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Abstract. Storytelling activity is an effective method to enhance children’s 
presentation ability, logical thinking and imagination in elementary education. 
In this paper, researchers observed elementary school children in the course of 
Performing Art and discovered the difficulty for them to operate the puppets. 
Hence, the purpose of this paper is to take advantages from both technology and 
storytelling activities to solve this kind of problems. A real-time chromakey 
technique system which is able to composites the actors and the scenes in real-
time is conducted for children to create plays intuitively as well as record their 
performance for sharing, therefore reduce the frustration and increase the 
motivation of children in creating stories. 

Keywords: storytelling, elementary education, performing system, collabo-
ration. 

1 Introduction 

Children express themselves with storytelling and learn to deal with the social issue 
through storytelling. Also, storytelling can improve children behavior such as 
presentation ability, linguistics skills, logical thinking, communication skills, and 
imagination [1-4]. Hence, the method of storytelling becomes an efficient educational 
tool, and being widely applied in the elementary education [5]. 

Drama is a popular topic in the field of performing art while storytelling activities 
are mainly being taught in the course of performing art in Taiwan. Storytelling in 
drama is the combination of conversation, narrative, and dramatic discourse which are 
intentional planned [6]. It is benefit to children by producing a play. However, parents 
believe that general subjects such as Mathematics, Chinese and Science courses are 
much more valuable than the performing art course, and it also costs a lot of time to 
complete a play for the performing art course. Therefore, parents usually request 
school to reduce the activities in performing art course. As the result, children might 
lose the opportunities to develop multiple capabilities in conversation, narrative, and 
dramatic discourse. In order to increase the learning efficiency of performing art 
course, researchers expect to develop a system that can support the storytelling 
activities in performing art course. 

Anderson [7] indicated that experts in drama education discuss about the possible 
effect in collaboration preforming with technology. As for experts in interaction 
design have implemented digital storytelling systems for children while drama 
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educators seldom use those design in formal course. Also, Di Blas [8] indicated that 
there are few cases had successfully implemented the digital storytelling systems in 
the field of schools. The technologies for supporting cooperative storytelling did not 
approach the practical level in school environment. Most of tools and systems that 
support to the collaboration in story creation [9, 10] are applied in experimental or 
informal learning settings. In Taiwan, digital tools such as e-books or interactive 
textbooks are used in the general subjects in order to increase the efficiency and 
encourage the interest in learning.  

However, there are few technologies which could benefit to storytelling activities 
in performing art course. Therefore, this study expects to design a system which 
supports performing art course with interactive technology. The design will be based 
on the observation in the formal learning settings, and encourages the children’s 
performing motivation. 

2 Related Work 

Research about storytelling is very popular in the field of education and interaction 
design. Variety of tools or interaction environment such as KidPad [11], JabberStamp 
[12], and StoryRooms [13] have been developed.  

Danae and Victor [14] designed “Magic Carpet”, a classroom collaboration system 
which uses the tangible interfaces for storytelling for 5-7 year-old children. Children 
are able to deploy the brainstorming activity with traditional tools such as pen, paper 
and puppets, each group will learn to work together to create a story. The evaluation 
of Magic Carpet was held in classroom environment, finding the best way of 
interaction with an intensive iterative design process. 

In the “Picture this!” [15] tool, children can play games and making video at the 
same time. Children play the dolls naturally and intuitively, and operate different 
record functions through gesture. The children’s play will be feed on a screen in real-
time. The video process benefits children in practicing social interrelationships and 
visual perspective taking.  

Providing a real-time feedback to user will benefit to story and video creation [13, 
16]. Children are more familiar with the effect they performed in the system, and 
make the story perfect. However, those systems are not applied in the formal 
education environments, nor are planned to focus on the learning purpose of school. 
It’s difficult to reach the aim that technologies support education. Due to the specific 
devices such as handheld projector, mobile PC and sensors are expensive, and the 
environment will be limited to achieve the high technology systems, so storytelling 
activities become not easy to implement. 

Therefore, low-cost solution is used in this study for children creating their own 
story. Real-time chromakey technology is applied, and it only needs a camera and a 
computer to construct the system. This system is not only limited with specific 
hardware, but also combined with the existing classroom environment and integrated 
within the regular curricular activities at school. Improve the willing of teachers to 
use this system. 
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3 Method 

3.1 Contextual Inquiry 

In this study, “Contextual Inquiry” [17] is used to develop the system. In this method, 
field interviews are conducted with users in their workplaces while they work, 
observing and inquiring into the structure of the users’ own work practice. Work 
models capture the real practice and daily activities of the people [18]. Contextual 
Inquiry design is based on user’s context such as physical space, the work, task, 
sequence, the behavior or intentions, tools used, other people, and how they 
collaborate together and so on. 

The first step of Contextual Inquiry is “identification of needs” (Fig.1a) which is to 
learn about what is the problem user dealing with. Researchers can find out the 
identification of needs with interview and observation in the field. The design 
guidelines and principles can be analyzed by the data collected from previous steps. 
According to the guideline, the prototype will be designed and evaluated to approach 
the needs. Finally, the ultimate design will come out and be implemented and 
deployed to a production. 

 

                                  (a)                         (b) 

Fig. 1. (a) Redraw of Research Process of Contextual Inquiry. (b) The research process of this 
study. 

In this study, researchers observed the performing art course in elementary school 
per hour a week during 14 weeks, and the observation was recorded by camera. The 
process of the research is modified to be appropriate for the performing art course 
(Fig.1b). The problems children face to in performing art course would be found by 
observation in the pilot study, and then the researchers would found solutions to the 
problems. The design would base on the knowledge gathered in the pilot study, and 
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be completed and tested by the children, so that flaw in the design would be found 
and improved. 

3.2 Pilot Study 

In the pilot study, researchers expect to explore the design guideline of the system. At 
the beginning of the semester, the teacher would introduce the purpose and topic of 
the performing art course. Children were grouped into five teams, and there were 5-6 
children in each team. The first task is to complete the scrip of play, shown as Fig.2. 
The script template teacher provided includes: abstract of the story, the design of all 
characters and played by which children. The background music also need to be 
considered in the script. After the script was finished, children started to make the 
tangible puppets and scenes. When all of the props were done, children were going to 
the rehearsal step with the script. At the final of the semester, children brought out the 
formal performance in school. 

 

Fig. 2. Script of play made by children 

Fig. 3a shows the work model of the formal performance, and the performing area 
is in the front of the classroom. The performers were usually four children, but there 
were still need one more child to change scenes, and the other one to control the 
background music. If soundtrack controllers also have to perform as performers, they 
should go back and forth between the stage and CD player. For the scenery 
controllers, they stood behind the stage to change scenes, but sometimes they also 
need to move in front of the stage to check the progress of story at any time. The 
audiences’ seats faced to the stage. The teacher stood behind the classroom to control 
the camera and record video. Because children may occur some unexpected events 
such as the scene stuck in stage that may interrupt the play, the teacher has to remind 
them through her body language to avoid those problems. 

During the observation, the problems were identified as following: 1) The story 
was chosen from a storybook children adored. However, transferring the storybook 
into drama script is difficult for them. Usually, storybook was a third-person narrative 
written, but a script is composed with conversations. As the result, some of the groups 
were over relay on that book, it caused that in the scripts they wrote were full of the 
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aside, not the conversation between the performers. The teacher needed to spend a lot 
of time teaching children how to transfer into the conversation style. 2) For drawing 
the scene, it need to takes a lot of time and effort to finish because the paper size is as 
big as 54cm * 39cm in each scene. 3) Due to the stage is too small, children’s bodies 
will block some part of puppets and they cannot manipulate smoothly during the 
performance. In additions, it is hard to change the scenes by the children (Fig. 3b) 4) 
During the performance, the teacher stood behind the audience to remind the children 
with her body language in order to adjust the play, but children always miss it because 
they have too many work to do in the play. 5) The scenery and soundtrack controllers 
sometimes needed to be a performer at the same time, that result they forget to change 
the role between the performer and scenery or soundtrack controller. Therefore the 
performance would be interrupted and be replayed.  

 

                                (a)                                 (b) 

Fig. 3. (a) Work model for original performing art course. (b) The performing states in class. 

3.3 Design and Implementation 

According the problems discussed in the observation, we propose a design solution 
with the real-time chromakey [19] story performing system, so that children can see. 
their own performance in play. 

The design guideline principles are indicated as following: 1) For reducing the 
waste time in making props and changing scene, the chromakey technology will be 
used in the system. With this technology, the scene drawn in the small size can be 
scanned into computer and enlarged through the projector. Also, the scenes can be 
changed easily through computer. 2) Due to the stage made by paper box is too small, 
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the green screen performance area will be used to provide an open space that the 
performers can perform smoothly. 3) The real-time composite effect can provide the 
performers to perform and see their video synchronously. 4) Because it is difficult for 
children to transfer the storybook into drama script, the “story elements matrix” [20] 
developed by this research group will be used to guide the children to create their 
story step by step. 

In the story performing system, the green screen stage was set up to replace the 
paper box stage used in performing art course. The camera of computer was used to 
capture and record children’s performance. The video which is capture by camera 
with mirror effect conducted by Photo Booth [21] was used to execute the scene 
composite effect. The distance between the camera and green screen is approximately 
50 cm that the camera can capture the whole performance area (Fig 4). 

 

Fig. 4. Deploy of the performing system 

4 Testing and Modification 

Before the performing process, researchers requested the teacher of elementary school 
to choose a group of children to participate a performance with the real-time 
chromakey technique system. Children prepared the props and sceneries that they 
made in the performing art course before this activity. Researchers help them to scan 
those scenes into digital data, which was inputted to computer and prepare to 
composite. Researchers set up the devices include green screen and computers, and 
explained the whole performing process include chromakey composite and screen 
recording. Children only have to concentrate on performing their story in front of the 
green screen. Before recording video, children tried to familiar the environment and 
the relative position of green screen and computer screen. During the performing 
process, the video captured by the camera was shown on the screen for children to see 
their performance synchronously. In the test, the size of green screen was determined 
according to the size of the performing art course: 54 cm * 39 cm. Children can see 
their puppets and scenes merging on the computer screen in real-time. The prototype 
is shown in Fig 5.  
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Fig. 5. The prototype of performing system 

The researchers observed that the multi-light source in the environment cause 
shadow on the green screen, which affected the quality of chromakey. The white 
balance function of camera made the green screen difficult to be identified. Also, the 
green screen was too small so that the camera had to very close to the performing 
area. Therefore, the system was modified to solve those problems. 

In the modification version, green screen was enlarged to 109 cm * 78 cm. The 
distant between performing area and green screen became longer so that shadow 
interference can be avoided. In the hardware aspect, an external camera was set on the 
tripod. The real-time video was projecting on the big screen in the front of the 
classroom (Fig. 6). Children can inspect their action more clearly. 

  

Fig. 6. The modification version of performing system 

The researchers observed that children adjust their position through observing their 
video projected on the big screen in real-time. The teacher can also guide characters' 
correct position in front of the big screen. Those benefits cannot be applied in the 
traditional course. 

5 Discussion and Conclusion 

The performing system in this study solved problems in the traditional performing art 
course. In the original class, children hold the puppets into the stage made by a paper 
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box that caused them difficult to move, or block each other (Fig. 3b). Instead of using 
the scene and the space of paper box, the green screen provided larger performance 
space for children. The scenes were changing by children but might be stuck in the 
box. Also, children standing behind the box could not find the correct scene 
immediately. In the performing system, the scenes are changed in digital way, and it 
can reduce the waste of time to pull out the stuck scene during the changing process.  

The work model and deploy were modified as shown in Fig. 7. The performing 
stage was move to the behind of classroom for merging the system into the original 
classroom orientation. The performing video was projected on the screen in the front 
of classroom. Children played the story in digital way and the video was real-time 
composited with the chromakey program. The computer can be a workstation that 
execute scenery and soundtrack change. Therefore, children can saw their play 
projected on the big screen in front of them immediately. Children can see the teacher 
guiding near by the big screen. The distance between stage and workstation was 
decreased, and only one person is needed to control scene and soundtrack. Therefore, 
actors don’t have to go back and forth between stage and workstation, also can saw 
the progress of story that may reduce the error during the acting. Audiences can view 
both the live performance and the composited video at the same time. 

  
Fig. 7. Work model for performing system 

In this research, we used the Contextual Inquiry method to discover some problems 
of performing art course in elementary school that can be solved by technical support. 
Through twice examinations, researchers noticed the change of children’s performing 
behavior. Children play the puppets in front of the green screen was smoother than in 
the original performing art course because they can see their performance intuitively 
and change the scenes easier. With the real-time chromakey technology, children can 
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make scenes and props in a smaller size. The props can be enlarged through the 
digital projecting. Besides the classroom environment, this system can also be used in 
the larger space, such as performance hall. Enlarging the size of green screen to apply 
in the drama or body training course can provide benefits in children’s physical and 
mental development. 
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