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The Spiral-Tuck Model: Promoting Creative Thinking
with a Sharing and Reflecting System in Creating Activity
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Abstract: Recently, classes and workshops using GUI-programming-environment have been being introduced in ele-
mentary education. As a model for promoting creative thinking, a process consistmggihe Create,Play, Share

and Reflectis proposed. However, it is flicult to perform processes such &areand Reflectwhich are essential

in the model. In this paper, we propose a model on which children per8rateand Reflectin creative activity,

and describe the development of a system to support achieving the model in workshops. To consider developing the
system, we need to clarify what kind &hareand Reflectchildren perform will produce good et on study. To

satisfy this need, we developed a system to share with other children drawn pictures or constructed scripts, and made
an experiment to clarify what kind d&®eflecioccurred using this system.

Keywords: GUI-programming-environment, sharing works, promoting creative thinking

kind of ShareandReflectchildren perform will produce good ef-

1. INTRODUCTION fect on study. To satisfy this need, we developed a system to
In 2002, the Japanese government course guideline wasshare with other children drawn pictures or constructed scripts,

changed, and there are some significant modifications such asnd made an experiment to clarify what kindRéflectoccurred

the elimination of learning contents or the operation of five- using this system.

day school week. In addition, a new subject called "period  The rest of the paper is organized as follows. Section 2 presents

for integrated study” was established. According to the teach- the workshops using GUI-programming-environment and prob-

ing guidelines for elementary schools[1], a purpose of this lems of promoting children’s creative thinking. Section 3 intro-

course is to promote "reproductive thinking” and "creative think- duces a model on which children perfoigihareand Reflectin

ing”. Recently, classes and workshops using GUI-programming- creative activity. Section 4 describes the experiment and makes

environment such as Squeak Etoys and Scratch have been besome discussion. Finally, Section 5 concludes the paper.

ing held in elementary education[2]. The goal of these classes2 GUI-PROGRAMMING-ENVIRONMENT
and workshops is promoting children’s creative thinking and log- AND PROMOTING CREATIVE THINK-

ical thinking. A process model for promoting creative thinking
is proposed in the learning using this environment by Mitchel ING
Resnick[3]. This model claims that children’s creative thinking 2.1 A Learning using GUI-Programming-Environment
is promoted by children’s repetitive five step processes, namely  The purposes of the period for integrated study are to promote
Imaging Create,Play, ShareandReflect. "reproductive thinking” and “creative thinking”. Reproductive
The workshop in this research assumes that children do cre-thinking is a skill to solve problems using knowledge which has
ative activity receiving the support by facilitators and support- been acquired by studying definitions and theorems in mathemat-
ers, and give a presentation to other participants to introduce theirics or science. On the other hand, creative thinking is a skill to
works. These workshops have some problems that there are fevsplve problems by finding issues, studying, thinking, and judg-
opportunities oShareor Reflect, and it is diicult to apply expe-  ing[4][5]. In current elementally education, reproductive thinking
riences gained through these processes to the future creative ags promoted in the classes such as mathematics or science, while
tivity. In consequence, it is dicult to apply the model proposed  creative thinking is promoted in the classes such as drawing and
by Mitchel Resnick to the workshop. In this paper, we propose manual arts.
a model, calledhe spiral-tuck modelon which children perform Moreover, GU|_programming_environment such as Squeak
Shareand Reflectin creative activity, and describe the develop- Etoys and Scratch is gaining attention as a tool to promote a
ment of a system to support achieving the model in a workshop. skill in which these two thinking skills are integrated. In Squeak
To consider developing the system, we need to clarify what Etoys, children can create their own programming project by as-
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ing and repeating. Children give a motion to self-drawn sketches3. SUPPORTING SHAREAND REFLECTIN

by makingscriptswith these tiles in the drag-and-drop manner. CREATIVE ACTIVITY
This feature of GUI programming is now promoting the employ- .
.1 The Spiral-Tuck Model

ment to the elementary education fields because even chlldren3 ) i )
Applying Mitchel's model to the workshop using GUI-
who are not familiar with computer programming and keyboard . ) ;
programming-environment has some problems that children can-
not reflect feedbacks to the work in creative activity, because the

typing become to be able to construct programs easily. Children
can do creative activities through trial-and-error, because changes

workshop is divided into the creative activity and processes such
asShareor Reflecias described in 2.3. To solve this problem, we

are reflected quickly and visually when children make changes to

a script. Therefore these tools can be a suitable environment to ] ] :
propose a model on which children perfoBhareandReflecin
creative activity as shown in Figure 1. The creative activity in the

promote children’s creative thinking[6].

current workshop consists of repeatingagine CreateandPlay
in spiral. ShareandReflectare performed after this creative activ-
ity. The spiral-tuck modédk a model that these processes which
are performed after creative activity areckedinto the creative
activity.
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2.2 A Model for Promoting Creative Thinking

The model for promoting creative thinking is proposed in
the learning using GUI-programming-environment by Mitchel
Resnick. This model claims that children’s creative thinking
is promoted by children’s repetitive five step processes, namely
Imagine Create,Play, ShareandReflect.

Mitchel introduces Scratch[7] which is an application to
achieve these processes. Scratch hasliaee button when a
user clicks this button, the works created by the user are uploaded
to the Scratch site. People throughout the world can see the up-
loaded works and give feedbacks to users who created the work
by writing comments. Children can perform processes such as
ShareandReflectusing this function of Scratch, and reflect feed-
backs to the future creative activity.
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2.3 Problems in Workshops using GUI-Programming-
Environment

Mitchel's model described in 2.2 is suitable for promoting chil-
dren’s creative thinking. However, there are some problems when
the model is applied to the workshop in practice. There are
few opportunities of sharing works in the workshop using GUI-  |fthis model is applied to the workshop, children can gain feed-
programming-environment. First, children need to walk to other backs with participants of the workshop while doing creative ac-
children’s PC during creative activity to watch other children’s tivity, they can share and perform mutual evaluation on created
works. There is a presentation session which is held at the endworks, and they can reflect new ideas and feedbacks in the work
of workshop, but it is little time for children to watch other chil-  which they are creating.
dren’s works. Moreover on the presentation, children are given
the role as a presenter and audience. Therefore, there are fev8.2 Shareand Reflectn the Creative Activity
opportunities of exchanging opinions with other children. Chil-  To consider applyinghe spiral-tuck modeto the workshop
dren also need to finish creating one work on each workshop un-using GUI-programming-environment, we need to clarify what
like a class where children finish creating one work through some kind of ShareandReflecichildren perform will produce good ef-
classes. Children may not be able to even reflect feedbacks tdfect about promoting their creative thinking.
the future creative activity, if children have gained feedbacks by ~ On the workshop using GUI-programming-environment, the

Fig. 1 The spiral-tuck model

sharing works with other children after creative activity.

If children use the sharing function of Scratch, they can do ac-
tivity such asShareand Reflect However, about 2.7 million of
works have been uploaded so far. In this situation, it fBadilt
to find works which are created by participants of the workshop.
Moreover, it is dfficult for children to use the comment function

following elements can be raised as what to be shared by chil-
dren.

e an entire screen of the running application

e a sketch drawn by children

e ascript constructed by children

Moreover, there are some ways of sharing them as follows.

of Scratch, because this function needs keyboard typing. In ad- e to display them a pop-up on children’s monitor

dition, the workshop is an environment where children can talk
with other children. Returning feedbacks by the comment func-
tion is not enough to be utilized in this workshop, because it leads
to the reduction of the conversation.
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e to display them on small terminals such as iPod touch

e to project them on the screen at the front of the classroom
Therefore, there are two aspects, "an element which should be
shared” and "a way of sharing elements”, on the workshop using
GUI-programming-environment. In this paper, we need to clarify
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that what and how to share will produce godteets on promot- the first time on this workshop. Children created the work using
ing their creative thinking. Squeak Etoys following a topic "Let’s create racing game.” This
It is not clear that what kind oReflecthappens among chil-  workshop proceeded as a schedule shown in Table 1. Children
dren when children perfori8hare, because there have been few used the sharing system during time periods from 3 to 5 shown in
opportunities for children to perform it in creative activity in the Table 1.
workshop. If a conversation occurs naturally, we should provide  This time we tell children how to share works, and children
them with a trigger which increases the activity. On the other shared their works freely. The sharing system counted the number
hands, if a conversation is not occurred, we should provide themof sharing works and the number of referring works. We regarded

with a trigger which assists conversation. clicking the "share bottom” as the number of sharing works, and
placing the mouse on the pop-up window over more than three
3.3 Development of a Verification System seconds as the number of referring works. We observed the chil-

We developed a system which enables children to share adren’s reaction when the works were shared.
drawn sketch and a constructed script because we should clarify
relevantShareandRefleciin creative activity as described in 3.2.
. . . time content
In_ this system,IV\_/hen children want to share ske_tches or script ScTmioducion T
with other participants of the workshop, they click the "share | ©13:00114:00 | Explanation obasic direction for Squeak Etoys

button”. Then, sketches and scripts are displayed in other par-_@14:00014:10 : Break :
®14:107 15:00 | Explanation of adanced directio& Programming

Table 1 Time schedule of the workshop

ticipant's terminals in a pop-up window. The pop-up window [~@15:00715:10 Break
disappears gradually over a certain period of time. The sharing| ®15:10716:20 Free work
©®16:207 16:40 Presentation

system has a function which keeps the pop-up showing for chil-
dren who want to watch sketches and scripts more.

An image of the running system is shown in Figure 2. In this
implementation, the "share button” is placed on the application 4.2 Obsenation Result
of Squeak Etoys. The selected sketch or script is uploaded to The number of sharing works was 44, and the number of re-
the server, when this button is clicked. A folder on the server is ferring works was 29. Only sketches were shared, but scripts
mounted on every PC which is used in the workshop. When a newwere not. We observed how long children referred to other chil-
file is created in this folder, the file watcher notifies it to the pop- dren’s works, and most of children were found to refer to them
up displaying system. The pop-up displaying system is running asduring three to five seconds. One of the children watched one of
a background program, and it shows sketches and scripts whenthe works for 44 seconds. By observing children’s reaction when
ever itis notified. Transparency of the pop-up increases graduallythey performShare, the following conversations were found.
over three seconds, and finally the pop-up gets transparent. The e "Look!! It is my sketch!!” (Appeal)
system has a function to reduce the transparency of the pop-up e "What did you think when you drew?” (Question)
by mouse over, and keeps showing sketches and scripts. Children e ”Nice!!” (Evaluation)
can watch sketches and scripts as long as placing the mouse overe "How about using more colors?” (Advice)
the pop-up if they want to watch them more. However, conversations occurred only between children sitting

next to each other. Moreover, conversations only occurred when
: = VT v o] children who have uploaded the work spoke to a child sitting next.
Children click this button
when they want to share works o
2@ 8

4.3 Discussions
Children used the sharing system for 2 hours in this workshop.
It was more than we expected that the average number of sharing
works was 4 times in such a short time. A scene where children
enjoyed that own work was displayed on other children’s termi-
nals was also observed. Therefore, the way of sharing works us-
ing the pop-up is found that it has a certaifieet on children’s
sharing activity. If conversations occurred among children, they
Fig. 2 Sharingthe work by pop-up are effective on children’s creative activity. For example, children
evaluated works each other, asked what other children thought
when they drew, and returned advices and comments. However,
4. EXPERIMENT the way of sharing works using the pop-up is not enough to sup-
4.1 Setup of the Experiment port Reflectbecause conversations did not occur without chil-
The system which is described in 3.3 was applied to a work- dren’s appeal when children upload the work, and conversations
shop using Squeak Etoys which was held on July 8, 2012. Elevenwith children sitting apart did not occur. The sharing system used
children participated in this workshop, and their grade is sec- in this workshop did not show who shares the work. If children
ond to fourth. Ten out of eleven children used Squeak Etoys for want to ask and evaluate uploaded works, they had no idea on

Other children’s work
NN e is shared by pop-up
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whom they should perforiReflecto. For this reason, there is few
chance to perfornkeflectwith children. If the system can show
who uploads works, there are risks that children are ashamed and
do not share. Therefore, it is necessary to consider if the system
should show who has uploaded works or not, with continuing fu-
ture experiments.

We observed a scene where children stop creative activity
with the pop-up appearing suddenly when they operated a mouse
pointer in the area where the pop-up is shown. On the other hand,
children continue to do creative activity when they do creative ac-
tivity out of the space where the pop-up is shown. It is thought
that this problem can be solved by providing an area for sharing
activity separately from creative activity.

5. CONCLUSION

In this paper, we proposete spiral-tuck modelhich enable
children to performShareand Reflectin creative activity. To
consider applying thapiral-tuck modelto the workshop using
GUI-programming-environment, we developed a system to share
with other children sketches or scripts, and make an experiment
to clarify what kind ofReflectoccurred using this system. As
a result, there are effective conversations such as appeals, ques-
tions, evaluations and advice occurred among children by sharing
works. However, these conversations did not occur without chil-
dren’s appeal when children upload the work.
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