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Abstract. The purpose of this study is to investigate the effects of free interactive
games invention program on jumping performance. This study design interactive
games using motion capture technology that enable participant to interact using
body motion in augmented environment. Scratch 2.0, using an augmented-reality
function via webcam, creates real world and virtual reality merge at the same
screen. Scratch-based motion capture system which uses physical activities as the
input stimulate. This study uses a webcam integration that tracks movements and
allows participants to interact physically with the project, to enhance the moti‐
vation of children in elementary. Participants are 7 children in elementary school;
the independent variable was some interactive games arranged by the authors, the
dependent variable was the immediate effect by the intervention program on
jumping performance. The experimental location was in a classroom of elemen‐
tary school. The results show the Scratch-base free support system could be
allowed the participants some clues, so they could have the motivation to do
physical activities by themselves. The participants have a significant achievement
via free Scratch-base augmented reality instead of traditional activities.

Keywords: Physical activity · Scratch 2.0 · Augmented-reality · Webcam ·
Motion capture

1 Introduction

Real-time interactive game is more popular [1], thus, allowing for the use of technology
for physical activities [2]. Augmented reality (AR), as an interactive technology, has
increasingly attracted public interest during the last few years [3, 4]. AR technology
means the merging of virtual objects with real objects, resulting in augmented reality
environments [5]. The output could be display such as sound or graphics [6]. Hardware
components for augmented reality are: processor, display, sensors and input devices,
in this study, computing devices used tablet computers with web-camera. Various
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technologies are used in AR rendering just as optical projection systems, monitors,
portable devices, in this study, we used the same tablet computers. In augmented reality
environments both virtual and real world could co-exist at the same time, the augmented
reality applications are applied in many different fields [7], such as in education [8],
textiles [9], surgical interventions [10], games [11], home-training system, online
teaching [12], and learning disabilities [13].

Interactive games such as the Microsoft Xbox, Nintendo Wii or Sony PlayStation
are not only for the play function, but have also been used in physical activities [14].
But Xbox, Nintendo Wii or Sony PlayStationare business product, there are not enough
resource to arrange these interactive game tools in classroom. Recently, many open
source could be applied, with their share their program, the users could design
customers’ interface, Recently, many open source or free platform have become avail‐
able, which share their ideas and technology, so users can via this support to create their
specific interfaces. This study via Scratch 2.0, which is a visual programming environ‐
ment designed at the MIT Media Lab [15, 16]. Scratch Web site (http://
scratch.mit.edu) support a free online interactive community, with people sharing,
discussing their pro-grams, It also support offline system, designers could be designing,
creating, and remixing one another’s projects [17]. It’s a collaboratively written system
for free that provides information about the Scratch programming language and its
website, and it continues to support designers use their open source of information. Via
the free platform, designers could build, share, and participant their projects together.

The advantage of this study is that is it used laptop, via scratch 2.0 platform, the
content easy to redesign or remix, thus for children to execute their activities.

2 Materials and Methods

2.1 Participants

There were 7 participants in this study, all of the children from resource classes in
elementary school. This method allows the participants from resource class or study in
normal class but need resource class extra support, with different disabilities from
resource class, 5 boys and 2 girls. This study designed individual physical activities for
the different needs of the participants to enhance their body motion motivation; we used
“jump” physical activities.

2.2 Apparatus, Material and Setting

The author and co-authors are 8 teachers from university, elementary schools, junior
high school and senior high school and graduate student; they all work in the field of
special education, assistive technology and industrial design. We design the interactive
program via Scratch 2.0 platform, then install the offline system, when the experimental
process, we used the offline system to make sure in a stable environment.

They design the interactive teaching materials. The original design was a video pop
balloon game, from an original program by Christine Garrity. With the Scratch 2.0
support webcam function, she designed an augmented reality interactive game.

150 C.-Y. Lin et al.

http://scratch.mit.edu
http://scratch.mit.edu


Through webcam, user could see himself/herself and the balloons on the screen at the
same time. When the balloon show on the screen, the user could use his/her hand (or
any part of their body) to touch the balloon, just as Xbox-Based around a webcam-
style, it enables users to control and interact with gestures instead of game controller.
In this study, all the children know when they jump up to the red line; he/she could
get the real time feedback including audio and visual feedback. The concept of the
study is shown in Fig. 1. In the study, we focus not only on the result, but also consider
the promotion in the future, from the experience, the hardware only used laptop, the
less equipment and easy setup could attract teachers and parents want to participant
the relative activities.

Fig. 1. The concept of this study

We used the webcam to detect the body movement on the screen. The goals for each
participant were adjusted for each of their different disabilities.

2.3 General Procedure

This study focused on how the interactive audio and visual feedback can enhance the
motivation of physical activities to assist children with disabilities. The laptop was
arranged in front of the participants, when the participants jump up and touch the virtual
red line; the participants received the visual and audio feedback dynamic pictures and
sounds as feedback. Figure 2 shows the experimental setup.

The experimental process used Scratch 2.0 platform from the Media Laboratory at
MIT, which allows for the development of collaborate and remix [18].
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Fig. 2. The experimental process

The experimental process use laptop and internal webcam to detect jump movement
and feedback effect. When the participant jumps; the webcam detects the movement
when the participant jumps up into the sensor area. Because our participants were chil‐
dren from resource class, their response maybe not as quick as normal, and consider
their ability, so the operating processing time was set to 30 s.

3 Results

3.1 Data Analysis

Because the participants were children with different disabilities from resource class, so
this study focus on achievement instead of challenge, via Scratch 2.0, they have an
opportunities to receive audio and visual feedback.

The record was just as from the analysis; we record the pre-test and experimental
test. In the analysis, the study used t-test; this and all sub-sequent tests are two tailed.

From interactive physical activities, participants finish the jump up process. There
are significant progress that used Scratch 2.0, p = .002776 < .05; So, Scratch 2.0 with
webcam shows via augmented reality significant better than traditional physical training.

In the test trials of data analysis of physical activity, the participants have a significant
achievement via free Scratch platform instead of only via traditional training.

4 Discussion

In this study, the concept via laptop and Scratch 2.0 to make a flexible free interactive
game program.

The results indicated a significant result on the jump up physical activity. This study
used Augmented reality (AR) could used in physical activity for children with special
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needs, this relative activities not only execute in elementary, we also promote the free
platform in junior high school and senior high school.

Because this study applied free platform, its concept belongs to free, share, cooperate
environment, teachers could be use the relative materials as reinforce. After the exper‐
imental process, we also supply related augmented reality games for them play together,
just as Fig. 3. It also used the same concept and modified the original game, children
tried their best to touch the balloons and enjoy get the visual and audio feedback.

Fig. 3. The modified concept for a group

While the Xbox, Wii, or Kinect may be suitable for normal people, but in resource
classroom, they maybe not have the abundant resource to arrange this kind equipment,
from Scratch 2.0, this problem could be getting a good resolve. In this study, we used
open source and free platform to do the experiment; this is an example to promote inter‐
active physical activity in class. We also share our experience with special education
teachers in different conferences, also got positive feedback, Fig. 3 shows the process.
Because the free platform interface easy to use, and the platform focus on share and
rebuilt, so they can search our team and used our remix projects, so it support the inter‐
active game design a special field for children with disabilities.

We also used the same concept, but just a little modify for young children in kinder‐
garten and adolescents in senior high school. Fortunately, Scratch 2.0 added webcam
detect motion function, that integration that can track body movements when apply on
physical activities.

In kindergarten, we setup an external webcam against the wall in a kindergarten,
through the projector, big pictures show on the screen and accompany with relative
sounds, we took a stick pretend to hit the screen, then in the specific area, the webcam
will detect body motion and give the real-time feedback - show another picture. Because

Integrating Motion-Capture Augmented Reality Technology 153



they are too young and not the relative experience about AR, they are interested in touch
real objects and receive feedback, via this method, they also enjoy the AR effect and
Fig. 4 shows the interactive activity in kindergarten.

Fig. 4. The modified concept in kindergarten

Fig. 5. The modified concept in senior high school

In senior high school, we arrange step test to train adolescents’ fitness level. The
procedure of step test is step up with one foot and then the other. Step down with one
foot followed by the other foot; we setup an external webcam beside the bench to detect
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the body movement to create an interactive feedback. So, in this case, through the laptop,
the participant can receive audio and visual feedback when they do the step test, as show
in Fig. 5.
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