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Abstract
To combat physical inactivity in adolescents, studies have shown
that multi-player active video games (AVGs) involving a contest
between two teams have a greater impact (both psychological and
physiological) than AVGs played alone. However, this impact has not
been studied much in the case of AVGs that allow multiple teams to
compete during the same session, because of the small number of
devices allowing this type of play. The recent Play Lü® device does
offer a multiplayer mode that allows two or more teams to compete
simultaneously. This study aims to report the effects of a Play Lü
session (15 min, two teams of three players facing each other) on
situational interest and physical activity levels of 128 adolescents
(69 girls; age = 13.9 ± 1.2 years), comparing them to those of a control
session (without Play Lü) using the same time and team modalities.
The results show that the Play Lü session generated greater situational
interest and physical activity. 
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Introduction
The level of physical inactivity among adolescents remains particularly high, even 
though more than 100 interventional studies have been devoted to developing 
programs or strategies to promote physical activity among adolescents over the 
past decade (Messing et al., 2019). The urgency of promoting health-enhancing 
physical activity in adolescents is particularly underscored by findings from 1.6 
million adolescents in 146 countries (Guthold, Stevens, Riley & Bull, 2020). Among 
the strategies tested, the use of active video games (AVGs) is a promising avenue, 
primarily due to the fun and engaging characteristics of these games (Gao, Chen, 
Pasco & Pope, 2015).

While there is a wide variety of such games, studies have shown that those 
that offer a two-team competition have a greater positive psychological and 
physiological impact than games played alone (Moss et al., 2018). Indeed, inter-
team AVGs simultaneously harness two fundamental dimensions—competition and 
cooperation—to promote physical activity among adolescents. However, there are 
currently very few AVGs that allow for competition between two teams of players 
in the same session (Mackintosh et al., 2016). Most often, two teams compete 
in parallel sessions or one after the other, which does not allow for the interaction 
of a direct confrontation. In addition, while the health effects of team-based AVGs 
have been compared to those of solo AVGs, we do not currently have any research 
that has compared inter-team competitive AVGs with inter-team competitive 
games traditionally used in physical education and sports (PE) classes. It would be 
interesting to see whether such AVGs can provide higher motivation and physical 
activity than games frequently used in PE, such as tic-tac-toe (which also mobilize 
the dimensions of competition and cooperation at the same time).

From this point of view, the new interactive digital platform Play Lü appears to 
be an appealing option, since it is one of the few to offer a multiplayer mode with 
simultaneous competition between two or more teams. In Play Lü, students interact 
with AVGs via balls thrown against a wall. This device is also different from previous 
AVGs used in research (e.g. Nintendo Wii or Microsoft Xbox Kinect games) since it 
offers an interactive area that can accommodate up to eight players at the same time 
and a large projection surface for the games on a wall (6m x 3m), providing a greater 
sense of immersion.

The purpose of this study is to evaluate the effects of a Play Lü inter-team 
competitive AVG on adolescents’ motivation and physical activity, compared to an 
inter-team competitive game serving as a control condition (i.e. tic-tac-toe).

1 Tic-tac-toe, also known as “Xs and Os” consists of aligning three symbols within a nine-square frame (3X3). Lines may be made horizontally, 

vertically or diagonally. Each team attempts to make its own lineup and interferes with the opponents’ lineup.
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2 The three games used can be viewed at this address: https://play-lu.com/applications/.

Method
One hundred and twenty-eight adolescents (69 girls; age = 13.9 ± 1.2 years) from a 
secondary school in the Canton of Vaud participated in this study. The participants 
played two inter-team competitive sessions of 15 minutes each: one session with the 
Play Lü device and one tic-tac-toe control session. In each setting, they were placed 
in two teams of three players who competed for 15 minutes. During the Play Lü 
session, the two teams played three consecutive games: Dojo, Pila, and Scala. The 
Dojo game requires teens to move 15 meters back and forth from their team base to 
the projection wall, to display graphics indicating moves to be performed by all team 
members (e.g. burpees for 10 seconds). The Pila game consists of aiming at blocks 
of different shapes and colors, displayed on the wall, to form sets of three identical 
blocks and thus score as many points as possible. Finally, in the Scala game, players 
must make a small robot jump from platform to platform, by hitting it with a ball, 
in order to move it as high as possible. As for the control session, the adolescents 
played tic-tac- toe on a nine-square grid (3 x 3) where squares were “filled” by 
throwing a foam ball inside.

During the play sessions, the adolescents’ physical activity was tracked during the 
play sessions using accelerometers placed at waist level. Players also completed 
a questionnaire measuring three dimensions of their situational interest (Roure, 
2020) at the end of each 15-minute session: triggering situational interest (i.e. 
focusing students’ attention and perceiving that the situation is accessible to their 
skill level), maintenance of feeling-based situational interest (i.e. investment that 
generates positive feelings and a desire to learn more), and maintenance of value-
based situational interest (i.e. deep investment and perception that the content is 
interesting, important and useful).
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Results and discussion
The adolescents’ average scores for the three dimensions of situational interest as 
well as the percentage of time spent in moderate to vigorous physical activity were 
compared between the two sessions (tic-tac-toe and Play Lü). The results show 
higher scores in the Play Lü session, for moderate to vigorous physical activity 
(67.19% vs. 48.62%, p <.01), triggering situational interest (3.88 vs. 2.99, p <.01), 
feeling-based situational interest (3.67 vs. 2.59, p <.01), and value-based situational 
interest (3.62 vs. 2.18, p <.01), compared to the tic-tac-toe control session.
 
The use of the Play Lü device in an inter-team competition allows adolescents to 
spend an average of 67.19% of their time at a level of physical activity beneficial to 
their health, according to the recommendations of the World Health Organization 
(WHO). This moderate to vigorous physical activity time is relatively high compared 
to the average rate of 40.5% generally observed in PE lessons (Saugy, Drouet, Millet 
& Lentillon-Kaestner, 2020). Play Lü therefore appears to be a credible option for 
adolescent health development, particularly when used in a two-team setting. 
 
In addition to the benefits of physical activity for teenagers, this study confirms the 
potential impact of Play Lü on player motivation, through their situational interest. 
The Play Lü AVG session not only triggered higher situational interest compared 
to the tic-tac-toe session, but also sustained it over time so that students viewed 
Play Lü as interesting, important, and useful content for them. The high scores 
for situational interest of adolescents confirm the attractiveness of AVG for this 
population, which is demonstrated by physical engagement in the moment (Roure, 
Pasco, Benoît & Deldicque, 2020). It should be noted that the biggest difference 
between the Play Lü session and the tic-tac-toe session refers to maintaining a value-
based situational interest. This is an encouraging result because this dimension 
of situational interest is involved in the emergence of individual interest, the latter 
being a stable personality trait that explains why individuals are willing to re-engage 
with content over time (Roure, Lentillon-Kaestner & Pasco, 2021). In other words, 
repeated participation in inter-team competitive Play Lü sessions likely engenders a 
willingness on the part of adolescents to re-engage with the device repeatedly over 
time, which can only be beneficial in achieving international recommendations for 
physical activity for health.
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