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ABSTRACT

The goal of this study is to suggest evaluation tools to assess computational thinking(CT) skills in primary
robot-based programs. In addition, the researcher has expanded its evaluation approaches to include interpersonal
competencies from the socio—cultural perspectives, not just focusing on intrapersonal competencies. In order to
pursue the research goal, one-semester robots programs for the fifth graders were designed, and evaluation tools
including a learners’ CT competencies survey and a learning process monitoring rubric were developed. The re—
sults of this study are meaningful because it has expanded the evaluation approaches to connect to the concepts
of CT and to include interpersonal aspects from the socio—cultural perspectives.
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<Table 1> CT Competencies Survey <Table 2> Learning Process Monitoring Rubrics
Dimension Construct Items Category  Construct Items
Sequence I can program for a robot to move Worked purposefully toward the
~ed in the order I created. goal of the activity.
Loobs I can program for a robot to do the Translated his or her ideas into code
P same movement repeatedly. for the robot to act out.
. I can program for a robot to do two Arranged blocks or icons in a syn—
Parallelis . . . Competence .
arafielism different things at the same time. D tactically correct sequences to make
. I can make a robot move by press— a functional program.
Computational Events . : : p
Concepts ing a button. Recognized incorrect actions or or—
I can program for a robot to either der in a program by watching the
Conditional stop or go back when the con- robot run the program.
ditions are met. Intra_ Fixed the problem when robots took
Overators I can program for a robot to move ersonal incorrect actions.
p by making simple formulas. P Persevered to solve problems when
Variables I can program for a robot to move Confidence faced a difficulty.
/Lists by using sensors. Robot maintained its core integrity
Incremental/ I can try making robots move as while being handled and while it
Iterative I wanted and improve it gradually. runs programs.
Testing/ 1 can detect if robots move in a Recognized his or her own roles in
. Debugging wrong way and can fix the problem. achieving a common goal.
Computational : : ; . ; ; p
. Reusing/ I can reuse my friends’ program to Choice of = Made proper choices in completing
Practices L. . . s
Remixing try something different. Conduct the mission.
. I can program for a robot by divid- Made proper choices by predicting
Abstracting/ . . e . .
.. ing a big and difficult problem into possible problems.
Modularizing - . .
smaller and easy problems. Frequencies of collaboration in—
. I can program for a robot to move creased in the collaboration web.
Expressing : ;
as | want to express. Collaboration Recognized peers’ needs and pro-
Computational I can handle more difficult and vided with helps.
D . Connecting complex robot programming if I Collaborated with peers to achieve
Perspectives . .
collaborate with my friends. a common goal.
.. I can ask questions and find answers Listened to peers’ ideas.
Questioning . :
about why robots move this way. Inter— Effectively exchanged thoughts and
crsonal Communication information with peers.
P Asked for help from the teacher or
(0) 2249 1Y DLEY =E2 peers when needed.
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Building work for success.
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<Table 3> Robots—based Learning Content
Wk Topic

Activities

Program and operating principles
Robot assembly
Building robot programs

4 . Moving robots to the final line
——— Robot moving - - -

5 Moving robots turning a circle
Simple line tracing using a light sensor
Complex line tracing using a light sensor

8  Robot racing Moving robots using a sound sensor
9  Following  Following another robot

10 leading robot Building a group of robots

1
——— Robot concept
and Assembly

6 . .
— Line tracing

Passin . .
through agpath Passing a path avoiding obstacles
12 Making a maze
Maze Passing a maze using a light sensor and

13 .
guessing approach

14  Data logging Data logging using an ultra sensor
15  Presentation Perform a mission and presentation
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<Table 4> Students CT Competencies (n=27)
CT Construct Mean CT Construct Mean

Sequence 2.81 Increme.ntal/ 296
Iterative
Loops  3.04 Testing/ %5
— Computat Debugging
Parallelism 2.30 ional Reusing/ 307
Computa = Practices Remixing
tional Events 3381 Abstracting/ 99
Concepts Modularizing ~

Conditional 2.78 m

Operators  2.19 Computat Expressing 2.78

Variables/ 263 ional Connecting  2.33
Lists " Perspecti Questioning 2.33
Sub Total 2.79 ves Sub Total 2.48
Total 2.72
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<Table 5> Learning Process Monitoring (n=27)

Category  Construct Ist 2nd 3rd Mean Mean
Competence 33 38 45 3.9
Intra- Confidence 30 37 45 3.7
personal Choice of 58
Conduct 36 40 46 4.0
Collaboration 33 40 44 3.9
Inter- Communication 3.1 39 45 3.8 39
personal — Community 5\ 5g 44 4
Building
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