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ABSTRACT
Television has long since been a uni-directional medium. However,
when TV is used for educational purposes, like in edutainment
shows, interactivity could enhance the learning benefit for the
viewer. In recent years, AR has been increasingly explored in HCI
research to enable interaction among viewers as well as viewers and
hosts. Yet, how to implement this collaborative AR (CoAR) experi-
ence remains an open research question. This paper explores four
approaches to asynchronous collaboration based on the Cognitive
Apprenticeship Model: scaffolding, coaching, modeling, and col-
laborating. We developed a pilot show for a fictional edutainment
series and evaluated the concept with two TV experts. In a wizard-
of-oz study, we test our AR prototype with eight users and evaluate
the perception of the four collaboration styles. The AR-enhanced
edutainment concept was well-received by the participants, and
the coaching collaboration style was perceived as favorable and
could possibly be combined with the modeling style.
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1 INTRODUCTION
Asynchronous collaboration in augmented reality is still a scarcely
researched topic. However, AR provides several benefits for col-
laborative work and learning. We investigated AR-supported asyn-
chronous collaboration in the context of an edutainment show for
children. Television is a passive learning medium, and its interac-
tivity is limited by the fourth wall separating the learning audience
from the person on the TV. Several edutainment shows tried to
break through this but have not overcome these limitations. AR
can dissolve the fourth wall by enhancing the watching experience
with interactive three-dimensional content and the opportunity to
collaborate asynchronously with the people inside the TV.

In Germany, there is a high demand for skilled professionals in
the STEM (Science, Technology, Engineering, Mathematics) field1.
While the number of enrollments for STEM studies at German
universities has increased over the last 15 years, there is stagnation
since 2016. In addition, the proportion of female students enrolling
in a STEM program has not changed and remains at only one-third
of the total number of enrollments2.

In STEM subjects, the students face various difficulties. These
can be individual challenges like self-confidence, prior knowledge,
or personal learning style and motivation. Problems can also be
STEM-specific due to the abstract and complex nature of the taught
concepts or their application relevance to real-world problems. Also,
socio-cultural challenges can play a role, like the qualification of the
teachers, access to certain learning resources, or gender stereotypes.

These circumstances motivated us to design a TV show format as
a use case for our user study that addresses (mainly female) children
and teenagers and aims to create an interactive and collaborative
learning environment, including the leaned-back learning medium
television and the advantages of AR technology.

Considering existing research on AR-enhanced collaboration,
learning theories, and edutainment we developed a show concept
that combines an edutainment TV show format with interactive fea-
tures and collaboration via augmented reality to get young people,
especially girls, into STEM topics in a playful way. We evaluated
the concept by discussing it with professionals in the TV industry.

1https://de.statista.com/statistik/daten/studie/420127/umfrage/mint-berufe-offene-
stellen-in-deutschland-nach-bundeslaendern-und-berufsaggreggaten/
2https://de.statista.com/statistik/daten/studie/1050875/umfrage/studierende-in-mint-
faechern-in-deutschland-nach-geschlecht/
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