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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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ate RIS AAE Aotk
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

9] A4 = Think-aloud 7]“—% 718t EAYES
*dﬁMé‘% 43} star, Sy 718 FEeth AP ugye

o],él 22 0lou

547 A7) Al stEAre] Frvt E}i T en
Z o714 dhrel et o8-S Bed ol AL e &
a8ttt

X47H D]'7:"L_ - ;é]

AAREEYA A 3 4D - A

odew - ds —Crgi

7tEAHE= Al

Fr3) Agstel, Sheage

Aol A= Think-aloud 7]

71He] A3 BAS Alddstt), o

A BQE BAZ Agkad Wb 29 7 AN Suw
o] Ao H dAldA e RS B B olEE A

=g B8 s Al 39 Bt
Sl M= aAe] A go

oz 1o

o)

Asta ¥

QA
A QAR e dgeie. 4
‘) el Sl 7 @7 s o @



Development of Think—aloud Program for Acquiring Abstraction Concept 231
Aol WAl EEHEE AFEAS d2A Arsta, ssat wpx et g A e A 2 55 S5 et o1
& PEA o2 FAlol U Think-aloud® 3ho] AL 4e 2 Folo] 91 nhreetn thg A7t £ A% 2
QA oF mEHZ A% whrol shlel m¥  HES g

Think-aloud Z2EZ-S Jstal o]F AAHo 2 Wgs}o]
2 g5 Qﬂg »}é UEF g}, o] u WAR= o]

el tiek s el

OI
.{

E
il
o
o
b
:%
T =
N
<
St
4
ox
(o}

ok
&
)
>

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 =3k 1} Zto ANA OFE FAE YA
wiﬁwllgonbmeecrt]itve goal that acquiring abstraction ol % Table 7% E~] & ]?ﬂ 1 thrs FAE BAE
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 |relat(‘ed Ioglcallly'?d — recognition (Students apply newly leamed
= 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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8 Sequence 3.89 0.74 0.33 Fail %3}04 %]%%] /K]-_T_’_Eﬂ—,ﬂ A}-_Tl ﬂo]_%_% le}j;ggi 7]—_@_?]%:— =
% Integration 4.33 0.67 0.78 Pass 2L Aoslit). &3] HAFEE Aluy = F2A3 g &
3 =
- Statement 433 | 0.82 | 0.56 | Fail 58 BAACR s 2] /S §8) weAA RS




Development of Think—aloud Program for Acquiring Abstraction Concept

233

ADDIE 28¢] @zl wat A4S A3k

ADDIE B8] gAel upg} A B4 dAle| M= 7
Aba® Think-aloud, AH DR E S Z232 7july)
g A8 A7E BAst) o] A gl e BA
£o R e g B GAS $lE AdAE AR 5t

afo] R 7} A F=AIE AAESITh olo] T o
3

ar

My

fo 2 of

ST A=

_Ll.r
ol

o|& H&kSit

o]F E At dF F& AFE 2
ADDIE ®39] dx]l ‘As) @AE T3l /s 2271
AA Ao Agana, Y dAE
ok 37} 9 )Mol o] oA EE & Fo|t}. wek
gol U nEE, TRy F9e o
Think-aloud 2713 % 7|23k Zolt},

i
Sl
=
o
i
it
)
o M

392 o

REFERENCES

[1] psjang, “2016 Davos Forum: What is our strategy for
the forthcoming Fourth Industrial Revolution?,” Science
& Technology Policy, Vol. 26, No. 2, pp. 12-15, Feb.
2016.

[2] twlee, “Education for the Fourth Industrial Revolution,”
Chungcheong Ilbo, Sep. 23rd 2016.

[3] Maeil ‘4th
Revolutions’linternet],  Attp.//terms.naver.conyentry.
nhn?docld=2805211&cid=45659&categoryld=43659

[4] Current Affairs Dictionary — ‘Industry 4.0 [internet],

http.//terms.naver.conyentry.nhn?docld= 2044943&cid
=43667&categoryld=43667

[5] J. M. Wing, “Computational Thinking,” Communications

of the ACM, Vol. 49, No. 3, pp. 33-35, March 2006.

[6] ISTE and CSTA, “Computational Thinking Leadership

Toolkit 1st edition” pp.13-15, 2011.
[7] yilee,shbaek, jhshin, hcyoo, ikjeong, sjahn, jwchoi, and

Business Thesaurus - Industrial

“Research for Introducing Computational
Thinking into Primary and Secondary Education,” KOFAC,
pp. 31-34, Apr. 2014.
[8] Ministry of Education,
Informatics,” p. 96, 2015.

[9] jskim, skhan, shkim, swjeong, jmyang, edjang, and jnkim,

skjeon,

“National Curriculum of

“A Research on the Development of Teaching and

Learning Models for SW Education,” KEDI and KERIS,
pp. 11-12, 57-61, 2015.

[10] J. M. Wing, “Computational Thinking and Thinking about
Computing,” Philosophical Transactions of the Royal
Society A, Vol. 366, pp. 3717-3725, Oct. 2008.

[11] Ministry of Education, “Operation Guideline for Software
Education,” p. 2, 2015.

[12] jdpark, “Research of Social Problem Solving Process
Using “Think-aloud” Method,” Master dissertation,
Graduate School of Education of Korea National
University of Education, Feb. 2007.

[13] khlim and wlim, “Educational Psychology,” Hakjisa, p.
24, 2013.

[14] Korean Society for Educational Evaluation, “Educational
Evaluation Thesaurus,” Hakjisa, pp. 215-216, 2004.

[15] shkim, skhan, and hckim, “Analysis of Programming

Thinking Aloud in

Computational Literacy Education,” The Journal of

Processes Through Novices’

Korean association of computer education, Vol. 14, No.
1, pp. 13-21, Jan. 2011.

[16] hjgo, “A study of a model for help—seeking behaviors
of smartphone users by think-aloud method,” Master
dissertation, Graduate School of Education of Korea

Jan. 2015.

[17] ybbae, mbkang, sgnoh, shpark, msjeong, and yhchoi,

University,

“ Learning Model Research for Teacher Training” NRF,
pp. 248-261, 2000.

[18] Ministry of Education, “(Elementary School) Korean -
Teacher’s manual,” pp. 433-435, 2015.

[19] hheo, jbkim, jkkim, cychoi, ymkim, and yhkim, “A
Research on the Development of Evaluation Models
for Korean Curriculum,” KEDI, pp. 97-98, 1996.

[20] C. H. Lawshe, “A Quantitative Approach to Content
Validity,” Personnel Psychology, Vol. 28, No. 4, pp.
567-568, 1975.



234  Journal of The Korea Society of Computer and Information

Authors

Ji-Yun Kim received the B.Ed. degree
in Elementary Mathematics Education
from Jeonju National University of
Education, Korea, in 2013.

She is currently in the master’s
course in the Department of Computer

Education at Korea National University

] of Education, Cheongju, Korea.
Kim is joined Jeongeup-Buk Elementary School,

Jeongeup, Korea, since 2013. She is interested in
computer education, software education, and smart
learning.

Tae-Wuk Lee received the B.S. degree
in Science Education from Seoul
National University, Korea, in 1978.
' And he received the M.S. and Ph.D.
degrees in Computer Science and
Education from Florida Institute of
Technology, U.S.A. in 1982 and 1985,

respectively.
Dr. Lee joined the Department of Computer Education

at Korea National University of Education, Cheongju,
Korea, since 1985. He is interested in computer
education and knowledge engineering.



