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ABSTRACT
From 2019, software education has become a required subject for all elementary school students. However,
many teachers are still unfamiliar with how the classes should be instructed. So this paper presented the mean-
ing, detailed competencies and achievement standard in order to help in the collection, analysis and representation
of data among the computational thinking that are key to software education. And it also suggested the applic—
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ability of the classes. The full course of the paper is summarized as follows. First, existing studies have summar-
ized the meaning, detail and achievement standard of data related competencies. Based on this, a preliminary in—
vestigation was instructed. Pilot study carried out both FGI and closed questions at the same time. This was
done in response to the survey’s questionnaire reflecting the opinions of experts. Second, the results of the ques-
tionnaire generated as a result of the above were verified for validity, stability, and reliability among the PhD,
PhD courses, software education teachers, and software education workers. Third, I developed and applied the five
lessons as a class objective as ‘Choosing collection method-Select the collection method according to the problem
situation.’, ‘Searching for meaning of data-Understand what the analyzed data mean.’, ‘Using various expression
methods-Use a variety of expression tools. using the backward design model to integrate education, class, and
assessment. As a result, the detailed competencies of data collection, analysis, and representation and achievement
standard were presented. This may help in setting specific and specific criteria for what direction classes are rec—
ommended when planning data-related classes in elementary schools.

Keywords : Computational Thinking, Data Collection, Data Analysis, Data Representation, Elementary Education,
Backward Design
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<Table 2> Opinions on Meaning of precedent data collection,
analysis, representation

<Table 1> Meaning of precedent data collection, Competency Opinions
analysis, representation Data - Computational thinking does not necessarily
Collection include the use of computing tools.
m - Identifying patterns is as important as the
| RIE&STA Gngle.(f;f Edeeation & Sergjin A Data relationship between data.
Mearing 1) Ebceti Imc‘_l Q1) Analysis Sorting, identifying relationships and
2016 Infqrmh(n patterns, and analyzing the meaning of data
Servic( 1) = are areas of data analysis.
Ahhtyto e Data - Computational thinking does not necessarily
The process of aopuing tods to Representati  include the use of computing tools.
Dia  githaring  Gathering Clect the chta. search and grther on ~ The meaning of 'appropriate’ is unclear.
Callection e it o resckd to sdve the data you need
.“ E . the problem to get a better
information — =
uncerstanding of L. ol +&, &4, B MEIY
Ve the preblem Sl aul el 94 AR AFY And F ol
Zﬁi;gm of etz by U;zstardn Aﬁlity,ward B SRR, 24, 5E 3o wiglol & gl walAs
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Arlalha' and finding p an alyze cdllected 2.734(2016) 3 W ez sk A B sk 8-91(2015)
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crchsions PO s reltionst oy 2
i s s 2 e gea 2o,
Diyicting ad Diyictng el Anility to use
Dia dﬁdag’zu'mg chtdag'm'mg aonputing tods to <Table 3> Opinions on detailed competency of precedent
n n sdect and data collection, analysis, representation
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images r irmeges v researc
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Analysis of search Can be integrated into "search

techniques techniques”
(Additional ..
< f Data T
comments) Raising the Importance of Data Types
lationshi ..
Relationship It is important to understand the
between

. attern as well as the relationship.
classification data battern as well as the refatonsiip

The meaning of competence and

Analysis of data .
detail competence

understanding thet there are various
ways of expression such as writing,
Understanding peinting, moving pictures, and Articles
various graphics. I understand the features Y id
expression  and advantages and disadvantages D;;t;resv o
methods of each and think about whet
expression nethrd shouid e zppled

to a given problem situation.

Repre
sentat
ion

How to Express Relocate to a sub—competency of how
Using Writing to learn expression tools

Using various
expression
methods

Practice how you can actually use the expressions
understood above.

<Table 4> Explanations and contents of each detailed
competence derived from the pilot study

ok Holy +F, 24, B8 MFHYE I

. Result 3.2.2 & TA
Detailed .
Explanation Example
Competency
What sort of collection methods Automatic 7t. Hioly £, &4, #E#9 on|
Choose . | .
collection are available, a@d what methods collectoin, Awol Av 7 Aol ofn] Eeluk Axelwh
method should be applied to a given Manug.d 720 Tt B A3 CVRAEO] 0.747~1.0090.2
problem. collection Lo \ o ,
EAPN AFO TE npERglod o .
Kevword Determine the keywords as 'the specific goals #Ha& 03le]ds BT mEstglon = 012~0.24
Exzraction and targets for which data should be collected’ 2 05 oJstEs WL T WHdBAd AFE=T
and extract them 0.727~08412 7]1%2 06& ol e Aol A HEE
Structured, o] AE3lrl= AAE AL 2 9
Understanding Wemwmyﬂmmvm% Sermi-Structured, Jol Attt 24745 4 5 ATk
kinds of data, the reasons for
the types of . .0 . . Unstructured data
distinguishing them, and the ~————— . .
data use of each. Quaht?UYe’ <Table 5> A survey results on the meaning and detail of
8:?““%2;’;3% each competency(3¢M: Mean, C: CVR, S: Stability)
Using search Know how to find the data you ng
techni t and aoquire siills, | oS ____ Survey question M ¢ g Cromba
ques want and acquire skills. intelligent search Y q ch’s a
You can set criteria for what Meaning of Data collection 513 094 0.18
D common attributes the data Gender, grade, Meaning of Data analysis 545 094 012 0.727
:td. ficati have. At this time, the criterion score, and other Meaning of Data representation 529 0.87 016
classiication of "not helping to solve the criteria. Understanding the types of data 4.81 0.81 0.21
problem’ can be set. Choosing collection method 497 081 0.18 0818
I ] Using search techniques 471 074 023 7
Identifying Identify the relationship TVERSE Propor tl‘OI’], Keyword Extraction 494 081 0.24
relationships ~ between the data and the mvert*is;.a proportion, Data classification 539 1.00 0.12
and patterns  pattern of the relationship. Tepe thg L ttem, Identifying relationships and patterns 5.48 1.00 0.12  0.781
symEtne Searching for meaning of data 519 094 0.5
i ing various jion methods 510 0.94  0.16
Searching for Learn how to change variables, how to change Understanding expressi 0798

them in the future, and how to summarize and

g of cuta infer these data.

Using various expression methods 494 0.87 0.17
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<Table 6> A survey results on each achievement standard
(3M: Mean, C: CVR, S: Stability)

Detailed Competency M C S Curtechs

Understanding the types of data 5.03 0.87 0.17

Choosing collection method 519 0.94 0.14 0841
Using search techniques 494 087 019
Keyword Extraction 490 0.74 0.24

Data classification 529 1.00 0.13
Identifying relationships and pattems  5.32 1.00 0.11  0.744
Searching for meaning of data 526 1.00 0.15
Understanding various expression methods 5.29 0.94 0.15 085

Using various expression methods 506 0.94 0.16

9le] Aol wel Bld R A E7L AZEon
A2 A wolE $23, B4, EHe] ojwlel A
A, ARdd 4ANEL g
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<Table 7> Meaning of Data Collection, Analysis,
Representation

Competency Meaning

The process of retrieving and collecting the

Data collecti .
ata cofiection data needed for problem solving.

The process of classifying data or analyzing
Data analysis the meaning of data by grasping relationships
or patterns

The process of selecting and visualizing a
representation method that can effectively
represent data

Data
representation

category.
Identifyi . . .
Qentl yine Identify relationships or patterns
. relationships and o
ysis between classified data.

patterns
Searching for  Understand what the analyzed
meaning of data data mean.
Understanding  Understand the features and
various expression advantages and disadvantages of

Repre

methods various expression methods.
senta - .
tion Using various
expression Use a variety of expression tools.
methods

4. biolg &, 24, BH ¢ MHL

4.1 oA S0l HEE MFHFT X HFHIIE MY
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<Table 9> Goal of detailed competency and
achievement standard of example classes

Detailed Competency Achievement Standard

<Table 8> Datailed competency and Achievement standards
of Data collection, Analysis, Representation

Comp Detailed

Achievement Standard
tency Competency

Understanding the Understand the types and
types of data  characteristics of data.

Select the collection method

Choosing collection according to the problem
Colle method L
situation.

ction

Usi h .
Sing searc Know and use search techniques.

techniques
Keyword Find keywords for problem
Extraction solving

Anal Data classification Classify data with the same

Choosing collection Select the collection method
method according to the problem situation.
Searching for Understand what the analyzed data
meaning of data mean.
Using various
expression methods

Use a variety of expression tools.
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