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Descriptive Assessment Tool for Computational Thinking
Competencies
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ABSTRACT

In this paper, we proposes a method to effectively evaluate learner competencies of computational thinking.
Developed descriptive performance assessment tool is the use of assessment items presented in a creative com-
puting MIT. This tool is selected and modified items through expert delphi technique. The performance assess—
ment tool is composed of four areas that are an experimenting and iterating, testing and debugging, reusing and
remixing and abstracting and modularizing. We apply to software classes for the pre-service teachers and con-
ducted this descriptive performance assessment. Applying result of the assessment, the developed assessment tool
shows the reliability Cronbach—a values higher than 0.6. In addition, the validity of the test results is higher in
experts delphi test. Descriptive assessment tool suggested in this study are identified as a useful assessment tool
to effectively measure student CT competencies.
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<Table 1> CT Framework[9]

CT CT CT
Concept Practice Perspective
Sequence

Experimenting and

Loops . .
. iterating .
Parallelism . . Expressing
Testing and debugging .
Events . e Connecting
. Reusing and remixing L.
Conditionals . Questioning
Abstracting and
Operators modularizing
Data
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Analysis of CT framework assessment tool

l

1st Delphi analysis: Screening items

J
2nd Delphi Analysis: Modifying items

3rd Delphi Analysis: Final items
!

Design of teaching and learning process

l
Operating of SW training

Performing descriptive assessment
|

Analysis of the evaluation result

l

Analysis of reliability

(Fig. 1) Research Process
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<Table 2> 1st Delphi Analysis: CT Descriptive assesment items

3. How did you modify an existing

. . . . 455 1.00
project to improve it, or enhance it?

4. How did you give credit to people
whose work you built on or are 318 -0.80
inspired by?

1. How did you decide what sprites
are needed for your project, and 427 0.60
where they should go?

Abstracting 2. How did you decide what scripts
and are needed for your project, and 445 0.60
modularizing what they should do?

3. How did you organize the scripts
in ways that make sense to you and 455  1.00
others?

CT Subject Item Avg CVR

1. Describe how you built your

project step by step. 414060

2. What different things did you try out

. . 3.82 X
Experimenting as you went along with your project? 000

and 3. What revisions did you make and

iterating why did you make them? 421 080

4. Describe different ways you tried
to do things in your project, or when 4.27  0.80
you tried to do something new.

1. Describe what happened when
you ran your project that was 4.00 0.60
different from what you wanted.

2. Describe how you read through
the scripts to investigate the cause 4.00  0.60
of the problem.

Testing
and

debugging — -
3. Describe how you made changes

and tested to see what happened. 4% 080

4. Describe how you considered

other ways to solve a problem. 436 060

1. Describe if/how you found
inspiration by trying other projects 4.09  0.40

Reusing and reading their scripts.

and
remixing

2. How did you select a piece of
another project, and adapt it for your 4.18  0.60
project?
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<Table 3> 2nd Delphi Analysis: Modifying items by validation

Category Delphi  Item low mid  high

Experimenting and Avg 4.60 4.00 380 390

iterating CVR 0.8 0.20 0.00 040

Testing and Avg 4.30 4.40 430 440

debugging CVR 0.60 1.00 0.80  1.00

Reusing and Avg 4.50 4.60 440 440

remixing CVR 1.00 1.00 0.80 0.80

Abstracting and ~ Avg 4.40 4.70 420 450

modularizing CVR 0.80 1.00 060  1.00
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<Table 4> 3rd Delphi Analysis: Final items

Category low(1) mid(2) high(3)

[Experimentingand Student St?dem Stud.ent
. . . provides an  describes
iterating] provides no

example of specific new
trying  things(brainsto

something  rming, mind

new in the mapping) s/he
project.  tried in a project.

Describe different ways examples of
you tried to do things in  trying
your project, or when you something
tried to do something new. new.

[Testingand
debugging]
. Student Student
Describe how you read . .
. Student provides provides
through the scripts to .
investigate the cause of provides problem problem status
Sts ) problem  status and by example and

the problem and how you

status simply.solving way solving wa
made changes and P g way g way

. simply. ifically.
considered the ways to STy, Specihcally.
solve a problem.
Student
. Student R uden .
. .. Student . provides a piece
[Reusingandremixing] . provides an
A provides a . of another
Describe how you select . adapting .
. piece of project and
a piece of another way and .
. . . another . adapting way
project(script, idea) and . piece of .
. . project by using
adapt it for your project simpl another cpecific
D project. 1
example.
. . . Student show
[Abstractingand Student  Student does ~ .
.. . R idea and
modularizing] provides  not show idea ovides
Describe example and about the but provides D
. example to
process how you make a  project example to
script to develop project development develop the develop the
SCTIP P proj P! D project

from real problem. broadly. project.

specifically.
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<Table 5> SW Practice Program for CT Competencies

Program with CT
concept

No Subject CT Practice

Experimenting and

1 Firework . .
iterating

Sequence, Loops

Experimenting and
iterating

Sequence, Loops,

2 Dance Perty Parallelism

E i i d .
Xperimenting. an Loops, Parallelism,

3 Fishbowl iterating, Testing and
. Events
debugging
Mathematic formula in
. Abstracting and wizard star game.
4 Wizard St = ..
A ar modularizing Conditionals,
Operators, Data
. Function in an avoidin,
L Abstracting and . g
Avoiding modularizin. missile game.
Missile Reusing and rcrrguzxin Events, Conditionals,
e e Operators, Data
Debugging project in
Testing and vocabulary game.
6  Vocabulary debugging, Parallelism, Events,
Reusing and remixing Conditionals,
Operators, Data
Project Experimenting and
Desien pe' . g Individual Free Project
'Ag 1tcrat1ng, and Assessment
Project Testing and
8~ .
Development debugging, .
. .. Expressing,
Project Share Reusing and remixing, .
Abstracting and Connecting,
10 and N Questioning

Assessment modularizing
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<Table 6> Result of ltems test

63)

StdD Avg StdD

Total(n

=27)

Male(n

36)
StdD  Avg
0.71
0.81

0.81
0.85
0.97
0.73
2.27

2.21
2.27
2.06
217
3.71

0.92
0.87
0.97
0.70
2.38

2.07
2.07

2.31
242
2.28
2.22
9.22
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<Table 7> Results of gender assessment
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