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ABSTRACT
This study aims to provide suggestions for software education in an afterschool program, deriving from the
analysis of student experiences of working on Scratch team projects. This study reports on the implementation of
the 12 week afterschool software education program in an elementary school, where students worked in pairs to
learn Scratch programming from ideation to design and presentation. For an in—depth study of student-generated
artifacts, we selected three groups’ Scratch projects and conducted artifact-based interviews to unpack student
experiences working on Scratch projects as a group. Adopting the computational thinking framework as an over-
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arching analytical lens, we focused on examining student experiences from three dimensions of computational

thinking (CT), namely, CT concepts, CT practices, and CT perspectives. The present study provides both theo-

retical and practical implications. Firstly, we demonstrate the feasibility of applying the CT framework for as-

sessing student-generated artifacts in design-oriented software education. We also believe that this study pro—

vides important suggestions to future software education programs adopting CT as an overarching design and

assessment framework.
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<Table 1> Software Education Program

Wk Topic Activities

¢ Self Introduction

What is programming? R .
1 at 1s prog ne ¢ Understanding Programming

Having Fishes in a  * Understanding Scratch

Computer * Moving Sprites
P ing Animati
3 How are you? rogramming Animation
* Conversation
4 Creating a » Understanding Input/Output
Drawing Pad ¢ Understanding Iterations

Play the Rock-paper—
5 scissors Game with a
Computer

¢ Understanding using Operators
e Understanding Selective Controls

e Compose Various Commands
6 Can I Create Games? e Understanding Programming Design

Methods
7 Design Team ¢ Plan Creative Projects
Projects e Write a Project Plan
3 Collaborate with * Work on the Project Collaboratively
a Peer e Set a role in the Project
9 Project Implementation ¢ Integrate and Complete the Project
10 Presenta‘Fion e Plan a Presentation of the Project
Preparation * Rehearse the Presentation
11 Presentation * Deliver a Presentation
. * Reflect on the Project
12 Reflection * Write a Reflection
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<Table 2> Students’ Team Projects
Team Project
Name: ‘Scary
Hedgehog’

Hedgehog  The thorns of the

hedgehog burst
balloons. (2 Girls)

BLACK- The sweet potato char-

scratch

Name: ‘Sweet Potato
Fighters’

acter fights against
other characters and
gains scores. (2 Boys)

Blue

Name: ‘Cookie Run’
The cookie-shape
character runs and
gains scores by getting
treasure. (2 Boys)
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<Table 3> Interview Protocols S5 4 5 otk SEL ~xg ZRaYEE )
Dimension Interview Questions S A AU 22O E AYE WwE ASE B
or go you Endersta}rlld eac}}ll concept .of CT; s I A71E L ARl BojA oAy, FE T2
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. 7 A Ao 5 AEA Er] 2 o 21 5Le] o &k
Concepts  Can you show an example of the concept in P Ha e s A | o Are] 99
your project? S #d T2 AT
Did you experience that you created your
Dl”O]eCtS. a little bit, then trying it out, and then (3) CT 74
developing further? =
Did you experience that you found a bug and
C’l.“ fi)I(ed it as yog develop your project? : CT /Mol ola] AEE <olr7] 9a) oA Amg
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: : : 5
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