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This study proposes a new robot concept, the “Robject,” which takes everyday artifacts as its starting
point, and examines its social acceptability and potential applications in educational settings. Conventional
social robots are typically designed by “adding” social functions with humans or animals as reference models,
and thus face issues such as the uncanny valley and overly inflated expectations. In contrast, this study posi-
tions the Robject as a “subtractive” interaction design that endows the ubiquitous things in our living envi-
ronments with only minimal autonomy and directedness, focusing on the balance between the “simplicity as a
thing” and “minimal expressions of sociality.”

Robjects are characterized by (1) being designed on the basis of existing artifacts without radically de-
parting from their original appearance, (2) possessing flexible social expressivity that can move between a
mere-object state and a sociable-robot state, and (3) exhibiting minimal sociality with restrained use of lan-
guage and anthropomorphic expressions. In Study 1, we implemented three Robjects—a lamp-type Robject
Lumos, a microphone-type Robject Whimbo, and a mist-type Robject Ombool—and evaluated them through
interviews and questionnaires. The results indicate that presenting only slight directedness while maintaining
an artifact-like appearance can elicit a sense of safety, ease of integration into everyday spaces, and a moder-
ate feeling of connectedness, and that users’ stances and expectations toward robots substantially influence
their acceptance. Furthermore, Whimbo, which embodies minimal listener-like qualities, functioned as a
“microphone that receives one’s talk,” facilitating self-disclosure and suggesting that not overemphasizing
sociality can be effective for communication support.

In Study 2, we constructed a Cohabitative STEAM learning environment using a toy-box-type Robject,
Toi, and conducted fieldwork with elementary school children. We implemented a learning design in which
children and Toi “live together” in the classroom while engaging in creative and programming activities, and
analyzed questionnaires, interviews, and artifacts produced by the children. The findings show that Robjects
can mediate learning in multiple dimensions emphasized in STEAM education, including the development of
attachment to and care for Toi, imagination about its weaknesses and difficulties and the resulting sense of
co-living, exploratory trial-and-error to understand its mechanisms, and autonomous expression through
programming and making.

Taken together, these findings position Robjects as “gently social entities” that do not im-pose particular
relationships between humans and robots, humans and things, or humans and their environments, but are
instead naturally accepted according to users’ expectations and contexts. This study thus presents a new de-
sign guideline for social robots that delib-erately attenuate overt sociality in order to elicit human interpreta-
tion and care, and demonstrates the potential usefulness of the Robject framework for designing STEAM
learning environments centered on the notion of co-living.




