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ABSTRACT
Existing methods in human-computer interaction to enhance chil-
dren’s eating habits predominantly rely on digital interactive tech-
nologies, which pose the risk of increasing sensory stimulation and
diverting children’s attention away from the food itself. Drawing
inspiration from shape-changing food research, we propose an ap-
proach that combines deformable wafer paper for food preparation.
We summarize the principles of wafer paper controllable deforma-
tion and develop a toolkit to facilitate its use. We support children in
creating personalized, transformable food items using this method,
aiming to provide a playful, convenient, and safe food-making expe-
rience tailored for children, thereby enhancing children’s mealtime
engagement and habits.

CCS CONCEPTS
• Human-centered computing→ Interaction design process
and methods.
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1 INTRODUCTION
Mealtimes are closely linked to the development of physical and
mental health for young children. However, it’s common for parents
to struggle with children’s eating problems such as selective eating
and food refusal [4, 8]. Traditionally, parents often use methods
to distract children’s attention from food (e.g., having them watch
cartoons) to feed their children during mealtime [6].

In HCI and IDC, a body of work has focused on designing digi-
tal interactive technologies to address children’s eating problems.
These approaches mainly involve offering fun and playful feedback
[2], designing games [17], providing companionship through social
robots [12] Nevertheless, there is a growing concern that such digi-
tal interactive technologies increase sensory stimulation [3], and
potentially distract children from the actual meal itself [9], leading
adverse outcomes.

Although gaining traction, it is under-explored in HCI how to
encourage children to eat while not disrupting their attention from
food or overly stimulating their senses. In this context, we recog-
nize the potential of shape-changing food [7, 10, 14]in maintaining
children’s attention and engagement during mealtimes. Drawing
inspiration from deformable food materials and paper toys [1, 11],
we aim to create a playful, convenient, safe food-making experience
tailored for children.
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Figure 1: Deformation effect of wafer paper under different thickness, water line width and water line spacing. Scale bar: 20
mm.

We investigated the controllable deformation principle of ed-
ible wafer paper and explored the possibility of creating edible
deformable toys. Using 3D printed molds, we created a DIY toolkit
for wafer paper that allows children to conveniently focus on the
food itself and enjoy a fun food-making experience and enhance
children’s eating habits.

2 RELATEDWORK
To anchor the contributions of this work, prior research on design-
ing for the children mealtime context is first reviewed. Research
into the shape-changing materials and the paper toys for children
also informed the direction of this work.

Prior studies in HCI have proposed various ways to enhance
children mealtime experience and address children’s eating prob-
lem. Most of them focus on using digital interactive technologies
[2, 3, 12, 17].For example, Zhao et al. [17] designed an intelligent
dinner plate system which can help children develop healthy eating
habits through interactive animations. While there is also a growing
body of work [5, 9] reporting that such interactive technologies
may be associated with adverse outcomes (e.g., unwanted distrac-
tions [9]), particularly in relation to screen-based media. Therefore,
the question of how to enhance children’s eating habits while not
disrupting their attention from food or overly stimulating their
senses remains a gap. Prior work suggests that shape-changing
food may be a potential approach for people to focus on the food
itself while also making it a fun and enjoyable experience. For
example, Morphlour is a type of deformable pasta that employs
groove printing on flat dough, enabling it to change shape dur-
ing cooking [14]. This technique has also been applied to purple
mashed potatoes, where He C.et al. examined their spontaneous
deformation under microwave dehydration using 3D printing [7].
Similarly, through extrusion principles, magashi, a transformable

edible structure based on the properties of the printed material is
develop [10]. Doleweerd et al. investigated edible paper prepara-
tion and origami deformation using chemical principles [15]. These
studies primarily focus on utilizing physical or chemical principles
to manipulate deformable materials, which might be more complex
to handle and may not be easily comprehensible to children.

We are inspired by paper toys, a crucial initiation tool for chil-
dren. They are often used in storytelling and teaching and can stim-
ulate children’s curiosity and creativity [13, 16]. Current research
on the interaction of paper-based materials encompasses the utiliza-
tion of movable paper techniques to develop assemble-yourself toys
for children [1] as well as the integration of electronic technology
to generate paper animations that capture children’s curiosity [11].
These studies demonstrate that paper toys can offer simple and ac-
cessible experiences for children. It is worth noting that the context
of mealtimes presents unique and distinct demands, such as the po-
tential need for more convenient preparation methods. Therefore,
it is essential for us to explore these specific requirements further.

3 BASIC DEFORMATION TEST AND DESIGN
PROGRESS

We chose wafer paper as the material for food interactions during
children’s mealtimes. As a starch-based material, wafer paper is
largely allergen-free, ensuring a secure experience for young chil-
dren. Furthermore, its unique property to reshape when exposed
to moisture allows for stable alterations and tailor-made designs,
which has led to its widespread use in the food industry, including
artistic edible decorations for cakes and eco-friendly packaging.

To investigate the deformation of wafer paper caused by water
immersion, we conducted a series of experiments. We used an
ordinary fountain pen as a tool to immerse the wafer paper and
controlled the deformation by drawing water lines.
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Figure 2: Primitive deformation library. Scale bar: 20 mm.

Figure 3: 3D printed molds and the actual usage effects. Scale bar: 30 mm.

Paper thickness: Distortion tests (Figure 1a) were performed on
wafer paper of different thicknesses (0.22 mm, 0.35 mm and 0.65
mm) using the same pen and water lines spacing under controlled
single variable conditions. Thinner wafer paper (0.35 mm and 0.22
mm) exhibited better curling effects under the same conditions of
water line width and spacing, compared to thicker wafer paper
(0.65 mm).

Spacing of water line: Different spacing of water lines drawn by
the same pen, including 10.0 mm, 5.0 mm and 2.0 mm spacing, were
tested on the same 0.22 mm thickness of wafer paper (Figure 1b).

Width of water line: Different thickness pens (0.5 mm, 0.7 mm
and 1.0 mm width) were used and tested at the same spacing on the
same wafer paper (Figure 1c). Wider water lines and closer spacing
also promoted better curling effects.

According to the experiment result above, we utilized a 1mm
width fountain pen to draw lines with a spacing of 2.0mm on wafer
paper with a thickness of 0.22mm to create a superior deformation
effect. Based on this parameter setting, we built a deformation
library containing shapes such as waves, bars, leaves, sectors and
triangles (Figure 2).

In our initial experimental tests with water paper material, we
found that drawing multiple regular lines with a pen is challenging
for children. Considering the accessibility for children as well as
the need for convenience in preparing meals during mealtimes, we

develop a set of fabrication tools to support children customizing
deformation of wafer paper rapidly. Inspired by stamp that can
imprint ink on paper yielded patterns with relatively uniformmarks,
we designed several molds (Figure 3) with different patterns and
shapes. The main structures of the molds are PLA with 3D printing.
Furthermore, polyester fibers are embedded at the bottom layer
of the molds as they have a high moisture-absorption capacity.
Pressing the fibers can effectively squeeze out the water, achieving
the goal of wetting the paper. Figure 3 shows the deformation effects
of wafer paper caused by these customized 3D-printed molds.

4 WORKFLOW AND APPLICATIONS
Building upon our basic deformation library, we have developed
flower and animal shapes that not only visually appealing but also
easy for children to eat (Figure 4).

These shapes can be efficiently formed by using our existing
molds. For example, when children have a specific shape in mind,
such as a flower (Figure 5), they can follow these steps:

1. Children can cut the wafer paper into flower petals, while we
also provide pre-tested paper sheets with petal shapes for added
convenience.
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Figure 4: Applications based on basic deformation library. Scale bar: 60 mm.

Figure 5: The process of using our tools for food preparation.

2. Children can choose molds and edible solutions that will de-
termine the color, flavor, and curvature of the flower (e.g. whether
the petals are fully open or partially closed).

3. Children select foods and combine them with the wafer paper
flower to create a visually appealing and appetizing dish.

4. Children apply the edible solution using a mold, causing the
flat flower shape to curve and transform into a more realistic, three-
dimensional form.

5. Children can then enjoy eating their flower creations, savoring
each bite as they recognize the different parts of the flower, such as
petals or the stamen.

Two children were invited to create a fruit platter using our in-
teractive method. They are both 8 years old and have prior involve-
ment in food preparation, including cutting vegetables, kneading
dough, and making food platters. Before the experiment, we con-
ducted interviews with the participating children and their parents,
utilizing a structured format to elicit detailed information about
their culinary experiences, dietary practices, and personal inclina-
tions. We followed the aforementioned process to allow the children
to conduct initial experiments. The children crafted platters with
both preferred fruits (such as oranges and mangosteens) and non-
preferred fruits (such as pears and avocados). They displayed a keen
interest in edible paper materials, stating, "I never knew there were
papers that could be eaten directly." Both fruits and edible paper
were consumed by the children during the experiment.

Our interactive method transformed the children’s attitudes to-
wards fruits they had previously avoided, encouraging them to try
new foods and broaden their culinary horizons. Additionally, their
parents supported our approach to be effective in improving chil-
dren’s food-making skills and imagination. In future experiments,

more rigorous psychological theories and user testing methods
will be introduced to demonstrate the effectiveness of using shape-
changing edible paper in enhancing children’s food acceptance.

5 CONCLUSION AND FUTUREWORK
In this paper, we investigate the controlled deformation principles
of wafer paper, and explore the possibility of creating edible shape-
changing toys. Based on these principles, we conduct experiments
on different shapes and build a preliminary library of material
deformation. In addition, to adapt to different shapes of wafer paper,
we design 3D printed molds to assist drawing. Children can easily
use the molds to create deformation patterns on wafer paper with
water. We also explored the combination of wafer paper with other
food materials.

Future research will focus on developing user-friendly tools and
a comprehensive toolkit for children to create personalized meals
with wafer paper. Our goal is to establish a systematic toolkit that
caters to children’s needs for easy participation in food preparation
while allowing them to conveniently express their creativity during
mealtimes. Our study will also examine the integration of less
appealing foods for children into the design process, assessing
the convenience and effectiveness of this approach. We plan to
conduct a series of user experiments to investigate how this method
can address children’s eating problems, promoting healthier food
choices and enhancing more engaging mealtime experiences.

ACKNOWLEDGMENTS
We would like to express our sincere gratitude to all parents and
researchers who provided constructive comments and suggestions

622



EdibleToy: Empowering Children to Create Their Own Meals with a DIY Wafer Paper Kit IDC ’23, June 19–23, 2023, Chicago, IL, USA

for our study. This project is supported by the Fundamental Re-
search Funds for the Central Universities (No. 2022FZZX01-22),
the National Natural Science Foundation of China (No. 62002321),
and the Zhejiang Provincial Department of Culture and Tourism
Scientific Research and Creation Project (No. 2022KYY032).

REFERENCES
[1] Michelle Annett, Tovi Grossman, Daniel Wigdor, and George Fitzmaurice. 2015.

MoveableMaker: facilitating the design, generation, and assembly of moveable
papercraft. In Proceedings of the 28th Annual ACM Symposium on User Interface
Software & Technology. 565–574.

[2] Ying-Yu Chen, Kelda Baljon, Bonnie Tran, Daniela K Rosner, and Alexis Hiniker.
2018. The stamp plate and the kicking chair: Playful productivity for mealtime
in preschools. In Proceedings of the 17th ACM Conference on Interaction Design
and Children. 373–380.

[3] Ying-Yu Chen, Ziyue Li, Daniela Rosner, and Alexis Hiniker. 2019. Understand-
ing parents’ perspectives on mealtime technology. Proceedings of the ACM on
Interactive, Mobile, Wearable and Ubiquitous Technologies 3, 1 (2019), 1–19.

[4] Monika Equit, Meike Pälmke, Nicolas Becker, Anne-Michaela Moritz, Sabine
Becker, and Alexander von Gontard. 2013. Eating problems in young children–a
population-based study. Acta Paediatrica 102, 2 (2013), 149–155.

[5] 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. 147–156.

[6] Khaled Habib, Tarek Soliman, et al. 2015. Cartoons’ effect in changing children
mental response and behavior. Open Journal of Social Sciences 3, 09 (2015), 248.

[7] Chang He, Min Zhang, and Sakamon Devahastin. 2020. Investigation on sponta-
neous shape change of 4D printed starch-based purees from purple sweet potatoes
as induced by microwave dehydration. ACS applied materials & interfaces 12, 34
(2020), 37896–37905.

[8] Corinna Jacobi, Gabriele Schmitz, and W Stewart Agras. 2008. Is picky eating an
eating disorder? International Journal of Eating Disorders 41, 7 (2008), 626–634.

[9] Eunkyung Jo, Hyeonseok Bang, Myeonghan Ryu, Eun Jee Sung, Sungmook
Leem, and Hwajung Hong. 2020. MAMAS: supporting parent–child mealtime
interactions using automated tracking and speech recognition. Proceedings of
the ACM on Human-Computer Interaction 4, CSCW1 (2020), 1–32.

[10] YumiNishihara and Yasuaki Kakehi. 2021. Magashi: fabrication of shape-changing
edible structures by extrusion-based printing and baking. In Creativity and Cog-
nition. 1–12.

[11] Roshan Lalintha Peiris and Suranga Nanayakkara. 2014. PaperPixels: a toolkit
to create paper-based displays. In Proceedings of the 26th Australian Computer-
Human Interaction Conference on Designing Futures: the Future of Design. 498–504.

[12] Natasha Randall, Swapna Joshi, and Xiaohang Liu. 2018. Health-e-eater: dinner-
time companion robot and magic plate for improving eating habits in children
from low-income families. In Companion of the 2018 ACM/IEEE international
conference on human-robot interaction. 361–362.

[13] Yuniarta Syarifatul Umami and Lutfi Hakim. 2020. The Development of" Paper
Toys" Learning Media to Stimulate Children’s Fine Motor Skills. In 2020 The 4th
International Conference on Education and Multimedia Technology. 250–255.

[14] Ye Tao, Youngwook Do, Humphrey Yang, Yi-Chin Lee, GuanyunWang, Catherine
Mondoa, Jianxun Cui, WenWang, and Lining Yao. 2019. Morphlour: Personalized
flour-based morphing food induced by dehydration or hydration method. In
Proceedings of the 32nd Annual ACM Symposium on User Interface Software and
Technology. 329–340.

[15] Elzelinde van Doleweerd, Ferran Altarriba Bertran, and Miguel Bruns. 2022.
Incorporating Shape-Changing Food Materials Into Everyday Culinary Practices:
Guidelines Informed by Participatory Sessions with Chefs Involving Edible PH-
Responsive Origami Structures. In Sixteenth International Conference on Tangible,
Embedded, and Embodied Interaction. 1–14.

[16] Chao Zhang, Cheng Yao, Jianhui Liu, Zili Zhou, Weilin Zhang, Lijuan Liu, Fang-
tian Ying, Yijun Zhao, and Guanyun Wang. 2021. StoryDrawer: A Co-Creative
Agent Supporting Children’s Storytelling through Collaborative Drawing. In
Extended Abstracts of the 2021 CHI Conference on Human Factors in Computing
Systems. 1–6.

[17] Yijun Zhao, Changchao Yu, Jintao Nie, Mengmeng Dong, Yingying Sang, Fangtian
Ying, and Guanyun Wang. 2021. FunEat: an interactive tableware for improving
eating habits in children. In Extended Abstracts of the 2021 CHI Conference on
Human Factors in Computing Systems. 1–5.

623


	Abstract
	1 Introduction
	2 Related Work
	3 Basic Deformation Test and Design Progress
	4 Workflow and applications
	5 Conclusion and future work
	Acknowledgments
	References

