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Development of Think—-aloud Program for Acquiring Abstraction Concept
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Abstract

In this paper, we propose a think-aloud program for acquiring abstraction concept. Think-aloud is

a technique, which is good for teaching higher-order thinking skills to learner. We intend to propose

a program for teaching abstraction concept to learners directly, as software education is being

reinforced in the current education policy. For the study, we develop a program depending on ADDIE

model. According to these steps,

think-aloud technique, and direct instructional model.

we analyzed related works such as computational thinking,

After that, we split and structuralized the

learning tasks for achieving a goal. And then, we constructed steps for the instruction and detailed

contents of the program. We did a survey for verification to nine experts and we corrected the

program according to it.
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Table 1. Definition of Computational Thinking

Researcher Definition Remarks
— Containing more than being able to program
J. M. Wing ) ) L a computer
(2006)[5] Ways to think like a computer scientist - Fundamental skill for everyone (not just for
computer scientists)
Characters:
— Formulating problems
— Logically organizing and analyzing data
ISTE&CSTA Problem-solving process that includes some | — Representing data
(2011)[6] characteristics — Automating
— ldentifying analyzing, and implementing
possible solutions
— Generalization
Algorithmic  thinking ability which can solve | Using computing system: From simple uses to
YJLEE et al. . . . . ; o .
(2014)[7] problems efficiently and effectively using capacity | planning and designing a custom computing
of computing system system
Ability to understand problems in real life and
various fields, and to implement and apply
MOE ) ’ . )
solutions creatively by utilizing basic concepts and
(2015)[8] L . )
principles of computer science and computing
systems
JSKIM et al. Thmk.mg ability to .solve evgryday life problems Definition focused on the stable establishment
effectively by  using basic concepts and .
(2015)[9] . of software education at the school
fundamentals of computing
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Table 2. Component of Computational Thinking
J. M. Wing
Researcher ISTE&CSTA (2011)[6] MOE (2015)[11] JSKIM et al. (2015)[9]
(2008)[10]
Data Collection Data Anglyzmg& Decomposition
Data Analysis Organizing
Data Representation ) Pattern recognition
. Formulating
Abstraction Problem Decomposition .
Abstraction Abstraction
Component Abstraction

Algorithms &

Procedures Algorithms
Automation Automation
Automation Simulation Implementing & Programming

Identifying Solution

Parallelization

Generalizing
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[Il. The Proposed Scheme
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Fig. 2. Development Process of Think—aloud Program
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Fig. 3. Think—aloud Program Process
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Fig. 4. Steps for the Instruction
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Table 3. Think—aloud program contents
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2 Table

Sess. | Concept | Learning Objective Activities
Prior Think—al Students explain
Learni oud think-aloud = Introduce and practice students of think—aloud technique
ng technique.
. — Remind students of think—aloud technique
Introduction ) .o
— Motivate learning: How can | do a complex errand?
Description — Explain thelgoncept, necessity, and principle of
the decomposition
Students Demonstra | — Demonstrate a decomposition by using
decompose tion think-aloud
Decomp —
1 osition complex problem Expansion — Students fill in the blanks the examples of
into small P Q8A think-aloud
problems. — Students explain how to decompose problem
— Groups solve exercise tasks and present their
Practice answers
— Teacher provide feedback
Closure — Decompose the question as many as possible
Introduction | ~ Remind students of think—aloud technique
- Motivate learning: What is the next thing? (IQ test questions)
Description — Explain the conlclept, necessity, and principle of
the pattern recognition
Demonstr: — Demonstr m r nition in
Students simplify e ,O stra . emonstrate a patte ecognition by using
Pattern roblems b tion think=aloud
5 recognit ?ecognizingy Expansion — Students fill in the blanks the examples of
ion repetition or Q&A think-aloud
trend — Students explain how to recognize the pattern
’ — Groups solve exercise tasks and present their
Practice answers
— Teacher provide feedback
— Groups make questions which has repetition
Closure ) . , )
— Each group find the pattern in another group’s question
. — Remind students of think—aloud technique
Introduction : . .
— Motivate learning: Naming the set
L — Explain th , ity, incipl f
Description xplain t.e concept, necessity, and principle o
the abstraction
Students reduce
: Demonstra ) ) .
complexity by tion — Demonstrate an abstraction by using think—aloud
3 Abisg;act Lenmng(\:/lensgsar Expansion — Students fill in the blanks the examples of
things and 3q‘inding i QaA think-aloud
— Students explain how to abstract the problem
core elements. . :
— Groups solve exercise tasks and present their
Practice answers
— Teacher provide feedback
Closure — Talk about the areas in which they can apply abstraction
Problem | Students abstract Introduction | — Introduction of the topic: Drawing safety map of my village
4 Solving | problem to make Expansion | — Each group makes the plan by discussion
Practice | matter solvable. Closure — Each group presents their plan
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3lo 2R 3} 7to Ao A T A4S W A|F]
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o : concept? o AGAH W& HEA4E SET
S ) Is it contain main concept,
g | Academic incipl thod, and skill of
2 importance principie, mle od, a s © Table 7. Theme of the program
o relevant subject?
% Is it useful to individual and Sess. Concept Theme
S Usefulness .
= society?
i 2 Decomposi )
E Conten.t level | Is Ievgl fit to studentsl. _ 1 fon ~ Teacher: Running food booth
Quantity of Can it be learned in limited in the school festival
cont.ent time? — Student: Exercise tasks for
Logical Are the content elements 5 Pattelrrj each group
o Pass;)]c:atpnl lrelat(?d Ioglcallly?d deri recognition (Students apply newly learned
= t o -
g sybc IO ogica Sj[ dl t ’orgtamzet? considaering thinking skill on same problem
2 alance students interest: 3 | Abstraction | during these sessions)
=1 Does the main concept repeat,
Q Sequence :
o deepen, and expand itself?
] . — Teacher: Making a plan for a
s Integration Is contents not separated and Synthetic e p
o related each other? 4 Abstraction | SCh°° trip .
- Statement Are the statements C|ear’ Practice — Student: Exercise tasks for
simple, and concrete? each group
Problem . )
Table 5. The result of validation 5 Solving — Student: Drawing safety map
P . of my village
Area Division Avg SD CVR | Result ractice
Alignment 1y 561 050 | 1.00 | Pass
o with objective
g | Academic |,y | 987 | 0.78 | Pass
T importance
3
o Usefulness 4.67 0.67 0.78 Pass .
o V. Conclusions
Q | Content level | 4.56 0.68 0.78 Pass
o
S ; H o]l fale— 7\:140 =S 788 Lz
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