Journal of The Korean Association http://dx.doi.org/10.14352/jkaie.2019.23.4.343
of Information Education Vol. 23, No. 4, © 2019 KAIE
August 2019, pp. 343-353

ﬁ > = o] X~ - = *
AFE And 7] 25duante] $7 E gy el
daii - 2z
AFdstn 25FtuSHdE” - AFdgda 25 HFHULSH T
29F

RS ‘T‘L o
AAE olgetel 5799 xFMLALEe] AEsit AFe BAR A%, 5L 37 AW Aguc 73]
WA o dsstgon, odd st HAAPII4IR0 ARG olU® e AMs 98, 2
A A9l CSTASH ISTEQOIDS 97H AF8 And e4s d8atel £47 5248 #4402 + A= @
W& AlAR
A9E : AFY A, AFY And 2, 2, £, $047 0 A

A Way of Improving Elementary Pre-service Teachers’
Number Sense Based on Computational Thinking”
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ABSTRACT

The purpose of this study is to analyze the elementary pre-service teachers’ preferred strategies while they
solve problems which require number sense and to study a way to improve their number sense ability based on
computational thinking. In a survey with 57 elementary pre-service teachers using the instrument consisting of
two different number sense components, they preferred much more the rule-based strategies to the number
sense-based strategies, which was consistent with the prior studies[13][14][20]. To change this situation, we pres—
ent a way to improve their number sense ability by utilizing the analyzed results and the nine computational
thinking components which were suggested by CSTA and ISTE(2011).

Keywords : Computational Thinking, Components of Computational Thinking, Elementary Pre-service Teacher,

Number Sense, Number Sense-based Strategy
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<Table 1> Wing(2006)'s CT Section in
the Problem Solving[18]

Algorithmic  Logical ~ Critical Recursive
Thinking Thinking Thinking Thinking
Analysis of problems 0
Esplore of prblem o
solving methods
Design of problem
solving methods © © ©
Solution and o
implementation
Evaluation @) 0 0 @)
sk CSTA 9(2011)= CTe 4 245 /A=

AEske] thE <Table 2>} o] AAls}iL

<Table 2> Components and Vocabulary of CT[4]

Components of CT

Definition

Data Collection

The process of gathering appropriate
information

Data Analysis

Making sense of data, finding patterns,
and drawing conclusions

Depicting and organizing data in

Dat: .
at . appropriate graphs, charts, words, or
Representation .
images
Problem Breaking down tasks into smaller,
Decomposition  manageable parts
. Reducing complexity to define main
Abstraction & D Y

idea

Algorithms &

Series of ordered steps taken to solve

Procedures a problem or achieve some end.
. Having computers or machines do
Automation .. .
repetitive or tedious tasks.
Representation or model of a process.
Simulation Simulation also involves running
experiments using models.
Parallelization Organize resources to simultaneously
carry out tasks to reach a common goal.
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the How does 6/11 compare in size

meaning and size of number. to 1/2? How do you know?

Understanding and use of

800+0.5 and 800x0.5
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Show different ways that 3/8
1000?

can be represented.
How do you know?
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<Table 3> Six Components of Number Sense[17]

equivalent representations of

numbers.
Understanding the meaning

Number Sense Components
and effect of operation.

Understanding

346

!
70
el

mJ

equivalent?

Understanding and use of the
equivalent expressions.

<Table 4>¢} 2o] F 7}A

L
L

3.2 M BT U HA MA
A7 A =T

s

Can you estimate the height
of a large object?

Can you use a benchmark and

How do you know?
and Can you multiply 99%x6
operation?

written understanding of numbers

computation, and calculators. and operations?

computing
counting strategies for mental mentally by using your

Measurement benchmarks

Flexible
computation,
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<Table 4> The Number Sense Component of
Test Instrument

no the number sense component
1 Using benchmarks
2 Applying the knowledge of number and operation

<Table 5> Types of Strategy[14]
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ehar skl

8092] 0.5(EwWHe] tieF 404031, 8009] 0.02%= 160] =
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= 367 (632%)01=tl, ol52 79 WFE 052 x
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<Table 6> The Questions No. A-4 of Test

Contents
Student used strategies that utilized one
Number sense or more components of number sense, for
based example, benchmarks, number magnitude,
and so on.
Students applied the rule of standard

Strategies

Rule based  written algorithms and a basic knowledge
of mathematics.
Student used all strategies except for

Unspecified number sense based gnd rule based
methods, for example, diagrams, graphs,
and so on.

No answer Student didn’t write explanations.

4. A7EY

41 +#Z JIEHEE FAUNHCRE ANESHEX o

ot2E EA

052 x 809 (AF)x(Ad9)e] g g w 7+
HALER 12 B 058 SHH o= ARl AE goli
AL Al Bk EsiA olfdE doAds <l
A ol Aol t11]. <Table 6>+ 4]
1 wpe} o] 77k 7k Aoz s Ad oAl
T 219 (36.8%) el o, Sl 430e Ae gk o]
49(7.0%)0] B3kl 1794(29.8%)2 052 7|
=2 ARgste] #7h7b 7Ink Ao s FAE 4

MYk o
fr

iy

P Which of the following is the closest to 0.52 x 809?
D400 @600 (3430  @1700

>Explain why you have chosen this answer.

Strategies n(%)
Number sense based 4(7.0)
Correct Answer Rule based 31(54.4)
Unspecified
No answer
Strategies n(%)
Incorrect Number sense based 17(29.8)
Answer Rule based 5(8.8)
Unspecified
No answer
Strategies n(%)
Number sense based 21(36.8)
Total Rule based 36(63.2)
Unspecified
No answer

(source: Pang JeongSuk, 2005)
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<Table 7> The Questions No. A-1 of Test

P If you choose four numbers from the followings and
multiply all numbers, then is it possible to express as
43557
14, 10, 8, 15, 28 4, 9, 5 12, 2

>If you can’t choose, please explain why?

Strategies n(%)
Number sense based 6(10.5)
Correct Answer Rule based 48(84.2)
Unspecified
No answer
Strategies n(%)
Number sense based
Incorrect Rule based 35.3)
Answer —
Unspecified
No answer
Strategies n(%)
Number sense based 6(10.5)
Total Rule based 51(89.5)
Unspecified
No answer

(source: Pang JeongSuk, 2005)
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using data representation
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using problem decomposition
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(Fig. 5) Example 2 of problem solving
using problem decomposition
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