivities or selective eating habits, 
virtual environments may provide controlled, low-stakes contexts 
for gradually exploring challenging textures. While participants in 
our study showed reluctance to eat unfamiliar materials, children 
nevertheless remained highly engaged with them (e.g., sustained 
physical contact), suggesting potential for playful learning through 
multisensory exploration. Food interactions in virtual reality re-
main relatively underexplored. Harris et al. [26] propose that adding 
olfactory cues can make eating experiences more convincing in 
virtual reality; we suggest that combining multiple modalities such 
as texture, sound, and smell, could further enhance immersion. This 
approach could extend not only to supporting food education but 
also to offering cultural experiences, enabling children to “taste” 
authentic foods from distant places in playful, non-edible ways. 
Future work should explore how technology-mediated eating in-
teractions might scaffold curiosity, promote food acceptance, and 
introduce new forms of engagement with food. 

Designers can also create unexpected experiences to provoke dis-
cussion about food textures, such as by enforcing mismatched pair-
ings for familiar foods (e.g., a crunchy cake, a squishy chip). Akin 
to how a tilted room can feel unsettling, museums can explore sen-
sory illusions beyond optical and auditory. Gustatory illusions can 
be evoked through cross-sensory interactions. “Pseudo-gustation” 
work by Narumi et al. [42] explored the use of augmented reality to 
alter flavour perceptions of a plain cookie by changing its appear-
ance and scent. We propose that manipulating food textures (e.g., 
roughness) may also influence flavour perceptions; there is poten-
tial to explore these interactions with shape-changing materials. 

5.4 Limitations 
Our study used found materials to represent food textures, rather 
than systematically engineered ones such as 3D-printed samples 
(e.g., designing 3D-printed food textures [55]). While effective for 
eliciting playful responses, this approach limits replicability and 
precision. Some children also made comparisons that did not align 
with the intended texture categories, reflecting both the abstraction 
of using non-edible materials and the interpretive flexibility of 
children’s associations. However, this invites future work to design 
with non-edible material to engage food-based interaction. Further 
investigations could explore more realistic inedible replicas, as 
used in prior research on food choice behaviour [3, 38], to balance 
engagement with educational value. 

Finally, current findings have limited generalizability. Our par-
ticipants were drawn from a single school in the United Kingdom, 
which may limit cultural diversity in touch-taste associations. Chil-
dren from different cultures may have different everyday diets that 
can influence their common perceptions of expected tastes and 
intensity of flavours. For instance, chewy foods might be seen as 
more familiar and accepted to people accustomed to foods like 
mochi or tteokbokki, while others may find the texture unusual or 
off-putting. Given that food texture acceptance is shaped by cul-
tural contexts [53], future studies should investigate cross-cultural 
differences in children’s sensory mappings. Furthermore, intergen-
erational comparisons may offer diverse perspectives to discuss in 
public contexts such as museums. 

6 Conclusion 
We examined how children form cross-sensory associations be-
tween touch and taste, and how these associations shape their un-
derstanding, expectations, and willingness to try eating unknown 
foods. Across our study, we have demonstrated how children not 
only form but also explain touch-taste associations by grounding 
them in familiar experiences. We showed how children perceptually 
link textures with sweetness, saltiness, sourness, or bitterness. 

Consequently, we showed how these correspondences inform 
judgments of edibility, safety, and preparation. Furthermore, we 
explored how these insights can inspire applications in both public 
and personal contexts, from non-edible food education in museums 
to playful sensory virtual dining. Our findings suggest that design-
ing with children’s cross-sensory correspondences in mind can not 
only enhance our understanding of taste perception in early devel-
opment, but also inform the creation of more engaging, inclusive, 
and imaginative food-based technologies and experiences. 



Feeling the Flavour CHI ’26, April 13–17, 2026, Barcelona, Spain 

Acknowledgments 
We would like to thank our participants for their time and efforts 
during the study. This work is funded by an ERC Consolidator 
fellowship/UKRI grant no.: EP/Y023676/1 

References 
[1] Leann L Birch and Jennifer O Fisher. 1998. Development of eating behaviors 

among children and adolescents. Pediatrics 101, Supplement_2 (1998), 539–549. 
[2] Anouk J. P. van den Brand, Anouk E. M. Hendriks-Hartensveld, Remco C. Haver-

mans, Rosalie Mourmans, Britt Fleischeuer, Nick J. Broers, and Chantal Ned-
erkoorn. 2025. Food rejection is associated with tactile sensitivity and tac-
tile appreciation in three-year-old children. Appetite 204 (Jan. 2025), 107769. 
doi:10.1016/j.appet.2024.107769 

[3] Tamara Bucher, Klazine Van der Horst, and Michael Siegrist. 2012. The fake food 
buffet–a new method in nutrition behaviour research. British Journal of Nutrition 
107, 10 (2012), 1553–1560. doi:10.1017/S000711451100465X 

[4] Xueyan Cai, Kecheng Jin, Shang Shi, Shichao Huang, Ouying Huang, Xiaodong 
Wang, Jiahao Cheng, Weijia Lin, Jiayu Yao, Yuqi Hu, Chao Zhang, and Cheng Yao. 
2024. "See, Hear, Touch, Smell, and,...Eat!": Helping Children Self-Improve Their 
Food Literacy and Eating Behavior through a Tangible Multi-Sensory Puzzle 
Game. In Proceedings of the 23rd Annual ACM Interaction Design and Children 
Conference (Delft, Netherlands) (IDC ’24). Association for Computing Machinery, 
New York, NY, USA, 270–281. doi:10.1145/3628516.3655801 

[5] Maddalena Cappellotto and Annemarie Olsen. 2021. Food Texture Acceptance, 
Sensory Sensitivity, and Food Neophobia in Children and Their Parents. Foods 
10, 1010 (Oct. 2021), 2327. doi:10.3390/foods10102327 

[6] Felipe Reinoso Carvalho, Kris Steenhaut, Raymond van Ee, Abdellah Touhafi, and 
Carlos Velasco. 2016. Sound-enhanced gustatory experiences and technology. 
In Proceedings of the 1st Workshop on Multi-sensorial Approaches to Human-Food 
Interaction (MHFI ’16). Association for Computing Machinery, New York, NY, 
USA, 1–8. doi:10.1145/3007577.3007580 

[7] Felipe Reinoso Carvalho, Raymond Van Ee, Monika Rychtarikova, Abdellah 
Touhafi, Kris Steenhaut, Dominique Persoone, and Charles Spence. 2015. Using 
sound-taste correspondences to enhance the subjective value of tasting experi-
ences. Frontiers in Psychology 6 (2015). doi:10.3389/fpsyg.2015.01309 

[8] Yang Chen and Ching Chiuan Yen. 2024. More Than Just Limits: How Technol-
ogy Can Support Parents in Regulating Children’s Eating Behaviors at Family 
Mealtimes. In Extended Abstracts of the CHI Conference on Human Factors in 
Computing Systems (CHI EA ’24). Association for Computing Machinery, New 
York, NY, USA, 1–8. doi:10.1145/3613905.3650858 

[9] Ching Yue Chow, Sigrid Skouw, Anne C. Bech, Annemarie Olsen, and Wender L. P. 
Bredie. 2024. A review on children’s oral texture perception and preferences in 
foods. Critical Reviews in Food Science and Nutrition 64, 12 (May 2024), 3861–3879. 
doi:10.1080/10408398.2022.2136619 

[10] Jennifer Coe and Erik C. Fooladi. 2025. Multisensory experiences with and of 
food: representing taste visually and verbally during food ateliers in a Reggio 
Emilia perspective. Cambridge Journal of Education 55, 3 (May 2025), 377–399. 
doi:10.1080/0305764X.2025.2459924 

[11] Sofia da Costa, Ana Patrícia Oliveira, Nelson Zagalo, and Elisabete Pinto. 2024. 
Promoting Nutrition Literacy and Food Neophilia of Middle School Children 
Through a Serious Hybrid Game. In Human-Centered Design, Operation and 
Evaluation of Mobile Communications, June Wei and George Margetis (Eds.). 
Springer Nature Switzerland, Cham, 3–13. doi:10.1007/978-3-031-60458-4_1 

[12] Helen Coulthard and Dipti Thakker. 2015. Enjoyment of Tactile Play Is Associated 
with Lower Food Neophobia in Preschool Children. Journal of the Academy of 
Nutrition and Dietetics 115, 7 (2015), 1134–1140. doi:10.1016/j.jand.2015.02.020 

[13] Alexandra Covaci, Estêvão Bissoli Saleme, Gebremariam Mesfin, Nadia Hussain, 
Elahe Kani-Zabihi, and Gheorghita Ghinea. 2020. How Do We Experience Cross-
modal Correspondent Mulsemedia Content? IEEE Transactions on Multimedia 22, 
5 (May 2020), 1249–1258. doi:10.1109/TMM.2019.2941274 

[14] Marie Damsbo-Svendsen, Michael Bom Frøst, and Annemarie Olsen. 2017. De-
velopment of novel tools to measure food neophobia in children. Appetite 113 
(2017), 255–263. doi:10.1016/j.appet.2017.02.035 

[15] Paul Dazeley and Carmel Houston-Price. 2015. Exposure to foods’ non-taste 
sensory properties. A nursery intervention to increase children’s willingness to 
try fruit and vegetables. Appetite 84 (2015), 1–6. doi:10.1016/j.appet.2014.08.040 

[16] Elzelinde van Doleweerd, Ferran Altarriba Bertran, and Miguel Bruns. 2022. 
Incorporating Shape-Changing Food Materials Into Everyday Culinary Prac-
tices: Guidelines Informed by Participatory Sessions with Chefs Involving Edible 
pH-responsive Origami Structures. In Proceedings of the Sixteenth International 
Conference on Tangible, Embedded, and Embodied Interaction (Daejeon, Republic 
of Korea) (TEI ’22). Association for Computing Machinery, New York, NY, USA, 
Article 9, 14 pages. doi:10.1145/3490149.3501315 

[17] Elzelinde van Doleweerd and Miguel Bruns Alonso. 2023. The Creation of a 
Holistic Interactive Dining Experience with Shape-Changing Food Materials at 

Restaurant Alchemist. In Proceedings of the Seventeenth International Conference 
on Tangible, Embedded, and Embodied Interaction (Warsaw, Poland) (TEI ’23). 
Association for Computing Machinery, New York, NY, USA, Article 21, 13 pages. 
doi:10.1145/3569009.3572791 

[18] Terence M. Dovey, Paul A. Staples, E. Leigh Gibson, and Jason C. G. Halford. 2008. 
Food neophobia and ‘picky/fussy’ eating in children: A review. Appetite 50, 2 
(March 2008), 181–193. doi:10.1016/j.appet.2007.09.009 

[19] Ervina Ervina, Ingunn Berget, Alexander Nilsen, and Valerie L Almli. 2020. The 
ability of 10–11-year-old children to identify basic tastes and their liking towards 
unfamiliar foods. Food Quality and Preference 83 (2020), 103929. doi:10.1016/j. 
foodqual.2020.103929 

[20] Feng Feng, Dan Bennett, Zhi-jun Fan, and Oussama Metatla. 2022. It’s Touching: 
Understanding Touch-Affect Association in Shape-Change with Kinematic Fea-
tures. In Proceedings of the 2022 CHI Conference on Human Factors in Computing 
Systems (New Orleans, LA, USA) (CHI ’22). Association for Computing Machinery, 
New York, NY, USA, Article 428, 18 pages. doi:10.1145/3491102.3502003 

[21] Bruno M. Ferreira. 2019. Packaging texture influences product taste and consumer 
satisfaction. Journal of Sensory Studies 34, 6 (2019), e12532. doi:10.1111/joss.12532 

[22] Department for Education. [n. d.]. https://help-for-early-years-providers. 
education.gov.uk/health-and-wellbeing/sensory-food-education 

[23] Sangita Ganesh, Paul Marshall, Yvonne Rogers, and Kenton O’Hara. 2014. Food-
Works: tackling fussy eating by digitally augmenting children’s meals. In Pro-
ceedings of the 8th Nordic Conference on Human-Computer Interaction: Fun, Fast, 
Foundational (Helsinki, Finland) (NordiCHI ’14). Association for Computing Ma-
chinery, New York, NY, USA, 147–156. doi:10.1145/2639189.2639225 

[24] Tom Gayler, Corina Sas, and Vaiva Kalnikait˙ e. 2022. Exploring the Design Space 
for Human-Food-Technology Interaction: An Approach from the Lens of Eating 
Experiences. ACM Trans. Comput.-Hum. Interact. 29, 2, Article 16 (Jan. 2022), 
52 pages. doi:10.1145/3484439 

[25] Jean-Xavier Guinard. 2000. Sensory and consumer testing with children. Trends in 
Food Science & Technology 11, 8 (2000), 273–283. doi:10.1016/S0924-2244(01)00015-
2 

[26] Nikita Mae Harris, Robert W. Lindeman, Clara Shui Fern Bah, Daniel Gerhard, 
and Simon Hoermann. 2023. Eliciting real cravings with virtual food: Using 
immersive technologies to explore the effects of food stimuli in virtual reality. 
Frontiers in Psychology Volume 14 - 2023 (2023). doi:10.3389/fpsyg.2023.956585 

[27] Sissel H. Helland, Nina C. Øverby, Eli Anne Myrvoll Blomkvist, Elisabet R. Hille-
sund, Sofia Strömmer, Mary Barker, and Tormod Bjørkkjær. 2021. Wow! They 
really like celeriac! Kindergarten teachers’ experiences of an intervention to 
increase 1-year-olds’ acceptance of vegetables. Appetite 166 (Nov. 2021), 105581. 
doi:10.1016/j.appet.2021.105581 

[28] Ulla-Kaisa Koivisto Hursti. 1999. Factors influencing children’s food choice. An-
nals of Medicine 31, sup1 (Jan. 1999), 26–32. doi:10.1080/07853890.1999.11904396 

[29] Hannah Jilani, Jenny Peplies, and Kirsten Buchecker. 2019. Assessment of Sensory 
Taste Perception in Children. Springer International Publishing, Cham, 257–275. 
doi:10.1007/978-3-319-98857-3_12 

[30] Yeong Rae Joi, Beom Taek Jeong, Jin Hwang Kim, Joongsin Park, Juhee Cho, Eunju 
Seong, Byung-Chull Bae, and Jun Dong Cho. 2016. Interactive and Connected 
Tableware for Promoting Children’s Vegetable-Eating and Family Interaction. 
In Proceedings of the The 15th International Conference on Interaction Design and 
Children (Manchester, United Kingdom) (IDC ’16). Association for Computing 
Machinery, New York, NY, USA, 414–420. doi:10.1145/2930674.2930711 

[31] Azusa Kadomura, Cheng-Yuan Li, Koji Tsukada, Hao-Hua Chu, and Itiro Siio. 
2014. Persuasive technology to improve eating behavior using a sensor-embedded 
fork. In Proceedings of the 2014 ACM International Joint Conference on Pervasive 
and Ubiquitous Computing (Seattle, Washington) (UbiComp ’14). Association 
for Computing Machinery, New York, NY, USA, 319–329. doi:10.1145/2632048. 
2632093 

[32] Monica Laureati, Valentina Bergamaschi, and Ella Pagliarini. 2015. Assessing 
childhood food neophobia: Validation of a scale in Italian primary school children. 
Food Quality and Preference 40 (March 2015), 8–15. doi:10.1016/j.foodqual.2014. 
08.003 

[33] Anan Lin, Meike Scheller, Feng Feng, Michael J Proulx, and Oussama Metatla. 2021. 
Feeling Colours: Crossmodal Correspondences Between Tangible 3D Objects, 
Colours and Emotions. In Proceedings of the 2021 CHI Conference on Human Factors 
in Computing Systems (Yokohama, Japan) (CHI ’21). Association for Computing 
Machinery, New York, NY, USA, Article 187, 12 pages. doi:10.1145/3411764. 
3445373 

[34] R. Loewen and P. Pliner. 2000. The Food Situations Questionnaire: a measure 
of children’s willingness to try novel foods in stimulating and non-stimulating 
situations. Appetite 35, 3 (Dec. 2000), 239–250. doi:10.1006/appe.2000.0353 

[35] Edurne Maiz, Iratxe Urkia-Susin, Elena Urdaneta, and Xavier Allirot. 2021. Child 
involvement in choosing a recipe, purchasing ingredients, and cooking at school 
increases willingness to try new foods and reduces food neophobia. Journal of 
Nutrition Education and Behavior 53, 4 (2021), 279–289. doi:10.1016/j.jneb.2020. 
12.015 

[36] Frances A. Maratos and Paul Staples. 2015. Attentional biases towards familiar 
and unfamiliar foods in children. The role of food neophobia. Appetite 91 (Aug. 

https://doi.org/10.1016/j.appet.2024.107769
https://doi.org/10.1017/S000711451100465X
https://doi.org/10.1145/3628516.3655801
https://doi.org/10.3390/foods10102327
https://doi.org/10.1145/3007577.3007580
https://doi.org/10.3389/fpsyg.2015.01309
https://doi.org/10.1145/3613905.3650858
https://doi.org/10.1080/10408398.2022.2136619
https://doi.org/10.1080/0305764X.2025.2459924
https://doi.org/10.1007/978-3-031-60458-4_1
https://doi.org/10.1016/j.jand.2015.02.020
https://doi.org/10.1109/TMM.2019.2941274
https://doi.org/10.1016/j.appet.2017.02.035
https://doi.org/10.1016/j.appet.2014.08.040
https://doi.org/10.1145/3490149.3501315
https://doi.org/10.1145/3569009.3572791
https://doi.org/10.1016/j.appet.2007.09.009
https://doi.org/10.1016/j.foodqual.2020.103929
https://doi.org/10.1016/j.foodqual.2020.103929
https://doi.org/10.1145/3491102.3502003
https://doi.org/10.1111/joss.12532
https://help-for-early-years-providers.education.gov.uk/health-and-wellbeing/sensory-food-education
https://help-for-early-years-providers.education.gov.uk/health-and-wellbeing/sensory-food-education
https://doi.org/10.1145/2639189.2639225
https://doi.org/10.1145/3484439
https://doi.org/10.1016/S0924-2244(01)00015-2
https://doi.org/10.1016/S0924-2244(01)00015-2
https://doi.org/10.3389/fpsyg.2023.956585
https://doi.org/10.1016/j.appet.2021.105581
https://doi.org/10.1080/07853890.1999.11904396
https://doi.org/10.1007/978-3-319-98857-3_12
https://doi.org/10.1145/2930674.2930711
https://doi.org/10.1145/2632048.2632093
https://doi.org/10.1145/2632048.2632093
https://doi.org/10.1016/j.foodqual.2014.08.003
https://doi.org/10.1016/j.foodqual.2014.08.003
https://doi.org/10.1145/3411764.3445373
https://doi.org/10.1145/3411764.3445373
https://doi.org/10.1006/appe.2000.0353
https://doi.org/10.1016/j.jneb.2020.12.015
https://doi.org/10.1016/j.jneb.2020.12.015


CHI ’26, April 13–17, 2026, Barcelona, Spain Lo et al. 

2015), 220–225. doi:10.1016/j.appet.2015.04.003 
[37] Oussama Metatla, Emanuela Maggioni, Clare Cullen, and Marianna Obrist. 2019. 

"Like Popcorn": Crossmodal Correspondences Between Scents, 3D Shapes and 
Emotions in Children. In Proceedings of the 2019 CHI Conference on Human 
Factors in Computing Systems (Glasgow, Scotland Uk) (CHI ’19). Association for 
Computing Machinery, New York, NY, USA, 1–13. doi:10.1145/3290605.3300689 

[38] Sonja Mötteli, Carmen Keller, Michael Siegrist, Jana Barbey, and Tamara Bucher. 
2016. Consumers’ practical understanding of healthy food choices: a fake food 
experiment. British Journal of Nutrition 116, 3 (2016), 559–566. 

[39] Sari Mustonen, Patty Oerlemans, and Hely Tuorila. 2012. Familiarity with and 
affective responses to foods in 8–11-year-old children. The role of food neophobia 
and parental education. Appetite 58, 3 (2012), 777–780. doi:10.1016/j.appet.2012. 
01.027 

[40] Sari Mustonen, Reetta Rantanen, and Hely Tuorila. 2009. Effect of sensory 
education on school children’s food perception: A 2-year follow-up study. Food 
Quality and preference 20, 3 (2009), 230–240. doi:10.1016/j.foodqual.2008.10.003 

[41] Monica V. Nadeau, Emily Richard, and Gregory L. Wallace. 2022. The Combina-
tion of Food Approach and Food Avoidant Behaviors in Children with Autism 
Spectrum Disorder: “Selective Overeating”. Journal of Autism and Developmental 
Disorders 52, 3 (March 2022), 987–994. doi:10.1007/s10803-021-04945-6 

[42] Takuji Narumi, Shinya Nishizaka, Takashi Kajinami, Tomohiro Tanikawa, and 
Michitaka Hirose. 2011. Meta Cookie+: An Illusion-Based Gustatory Display. 
Lecture Notes in Computer Science, Vol. 6773. Springer Berlin Heidelberg, Berlin, 
Heidelberg, 260–269. doi:10.1007/978-3-642-22021-0_29 

[43] Chantal Nederkoorn, Anita Jansen, and Remco C. Havermans. 2015. Feel your 
food. The influence of tactile sensitivity on picky eating in children. Appetite 84 
(Jan. 2015), 7–10. doi:10.1016/j.appet.2014.09.014 

[44] Chantal Nederkoorn, Julia Thei𝛽en, Michelle Tummers, and Anne Roefs. 2018. 
Taste the feeling or feel the tasting: Tactile exposure to food texture promotes food 
acceptance. Appetite 120 (Jan. 2018), 297–301. doi:10.1016/j.appet.2017.09.010 

[45] Rossella Negri, Mariarosaria Di Feola, Simone Di Domenico, M. Giuseppa Scala, 
Ginevra Artesi, Serena Valente, Andrea Smarrazzo, Francesca Turco, Gabriella 
Morini, and Luigi Greco. 2012. Taste perception and food choices. Journal of 
Pediatric Gastroenterology and Nutrition 54, 5 (May 2012), 624–629. doi:10.1097/ 
MPG.0b013e3182473308 

[46] Isabel Neto, Yuhan Hu, Filipa Correia, Filipa Rocha, Guy Hoffman, Hugo Nicolau, 
and Ana Paiva. 2024. Conveying Emotions through Shape-changing to Children 
with and without Visual Impairment. In Proceedings of the 2024 CHI Conference on 
Human Factors in Computing Systems (Honolulu, HI, USA) (CHI ’24). Association 
for Computing Machinery, New York, NY, USA, Article 49, 16 pages. doi:10.1145/ 
3613904.3642525 

[47] Isabel Neto, Isabel Soares, Ana Paiva, and Hugo Nicolau. 2025. Investigating 
crossmodal correspondences between vibrotactile stimuli, colour, and emotions. 
International Journal of Human-Computer Studies 197 (2025), 103459. doi:10.1016/ 
j.ijhcs.2025.103459 

[48] Mary Kim Ngo, Reeva Misra, and Charles Spence. 2011. Assessing the shapes and 
speech sounds that people associate with chocolate samples varying in cocoa 
content. Food Quality and Preference 22, 6 (2011), 567–572. doi:10.1016/j.foodqual. 
2011.03.009 

[49] Marianna Obrist, Rob Comber, Sriram Subramanian, Betina Piqueras-Fiszman, 
Carlos Velasco, and Charles Spence. 2014. Temporal, affective, and embodied 
characteristics of taste experiences: a framework for design. In Proceedings of the 
SIGCHI Conference on Human Factors in Computing Systems (CHI ’14). Association 
for Computing Machinery, New York, NY, USA, 2853–2862. doi:10.1145/2556288. 
2557007 

[50] Marianna Obrist, Carlos Velasco, Chi Thanh Vi, Nimesha Ranasinghe, Ali Is-
rar, Adrian D. Cheok, Charles Spence, and Ponnampalam Gopalakrishnakone. 
2016. Touch, Taste, & Smell User Interfaces: The Future of Multisensory HCI. In 
Proceedings of the 2016 CHI Conference Extended Abstracts on Human Factors in 
Computing Systems (CHI EA ’16). Association for Computing Machinery, New 
York, NY, USA, 3285–3292. doi:10.1145/2851581.2856462 

[51] Melissa D Olfert, Rebecca L Hagedorn, Miriam P Leary, Kaitlyn Eck, Karla P 
Shelnutt, and Carol Byrd-Bredbenner. 2019. Parent and school-age children’s 
food preparation cognitions and behaviors guide recommendations for future 
interventions. Journal of nutrition education and behavior 51, 6 (2019), 684–692. 
doi:10.1016/j.jneb.2019.01.022 

[52] Eerang Park, Sangkyun Kim, and Min Xu. 2022. Hunger for learning or 
tasting? An exploratory study of food tourist motivations visiting food mu-
seum restaurants. Tourism Recreation Research 47, 2 (March 2022), 130–144. 
doi:10.1080/02508281.2020.1841374 

[53] Robert Pellegrino, Bobby K Cheon, Ciarán G Forde, Anna Oleszkiewicz, Michal 
Pieniak, and Curtis R Luckett. 2020. The contribution of texture contrasts and 
combinations to food acceptance across cultures. Journal of Texture Studies 51, 2 
(2020), 225–231. doi:10.1111/jtxs.12494 

[54] Robert Pellegrino and Curtis R. Luckett. 2020. Aversive textures and their role in 
food rejection. Journal of Texture Studies 51, 5 (2020), 733–741. doi:10.1111/jtxs. 
12543 

[55] Tatiana Pereira, Sónia Barroso, and Maria M. Gil. 2021. Food Texture Design by 
3D Printing: A Review. Foods 10, 2 (Feb. 2021), 320. doi:10.3390/foods10020320 

[56] Eleftheria Pistolas and Johan Wagemans. 2023. Crossmodal correspondences 
and interactions between texture and taste perception. i-Perception 14, 2 (March 
2023), 20416695231163473. doi:10.1177/20416695231163473 

[57] Patricia Pliner. 1994. Development of Measures of Food Neophobia in Children. 
Appetite 23, 2 (Oct. 1994), 147–163. doi:10.1006/appe.1994.1043 

[58] Patricia Pliner and Karen Hobden. 1992. Development of a scale to measure 
the trait of food neophobia in humans. Appetite 19, 2 (Oct. 1992), 105–120. 
doi:10.1016/0195-6663(92)90014-W 

[59] Astrid A. M. Poelman, Maeva Cochet-Broch, David N. Cox, and Darren Vogrig. 
2017. VERTICAL: A Sensory Education Program for Australian Primary Schools 
to Promote Children’s Vegetable Consumption. Journal of Nutrition Education 
and Behavior 49, 6 (june 2017), 527–528.e1. doi:10.1016/j.jneb.2017.04.001 

[60] Susan B Quelly. 2019. Helping with meal preparation and children’s dietary 
intake: A literature review. The Journal of School Nursing 35, 1 (2019), 51–60. 
doi:10.1177/1059840518781235 

[61] C. Reverdy, F. Chesnel, P. Schlich, E. P. Köster, and C. Lange. 2008. Effect of 
sensory education on willingness to taste novel food in children. Appetite 51, 1 
(2008), 156–165. doi:10.1016/j.appet.2008.01.010 

[62] Tegan Roberts-Morgan, Brooke Morris, Min Susan Li, Amy Ingold, Matthew 
Horton, Janet Read, Dan Bennett, and Oussama Metatla. 2025. “Blue tastes like 
salt. It just does”: Exploring generational differences in the construction of cross-
sensory metaphors. Association for Computing Machinery, New York, NY, USA, 
699–714. https://doi.org/10.1145/3713043.3727060 

[63] Andrew Rosenthal and Jianshe Chen. 2023. Dimensions of food texture: A 
conceptual discussion. Journal of Texture Studies 54, 4 (2023), 449–455. doi:10. 
1111/jtxs.12787 

[64] P. Rozin and April Fallon. 1980. The psychological categorization of foods and 
non-foods: A preliminary taxonomy of food rejections. Appetite 1, 3 (1980), 
193–201. doi:10.1016/S0195-6663(80)80027-4 

[65] Paul Rozin and April E Fallon. 1987. A perspective on disgust. Psychological 
review 94, 1 (1987), 23. doi:10.1037/0033-295X.94.1.23 

[66] Bérengère Rubio, Natalie Rigal, Nathalie Boireau-Ducept, Pascal Mallet, and 
Thierry Meyer. 2008. Measuring willingness to try new foods: A self-report 
questionnaire for French-speaking children. Appetite 50, 2 (March 2008), 408–414. 
doi:10.1016/j.appet.2007.09.012 

[67] SAPERE Sensory Food Education. [n. d.]. https://www.sapere-association.com/ 
sensory-education/method 

[68] Elaine Short, Katelyn Swift-Spong, Jillian Greczek, Aditi Ramachandran, Alexan-
dru Litoiu, Elena Corina Grigore, David Feil-Seifer, Samuel Shuster, Jin Joo Lee, 
Shaobo Huang, Svetlana Levonisova, Sarah Litz, Jamy Li, Gisele Ragusa, Donna 
Spruijt-Metz, Maja Matarić, and Brian Scassellati. 2014. How to train your Drag-
onBot: Socially assistive robots for teaching children about nutrition through 
play. In The 23rd IEEE International Symposium on Robot and Human Interactive 
Communication. 924–929. doi:10.1109/ROMAN.2014.6926371 

[69] Sigrid Skouw, Ching Yue Chow, Helle Sørensen, Anne C. Bech, Monica Laureati, 
Annemarie Olsen, and Wender L. P. Bredie. 2023. A forced-choice pictographic 
method to measure food texture preferences among schoolchildren. Food Quality 
and Preference 105 (Jan. 2023), 104783. doi:10.1016/j.foodqual.2022.104783 

[70] Sigrid Skouw, Anja Suldrup, and Annemarie Olsen. 2020. A Serious Game 
Approach to Improve Food Behavior in Families—A Pilot Study. Nutrients 12, 5 
(May 2020), 1415. doi:10.3390/nu12051415 

[71] B. G. Slocombe, D. A. Carmichael, and J. Simner. 2016. Cross-modal tactile–taste 
interactions in food evaluations. Neuropsychologia 88 (2016), 58–64. doi:10.1016/ 
j.neuropsychologia.2015.07.011 

[72] Charles Spence and Alberto Gallace. 2011. Tasting shapes and words. Food Quality 
and Preference 22, 3 (April 2011), 290–295. doi:10.1016/j.foodqual.2010.11.005 

[73] Charles Spence and Mary Kim Ngo. 2012. Assessing the shape symbolism of 
the taste, flavour, and texture of foods and beverages. Flavour 1, 1 (2012), 12. 
doi:10.1186/2044-7248-1-12 

[74] Cameron Steer, Kim Sauvé, Anika Jain, Omosunmisola Lawal, Michael J Proulx, 
Crescent Jicol, and Jason Alexander. 2024. Squishy, Yet Satisfying: Exploring 
Deformable Shapes’ Cross-Modal Correspondences with Colours and Emotions. 
In Proceedings of the 2024 CHI Conference on Human Factors in Computing Systems 
(CHI ’24). Association for Computing Machinery, New York, NY, USA, 1–20. 
doi:10.1145/3613904.3641952 

[75] V. L. van Stokkom, A. E. Blok, O. van Kooten, C. de Graaf, and M. Stieger. 2018. 
The role of smell, taste, flavour and texture cues in the identification of vegetables. 
Appetite 121 (Feb. 2018), 69–76. doi:10.1016/j.appet.2017.10.039 

[76] Haruka Ueda. 2021. The philosophy of taste education: Reading Jacques Puisais 
as a contemporary humanist-gastronome. International Journal of Gastronomy 
and Food Science 25 (Oct. 2021), 100385. doi:10.1016/j.ijgfs.2021.100385 

[77] Klazine van der Horst, Aurore Ferrage, and Andreas Rytz. 2014. Involving 
children in meal preparation. Effects on food intake. Appetite 79 (2014), 18–24. 
doi:10.1016/j.appet.2014.03.030 

[78] Paula Varela, Ana Salvador, Adriana Gámbaro, and Susana Fiszman. 2008. Texture 
concepts for consumers: A better understanding of crispy–crunchy sensory 

https://doi.org/10.1016/j.appet.2015.04.003
https://doi.org/10.1145/3290605.3300689
https://doi.org/10.1016/j.appet.2012.01.027
https://doi.org/10.1016/j.appet.2012.01.027
https://doi.org/10.1016/j.foodqual.2008.10.003
https://doi.org/10.1007/s10803-021-04945-6
https://doi.org/10.1007/978-3-642-22021-0_29
https://doi.org/10.1016/j.appet.2014.09.014
https://doi.org/10.1016/j.appet.2017.09.010
https://doi.org/10.1097/MPG.0b013e3182473308
https://doi.org/10.1097/MPG.0b013e3182473308
https://doi.org/10.1145/3613904.3642525
https://doi.org/10.1145/3613904.3642525
https://doi.org/10.1016/j.ijhcs.2025.103459
https://doi.org/10.1016/j.ijhcs.2025.103459
https://doi.org/10.1016/j.foodqual.2011.03.009
https://doi.org/10.1016/j.foodqual.2011.03.009
https://doi.org/10.1145/2556288.2557007
https://doi.org/10.1145/2556288.2557007
https://doi.org/10.1145/2851581.2856462
https://doi.org/10.1016/j.jneb.2019.01.022
https://doi.org/10.1080/02508281.2020.1841374
https://doi.org/10.1111/jtxs.12494
https://doi.org/10.1111/jtxs.12543
https://doi.org/10.1111/jtxs.12543
https://doi.org/10.3390/foods10020320
https://doi.org/10.1177/20416695231163473
https://doi.org/10.1006/appe.1994.1043
https://doi.org/10.1016/0195-6663(92)90014-W
https://doi.org/10.1016/j.jneb.2017.04.001
https://doi.org/10.1177/1059840518781235
https://doi.org/10.1016/j.appet.2008.01.010
https://doi.org/10.1145/3713043.3727060
https://doi.org/10.1111/jtxs.12787
https://doi.org/10.1111/jtxs.12787
https://doi.org/10.1016/S0195-6663(80)80027-4
https://doi.org/10.1037/0033-295X.94.1.23
https://doi.org/10.1016/j.appet.2007.09.012
https://www.sapere-association.com/sensory-education/method
https://www.sapere-association.com/sensory-education/method
https://doi.org/10.1109/ROMAN.2014.6926371
https://doi.org/10.1016/j.foodqual.2022.104783
https://doi.org/10.3390/nu12051415
https://doi.org/10.1016/j.neuropsychologia.2015.07.011
https://doi.org/10.1016/j.neuropsychologia.2015.07.011
https://doi.org/10.1016/j.foodqual.2010.11.005
https://doi.org/10.1186/2044-7248-1-12
https://doi.org/10.1145/3613904.3641952
https://doi.org/10.1016/j.appet.2017.10.039
https://doi.org/10.1016/j.ijgfs.2021.100385
https://doi.org/10.1016/j.appet.2014.03.030


Feeling the Flavour CHI ’26, April 13–17, 2026, Barcelona, Spain 

perception. European Food Research and Technology 226, 5 (2008), 1081–1090. 
doi:10.1007/s00217-007-0635-7 

[79] Frida Felicia Fry Vennerød, Sophie Nicklaus, Nanna Lien, and Valérie L Almli. 
2018. The development of basic taste sensitivity and preferences in children. 
Appetite 127 (2018), 130–137. 

[80] Jane Wardle, Carol Ann Guthrie, Saskia Sanderson, and Lorna Rapoport. 2001. 
Development of the Children’s Eating Behaviour Questionnaire. Journal of Child 
Psychology and Psychiatry 42, 7 (2001), 963–970. doi:10.1111/1469-7610.00792 

A Appendix 

Figure 11: Soft popcorn (B1) willingness to try ratings (nega-
tive <3, neutral =3, positive >3) across associated tastes. 

Figure 12: Squishy lump (B2) willingness to try ratings (neg-
ative <3, neutral =3, positive >3) across associated tastes. 

Figure 13: Dry noodles (B3) willingness to try ratings (negative 
<3, neutral =3, positive >3) across associated tastes. 

Figure 14: Sandy crumbs (B4) willingness to try ratings (neg-
ative <3, neutral =3, positive >3) across associated tastes. 

Figure 15: Rough sponge (B5) willingness to try ratings (nega-
tive <3, neutral =3, positive >3) across associated tastes. 
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Figure 16: Crunchy hoops (B6) willingness to try ratings (neg-
ative <3, neutral =3, positive >3) across associated tastes. 

Figure 17: Gooey jelly (B7) willingness to try ratings (negative 
<3, neutral =3, positive >3) across associated tastes. 

Figure 18: Stringy slime (B8) willingness to try ratings (nega-
tive <3, neutral =3, positive >3) across associated tastes. 
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