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Abstract. Eating the same food together is found to improve the closeness and
trust of the partner. However, the effects of meal similarity in co-eating where it
is via video communication facility and where it is with an interface agent need
more exploration. To design effective co-eating agent for food education to the
user, we would like to know whether an agent that eats similar food to the user
can get the benefit on its impression and/or teaching capability. We planned two
experiments for that purpose using co-eating agents, to investigate (1) the effects
of meal similarity on impression toward the agent, (2) the effects of meal similarity on learning in food education given by the agent and (3) the mediate effects
of impressions.
Keywords: digital food education, co-eating agent, dietary similarity

1

Introduction

In online co-eating, a study suggested that eating the same food made the participant
feel the meal taste better and the sense of eating together more [1].
Besides eating with real people, some agents were also used for co-eating, which is
called artificial co-eating. Aside from chatting, the co-eating agent is suitable for giving
just-in-time food education. For example, some agents were developed to encourage
people to eat more varied and balanced, by chatting, telling jokes, or singing while
monitoring the weight of food [2,3]. However, these agents didn’t eat together and do
not have their own food. Some other entertaining co-eating robots have the function of
simulating eating food [4,5], but the effects of agents’ eating still need more discussion,
especially in helping people eat healthier.
In this study, to achieve effective food education by an agent, we aim to improve
artificial co-eating and explore the effects of agents’ meals. We planned two experiments to investigate the effects of meal similarity on co-eating agents without and with
teaching capability respectively. We want to verify if meal similarity’s effects on impressions toward co-eating agents are consistent with real people, which improves the
closeness, trust [6] and scenes of being together [1]. On the other hand, we also want
to explore the effects on food learning. Path analysis showed that liking benefits trust
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and trust benefits the compliance of suggestions given by the persuasive robot [7]. Since
food education is also a kind of persuasion, we think there is a potential that impression
toward agents can positively mediate the relationship between food similarity and the
learning experience of digital food education. The research models are as Fig. 1. The
hypnosis is: Food similarity between the participant and the agent has a significant and
positive effect on the impression toward the co-eating agent in digital co-eating (H11). Food similarity between participant and the agent has a significant and positive effect on impression toward the agent (H1-2), learning outcome (H2-1), and learning satisfaction (H2-2) in digital food education. Impression toward the agent has a significant
and positive effect on learning outcome (H3-1) and learning satisfaction (H3-2) in digital food education.

Fig. 1. research models
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Method

2.1

Meal similarity

To explore the effects of meal similarity, there are “same meal item condition” and
“different meal item condition” in both experiments. In the same meal items condition,
participants will eat dark chocolate and the agents will also eat it. In different meal item
conditions, the participants will still eat dark chocolate, but agents will eat cake, a less
healthy snack, or vegetable dip, a healthier snack. Snacks of participants are consistent
in both conditions to avoid the effects of taste of food. Dark chocolate was used because
it is low in sugar, low in the glycemic index and easy to preserve.
2.2

Experiment 1: Co-eating agent’s impression experiment

Experiment 1 is set as a simple co-eating using agents without teaching capability.
Twenty students will be recruited, and a within-subjects-design experiment is adopted
to avoid the effects of personal differences in acceptance or familiarity with technology.
To verify the effects of meal similarity on impression toward an agent in a co-eating
scenario, participants will have five-minutes one-on-one co-eating with an agent in each
of two conditions. The agent will be different at each time, and the order of the two
agents and the two conditions will be balanced. After each condition, the participants
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will fill in the questionnaire of co-eating experience and impression of the agent (see
Fig. 2, Up). At the end of the pilot experiment, an interview will be conducted to ask
about their feeling toward the agents.
2.3

Experiment 2: Food education with Co-eating agent experiment

Experiment 2 is set as a food education using an agent with teaching capability. Sixty
students will be recruited, and a between-subjects-design experiment is adopted to
avoid the learning performance of the two conditions affecting each other. Besides, to
avoid the effects on participants' original knowledge or attitude, they will be randomly
assigned to each group with a balance of higher/lower scores than median scores in the
pre-test. To explore the effects of meal similarity in digital food education, participants
will attain to a workshop containing a five-minute co-eating with an agent in an assigned condition and a fifteen-minute lecture given by the agent. Though the co-eating
agents usually give just-in-time food education [2,3], we separate eating from teaching
to avoid effects of distractions. In the lecture, the agent will persuade participants to
follow the guidance on sugar intake [8] and pay attention to the sugar content. Some
questions will be asked by the agent and the participants will need to answer them by
filling in the blanks or clicking the answer. Whether the participant follows the robot's
suggestions will be recorded. After the workshop, the participants will take a post-test
and fill in the questionnaire on the co-eating experience, the impression of the agent,
and learning satisfaction (see Fig. 2, Down). At the end of the pilot experiment, an
interview will be conducted to ask about their feeling toward the agent and the lecture.

Fig. 2. Up: process of experiment 1. Down: process of experiment 2.
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2.4

Data Collection and Analysis

The impression toward the agent is investigated in closeness, trust, and social presence,
which are important in human-robot interaction [7,9]. It is measured via a 7-point Likert
scale questionnaire (1: strongly disagree, 7: strongly agree), which consists self-made
items and items is adapted from the questionnaire in food similarity research [6,1], human-robot interaction research [9], and two social presence research [10, 11]. The learning experience is investigated in learning satisfaction and learning outcome, which represent their change due to the agent’s suggestions and teaching in digital food education. Learning satisfaction is measured via the questionnaire in the aspects of
knowledge, attitude, skill, and confidence of regulating sugar intake, and satisfaction
with the workshop. The learning outcome will be measured via pre and post-test.

References
1. Wang, J. Y., Kubota, S., Inoue, T.: Effects of Meal Similarity on Interpersonal Synchronization in Three-Party Remote Dining. Frontiers in Computer Science, 4, 838229 (2022).
2. McColl, D., Nejat, G.: A socially assistive robot that can monitor affect of the elderly during
mealtime assistance. Journal of Medical Devices, 8(3), 030941. (2014).
3. Randall, N., Joshi, S., Liu, X.: Health-e-eater: dinnertime 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 (2018)
4. Khot, R. A., Arza, E. S., Kurra, H., Wang, Y.: Fobo: Towards designing a robotic companion
for solo dining. In Extended Abstracts of the 2019 CHI Conference on Human Factors in
Computing Systems, 1–6 (2019)
5. Fujii, A., Kochigami, K., Kitagawa, S., Okada, K., Inaba, M.: Development and Evaluation
of Mixed Reality Co-eating System: Sharing the Behavior of Eating Food with a Robot
Could Improve Our Dining Experience. In 2020 29th IEEE International Conference on Robot and Human Interactive Communication (RO-MAN), 357–362 (2020)
6. Woolley, K., Fishbach, A.: A Recipe for Friendship: Similar Food Consumption Promotes
Trust and Cooperation. Journal of Consumer Psychology, 27, 1–10 (2017).
7. Ghazali, A. S., Ham, J., Barakova, E., Markopoulos, P.: Persuasive robots acceptance model
(PRAM): roles of social responses within the acceptance model of persuasive robots. International Journal of Social Robotics, 12(5), 1075–1092 (2020).
8. World Health Organization: Guideline: sugars intake for adults and children. World Health
Organization, (2015)
9. Ghazali, A. S., Ham, J., Barakova, E., Markopoulos, P.: Assessing the effect of persuasive
robots interactive social cues on users’ psychological reactance, liking, trusting beliefs and
compliance. Advanced Robotics, 33(7-8), 325–337 (2019).
10. Heerink, M., et al.: A field study with primary school children on perception of social presence and interactive behavior with a pet robot. In: 2012 IEEE RO-MAN: The 21st IEEE
International Symposium on Robot and Human Interactive Communication, 1045–1050
(2012).
11. Lubold, N., Walker, E., Pon-Barry, H.: Effects of adapting to user pitch on rapport perception, behavior, and state with a social robotic learning companion. User Modeling and UserAdapted Interaction, 31(1), 35–73 (2021).

