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ABSTRACT
It is urgent in the context of the Fourth Industrial Revolution that students become creative and integrative thinkers.
In this vein, in the last few years, drawing upon constructivism as an innovative learning paradigm, new coding curricula
using MIT’s Scratch have been introduced in the number of countries to enhance computational thinking (CT). However,
constructivism encouraging collaborative and active learning may not be explicitly utilized in instructional design focusing
mainly on learning to code as technical skills - some of which exist today in large numbers of school and after—school
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the benefits of CT self-assessment rubrics for primary pre-service teachers within a CT course entitled “Problem Solving
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. Our findings show how meaningful collaborative CT self-assessment in a group impacts
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code activities. To respond to such a misleading way of developing CT through coding, the present study aims to propose

their learning of CT. We end this paper with the discussion of implications of our findings for CT assessment towards

by Computational Thinking
a new paradigm in education.
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<Table 1> Brennan & Resnick’s (2012) Three Ways of CTI[1]

CT

Limitations
Assessment

Descriptions Strengths

Project Using a Scrape tool Addressing the Lack of

portfolio to analyze and evolving process
analysis visualize the project nature of information
of portfolios projects over regarding CT
time practices and
concepts

Artifact-based - Asking about (1) Assessing a Time
interviews background, (2)  Scratcher’s consuming

project creation, fluency with
(3) online particular CT
community, and concepts and
(4) Scratch, practices
tech-related, and
non-tech-related
thinking

- Asking the
Scratcher to select
two projects and
asking about the
history and
motivation for the
project

Observing/ Emphasizing Time
Assessing how the process—-in—ac consuming
Scratcher (1) tion, rather

critiques and (2)  than

extends existing process—via—

design scenarios by memory

(3) debugging and (4)

remixing

Design—
scenarios
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<Table 2> Self-Assessment Rubric

Level /
Cat Level 1 Level 2 Level 3 ;
ategory eve eve evel Evidence
Thy d fi bl
. . The procedures for problem e.proce ures .or probiein
Algorithmic . . The procedures for problem solving have defined clearly
. solving have not defined . . ..
thinking solving have defined clearly. and the flow is visually
clearly.
presented.
. . . The algorith .
Algorithm There are some inaccuracy in e algonithms are accurate All algorithms are accurate
. . but there are some -
Evaluation algorithms. Do and efficient.
inefficiency.
Problems are divided in to
Problem logical units in custom blocks All custom blocks are logically
. No custom blocks are used.
Decomposition but there seems more constructed.
decomposition is necessary.
Abstraction was made but Abstraction was made
Abstraction No abstraction was attempted. some of them is not
. properly overall.
appropriate.
. No reuse of previously used Reuse of algorithms was made Reuse of algorithms was made
Generalization

algorithms was made.

but some inefficiency is found. for different purposes.
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100
90
% 80
= 70
o
% &0
o 50
= 40
=
E 30
o 20
10
0 Algorithmi Algorith Probl
rithmic rithm roblem ) i
Thinking Evaluation Decomposiion Abstraction Generalzation
m CT Experience 100 100 100 875 958
| CT Self-Effcacy 91.7 83.3 91.7 83.3 91.6
m CT Transfer 708 B75 708 75 B3.3
CT Rubric Effect 88.2 95.8 B75 79.1 79.1

(Fig. 1) CT Experience, CT Self-Efficacy, CT Transfer, CT Rubric Effect

<Table 3> CT Self-Assessment (n=24)

Self—assessug our team project with the rubric S'trongly Disagree Agree Strongly Mean SD
affected us disagree agree
. . 4 11 9

Developing our project overall. - (16.7%) (45.8%) (375%) 3.21 0.68

Solving problems with necessary algorithms. - a 61;‘7) (541§y) 3 4?)‘7) 313 0.59
. (e} . (o . (e

Checking to see if our algorithms are appropriate. - “ ;0/) (37%0/) (581;1"/) 3.54 0.68
. (e} R (o] R (e

Solving problems by dividing them into smaller B 3 12 9 395 082

ones. (12.5%) (50.0%) (37.5%) ) )

Abstracting our ideas in solving problems. - (2058(7) (2058‘V) (581;)“7) 3.38 0.82
g (9 N o X (9]

Reusing the methods to solve new problems. - 5 8 11 3.25 0.80

(20.8%) (33.3%) (45.8%)
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