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[Abstract]

In this study, we analyzed elementary school teachers' perception and method of establishing a new
subject according to their computing competency. First, we developed a survey on the need to establish
a new elementary school informatics. We also collected data from 166 elementary school teachers. As a
result of the analysis, opinions differed on the establishment of information subjects depending on
teachers' computing competencies. Teachers also showed differences in the characteristics of their
subjects, number of class hours, and methods of organizing classes. As the results, we found that in
order to establish a new information subject, a plan must be prepared to raise awareness and the need
for informatics subjects among teachers who have low computing compency or no major in
computer-related fields. We hope that many elementary school teachers will recognize the necessity and

importance of establishing a new information subject.

» Key words: New elementary school informatics, Informatics education, SW-AI education,
Digital education, Computing compency
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I. Introduction
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II. Preliminaries

2.1 Overview of Informatics Subject
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2.2 Informatics Subject and Computing
Competency
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2.3 Previous research

ZORt2 2015 70 wsabd AgHE wato] sk Q1A
ZWdoll digh AollN B HE-AFE w0 oigh
Wit wAe] QA AW @ate] Aol 2015 WY i
Saby AW ik @upN, 1987, WAKASO] Waut
G452 2AlITH12). B it wAje] 4% AT} W
A%E g0l tisto] B mat mAke Aoz 3YA
ol Qlrlog EAtE g

SU

olezde ujel ARl weIY A Wako] B A
oM st A @it Wast Ho wet 2015 A4 @
0] Jj ol4et TS BAStL o) w18

39 TN Y MIACH13]
£ZQ 9t go} WALE P2 Gof AmEdold]

o2 Uergon AnEdoe] g Mg AVl: 5A Kg
AZFE WE 1747 HER UErdT), S5t ot Aneg



Elementary School Teachers' Perception of New Informatics Subject according to Computing Competency 247

AAIBACH 14,

UG YRWL 235 YRIES (PO 2018
due maakd guagol o A Bt o
¥REL 235 Huwgo Wislel A4 518 93t
272 ABlG o, B2 DAY Hug §3acos
QAAIACH15],

AYF e ASIAE OO UREHY AY B
S0 T QA L Q7S PABIYCE A58 24} 160
o hyel AfRS PR A AFE Y 122 I
A} AmE] % B FFo] U A4S AREHR
8% 40l AL TPHON 2AUST 49 B 77
1 28879 ol5o] et g2 AAISHC16]

PIES AU DEUP et PAIEES Aol
SN BUiIge SYHoR YT 4 Ans
AeBE| AU S WYY Joke RAIsHY

0
[N
S
—_
T
Pt
oln
i)

AEEo Y

ool HAATE B AAEE £2 FEotuol
AB it AP £5EAP} ofd Shiouy gobual 5
S oz & AWt A2 ol29on, ASIAE o
02 & ApoAE 5 Fuuto] W] cfsh ool
ol ATE £ESQOL WSS 7R oo Aol
of wj2 Ruule] Qlale] it AyE BEsilrct

IlI. Contents and Methods of Research

3.1 Contents of the Study
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Table 1. Survey contents

Category Item Measure
The need to establish a new . .
. . . . 5-point Likerd
information  subject in
scale
elementary school
Elementary information . .
. . . single choice
curriculum introduction .
The need question
method
for - - - -
. . Elementary  information | single choice
information . .
. subject name question
education —
Reasons for establishing . .
and new . . single choice
. the elementary information .
establishment question

curriculum

in
Conditions for establishing

elementary multiple choice
a new elementary school ;
school ) ) . questions
information curriculum
The reason why a new
elementary information | multiple choice
curriculum  cannot be | questions
established
Whether major subjects | 5-point Likerd
The role of .
information are included scale
) .| Basic literacy skills | 5-point Likerd
subjects in .
development subject scale
elementary - -
school Goals of Elementary | multiple choice
Information Curriculum questions
Elementary  Information single  choice
How to Curriculum Class Start 9 ;
. question
organize Grade
information | Elementary school information | single choice
subjects in | subject class hours question
elementary | Plan to secure elementary . .
. . . single choice
school school information subject }
question

hours

3.2. Participants and Methods of Study
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Table 2. Participants of Study

Item Division N

Male 93

Gender Female 73

Teaching 1 to less than 10 years 56

experience Less than 10-20 years 57

20+ years 53

Presence of Major 69

computer-related

majors Non-major 97

Number of 0~2 t!mes 24

computer-related 35 tlmes 59

s 6~10 times 54
training -

7 or more times 29
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IV. Research Results

4.1. Awareness of new Elementary Informatics
Subject
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Table 3. Awareness of new elementary informatics

subject (N=166)
... |strongly| . Strongly X
Item |Division d disagree| neutral| agree I Total ®)

1 3 ] 2] 3 | 15 46

computer MIOT 4.3% | 2.9% | 4.3% |21.7%|66.7% | 100% (335’0518)

e Non | 16 | 8 | 23 | 23 | 27 | 97 |0

major | 16.5% | 8.2% |23.7% 23.7% 27.8%|100%

02 3 | 4 | 5 | 5| 7 |24

times | 12.5% | 16.7% | 20.8% | 20.8%  29.2%|100%

Number| 35 | 7 | 4 | 12 | 18 | 18 | 59
of | times |11.9% 6.8% |20.3% 30.5%  30.5%  100%

computer| 6~10 5 1 7 8 33 54 2(0022)3
-related| times | 9.3% | 1.9% |13.0%|14.8%|61.1%|100%| =
training ;o"r; 4 |1 2 | 7 | 15| 29
! 13.8% | 3.4% | 6.9% |24.1%|51.7%|100%
times
Strongly| 1 0 2 1 0 4
disagree| 25.0% | 0.0% | 50.0%|25.5%| 0.0% |100%
4 2 0 4 2 4 | 12
L S0 16.7% | 0.0% |33.3%|16.7%  33.3% 100%
ar'f;rjzye wtal 5| 5 | 8 [ 8 | 15 | 41 |23898
bl 12.2% 12.2%| 19.5%| 19.5%| 36.6% | 100%| (.092)
agree| 7 5 9 | 22 | 31 | 74
9.5% | 6.8% |12.2%29.7% | 41.9% |100%
Strongly| 4 0 3 5 23 35
agree |11.4%| 0.0% | 8.6% |14.3%|65.7%|100%
Strongly| 1 0 2 2 0 5
disagree| 20.0% | 0.0% | 40.0%|40.0%| 0.0% |100%
geongree, | 1 1 1 4 | 8
12.5%|12.5% | 12.5% | 12.5% | 50% [100%) ., .

in using|neutral 5 2 1 4 / 29 (.009)
IcT 17.2%| 6.9% |37.9%|13.8%|24.1%|100%
agree 5 6 6 17 23 57
8.8% |10.5%(10.5%|29.8%|40.4%|100%
Strongly| 7 1 6 14 39 67
agree [10.4%| 1.5% | 9.0% |120.9%|58.2%|100%
Strongly| 2 2 5 1 1 11
disagree| 18.2% |18.2%|45.5%| 9.1% | 9.1% |100%
Corfidence 2 | 2 | 2] 3] 5 [ 14 |43493

in coding| IS0 14 30, |14 394 14.3% | 21.4%| 35.7%|100%) (< 001)
and SW :

classes neutral 6 2 9 6 7 30
CU20.0% | 6.7% |30.0%|20.0% | 23.3%|100%

* Kok

4 4 4 19 22 53
75% | 7.5% | 7.5% |35.8%|41.5%|100%
Strongly] 5 0 6 9 38 58
agree | 8.6% | 0.0% |10.3%|15.5%(65.5%|100%

agree

Strongly| 4 2 5 1 1 13
disagree|30.8% | 15.4%(38.5%| 7.7% | 7.7% |100%
1 1 4 2 4 12
8.3% | 8.3% |33.3%|16.7%|33.3%|100%
Al class neutral 5 3 8 7 12 35
Confidence 14.3%| 8.6% |22.9%|20.0%|34.3%|100%
4 4 4 17 18 47
8.5% | 8.5% | 8.5% |36.2%|38.3%|100%
Strongly] 5 0 5 11 38 59
agree | 85% | 0.0% | 8.5% |18.6%|64.4%|100%

disagree

39.774
(<.001)

*kok

agree

* pr *<.05, **<.01, ***<.00]
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Table 4. Awareness of the method of new informatics

subject (N=166)
Depende
Item |Division e i e o etc Total x
dent other on (p)
subjects
comput . 48 12 9 0 69
er-relat| MO | 49.6% | 17.4% | 13.0% | 00% | 100% 2<1'070113
ed Non- 33 41 20 3 97 ( ;** )
majors| major | 34.0% | 42.3% | 20.6% | 3.1% | 100%
0~2 8 9 6 1 24
times | 33.3% | 37.5% | 25.0% | 4.2% | 100%
N”g}ber 35 | 25 | 23 10 1 59
times | 42.4% | 39.0% | 16.9% | 1.7% | 100%
comput 10.010
er-relat| $710 | 3 16 / 0 > | (350)
ed times | 57.4% | 29.6% | 13.0% | 0.0% | 100%
training ;Oor; 17 5 6 1 29
. 58.6% | 17.2% | 20.7% | 3.4% | 100%
times
Strongly 2 1 1 0 4
disagree| 50.0% | 25.0% | 25.0% | 0.0% | 100%
disagree 2 6 3 1 12
Literacy 16.7% | 50.0% | 25.0% | 8.3% | 100%
and Use lneutral 14 18 8 1 41 16.302
ability 34.1% | 43.9% | 19.5% | 2.4% | 100% |(.178)
agree 42 21 10 1 74
56.8% | 28.4% | 13.5% | 1.4% | 100%
Strongly| 21 7 7 0 35
agree | 60.0% | 20.0% | 20.0% | 0.0% | 100%
Strongly 0 3 2 0 5
disagree| 0.0% | 60.0% | 40.0% | 0.0% | 100%
disagree 2 4 2 0 8
Confide 25.0% | 50.0% | 25.0% | 0.0% | 100%
) 31.543
nce in o utral 8 18 2 1 29 (002)
using 27.6% | 621% | 6.9% 3.4% | 100% .
ICT agree 33 17 6 1 57
57.9% | 29.8% | 10.5% | 1.8% | 100%
Strongly| 38 11 17 1 67
agree | 56.7% | 16.4% | 25.4% | 1.5% | 100%
Confide|Strongly 0 7 3 1 11 29,028
nce in|disagree| 0.0% | 63.6% | 27.3% | 9.1% [100.0% |, "
) (.004)
coding ol 4 7 3 0 14 o
and SW 28.6% | 50.0% | 21.4% | 0.0% | 100%
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neutral 11 14 4 1 30

367% | 467% | 133% | 3.3% | 100%

classes| agree 31 15 6 ! 53

585% | 283% | 11.3% | 1.9% | 100%

Strongly] 35 10 13 0 58

agree | 60.3% | 17.2% | 22.4% | 0.0% | 100%

Strongly 1 7 4 1 13

disagree| 7.7% | 53.8% | 308% | 7.7% | 100%

disagree 3 5 4 0 12

Al 250% | 41.7% | 333% | 0.0% | 100%
25.199

class 16 15 3 1 35
Confide| ") 457% | 429% | 86% | 29% | 100% ('014)

nce agree 26 15 5 1 47

553% | 31.9% | 10.6% | 2.1% | 100%

Strongly| 35 11 13 0 59

agree | 59.3% | 18.6% | 220% | 0.0% | 100%

* pi *<.05, *x<.01, ***<.00]

A mato] sl 1 19k o] AwZ Soln)
st xlo|7} Ql9lom, AWz} 29.7%, ‘SWAI'Z} 26.4%,
TR o] 15.4%2 Uehgrt. 7R witel 2R wit
We Mssia| e 202 st

29.7%
26.4%
15.4%
11.0% o
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Fig. 1. New information subject name in elementary school

E Wt AlEojof st ol 27 29 Ho] 'S
50l ZiFojop & agt AFe] HalIt 61.8%= 7MY
=0tttk ‘oj2fo] Alut A2 cu]o] WA o] 16.4%, &
Mo A= nt Akaal efefo] 13.9%2 UEfHTh

Changes in students’ literacy and _
competencies 61.8%

Necessary for future career paths
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etc . 6.1%

Improving national development
and competitiveness

| 8%

Fig. 2. Reasons for establishing elementary informatics subject
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Active information education policy [ NNRNEGEGTNNGEGEE 17.9%
Development of learning contents | NN 19.9%
Education focused on problem solving | NN 12.4%
Expansion of educational environment o
and infrastructure I, 23.6%

Increasing teacher awareness | NN 13.9%

etc | 1.0%

Fig. 3. Conditions for establishing a new informatics subject
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information teaching e
lack of teacher competency [ ININNIGIGIGNGTGNINGNGEGE 17.7%
Lack of identity as a subject | INEEG_—— 14.7%
Insufficient policies | INIINIEIEGEGE 15.5%

eic B 1.1%

Fig. 4. Reasons why information subjects cannot be
introduced in elementary schools

4.2 The role of informatics subject in
elementary education
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Table 5. Awareness of the main subjects of informatics

(N=166)
Item |Division strongly disagree| neutral| agree strongly Total x
disagree 9 agree (p)

4 |15 | 13 | 10 | 27 | &9
computer| Major | 5 go, |51 79 |18.8%| 14.5% | 39.1% | 100% 20734
related P T3 [ 2a | 22 | 16 | 12 | 97 | <OV
majors . ok
major | 23.7%| 24.7%| 22.7%| 16 5% | 12.4% | 100%

02 | 5 | 6 | 6 | 3 | 4 | 24
times | 20.8%| 25.0%| 25.0%| 12.5%| 16.7% | 100%
Number| 3<5 | 11 | 17 | 9 | 14 | 8 | 59

of | times |18.6%28.8%|15.3%|23.7% | 13.6%| 100%
computer| 6~10 7 11 13 5 18 54
—related | times | 13.0%|20.4% | 24.1% | 9.3% |33.3% |100%

ke
raining| 7or |, g 7 1 4 | 9 |29

MOTe 113 8% 17.2% | 24.1% | 13.8% | 31.0% |100%
times

Strongly| 1 1 1 1 0 4
disagree| 25.0% | 25.0% | 25.0% | 25.0% | 0.0% |100%
1 4 3 2 2 12
8.3% |33.3%|25.0%|16.7%|16.7%|100%
10 1 6 6 8 41 |11.266
24.4% |26 8% |14.6% | 14.6%|19.5% |100% |(.793)
10 16 18 14 16 74
13.5%|21.6%|24.3%|18.9%|21.6% |100%
Strongly] 5 7 7 3 13 35

13.872
(.309)

disagree

Literacy
and Use|neutral
ability

agree

agree | 14.3%|20.0%|20.0%| 8.6% |37.1%|100%
Strongly| 2 2 1 0 0 5
disagree| 40.0% | 40.0% | 20.0% | 0.0% | 0.0% |100%
. 2 2 1 1 2 8
disagree| )5 0oy | 25.0%| 12.5% | 12.5% | 25.0% | 100%
in using|neutral 5 o / o / o 6 o 4 o 290 14245
cT 17.2%124.1%|24.1%|20.7% | 13.8% | 100% | (.580)
agree 7 13 13 13 11 57
9 12.3%122.8%|22.8%|22.8%|19.3% | 100%
Strongly| 11 15 13 6 22 67
agree | 16.4%|22.4%19.4% | 9.0% |32.8%|100%
Strongly] 2 4 3 2 0 11
disagree| 18.2% |36 .4%|27.3%|18.2% | 0.0% |100%
disagree 3 3 2 3 3 14
Confidence| "0 %8| 21 4% | 21.4% | 14.3% | 21.4% | 21.4% | 100%
in coding neutral 9 9 4 4 4 30 {19401
and SW 30.0%[30.0%|13.3% | 13.3% | 13.3% | 100% | (.248)
classes agree 6 11 14 11 11 53

11.3%| 20.8% | 26.4% | 20.8% | 20.8% | 100%
Strongly| 7 12 12 6 21 58
agree | 12.1%) 20.7%)| 20.7% | 10.3% | 36.2% | 100%
Strongly] 4 4 3 2 0 13
disagree| 30.8% | 30.8% | 23.1% | 15.4% | 0.0% |100%

2 4 2 2 2 | 12
16.7%|33.3% | 16.7% | 16.7% | 16.7% | 100%
Al class 8 | 10| 5 6 6 | 35 |20471
Corfidence|"€U" 355 99, 128 6% | 14.3%| 17.1%| 17.1% | 100% (.200)

6 8 | 13 | 11 9 | 47
12.8%|17.0% | 27.7% | 23.4% | 19.1% | 100%
Strongly] 7 13 12 5 22 59
agree | 11.9%|22.0%|20.3% | 8.5% |37.3% |100%
*p: *<.05, **<.01, ***<.001

disagree

agree

Table 6. Awareness of cultivating basic literacy in

informatics (N=166)
... |strongly]| . strongly X
Item |Division & disagree |neutral| agree e Total ®)

v [0 | 4 | 15| 49 |69
computer] MaIOT | 1.4% | 0.0% | 5:8% |21.7%|71.0%|10% o
e ™Non-| 6 | 5 | 17 | 40 | 29 |97 |,
majors . *Hx

major | 6.2% | 5.2% |17.5% | 41.2%| 29.9%| 100%
02 | 0 | 0| 7 | 7 | 1024
times | 0.0% | 0.0% |29.2% | 29.2% | 41.7%)| 100%

3~5 4 1 9 26 19 | 59

Number of

computer times | 6.8% | 1.7% |15.3%|44.1%|32.2%|100%|24.354
—related 6~10 3 2 2 16 31 54 |(.018)
. times | 5.6% | 3.7% | 3.7% |29.6%|57.4%|100%| *
training 7
moorre 0| 2| 3| 6 |18 2
. 0.0% | 6.9% |10.3%[20.7%| 62.1%|100%
times
Strongly| 0 0 1 3 0 4
disagree| 0.0% | 0.0% |25.0%|75.0%| 0.0% |100%
disagree 0 0 4 3 5 12
. 0.0% | 0.0% |33.3%|25.0%| 41.7%|100%
Literacy 3 1 7 18 12 Y 28.896
and Use | neutral (.025)

ability 7.3% | 24% |17.1%|43.9%| 29.3% | 100%| "
agree 2 3 8 26 35 | 74
2.7% | 4.1% |10.8% |35.1%|47.3%|100%
Strongly| 2 1 1 5 26 35
agree | 5.7% | 2.9% | 2.9% |14.3%|74.3%|100%
Strongly| 0O 0 3 2 0 5
disagree| 0.0% | 0.0% |60.0%|40.0%| 0.0% |100%
1 0 2 2 3 8
12.5%| 0.0% |25.0%|25.0%|37.5% | 100%
Confidence ) 1 5 12 7 29 41.163

n ueing neutral] ¢ 9% | 3.4% |17.2%| 48.3% | 24.1% | 100%| 20V
agree | ] 2 7 | 26 | 21 |57

1.8% | 3.5% |12.3% | 45.6%| 36.8%|100%
Strongly| 3 2 4 11 47 67
agree | 4.5% | 3.0% | 6.0% |16.4%|70.1%|100%
Strongly] O 0 6 4 REE
disagree| 0.0% | 0.0% |54.5%|36.4%| 9.1% |100%
1 0 3 5 5 | 14
Confidence 7.1% | 0.0% | 21.4% | 35.7% | 35.7% | 100%
in coding neutral 3 2 5 14 6 30
and SW 10.0% | 6.7% |16.7% | 46.7%| 20.0%|100%
classes agree 2 1 6 21 23 53
3.8% | 1.9% | 11.3%|39.6% | 43.4%|100%

Strongly| 1 2 1 11 43 58
agree | 1.7% | 34% | 1.7% |19.0%| 74.1%|100%
Strongly| 0 1 6 4 2 13
disagree| 0.0% | 7.7% | 46.2%| 30.8%| 15.4% | 100%
1 1 1 5 4 | 12
8.3% | 8.3% | 8.3% |41.7% ) 33.3%|100%
Al class 2 1 6 15 11 35
Confidence| "€ | 5 79 | 2.99% |17.19% | 42.9% | 31.4% | 100%
1 1 7 | 21 | 17 | 47
2.1% | 2.1% | 14.9% |44.7% | 36.2% | 100%
Strongly| 3 1 1 10 44 59

disagree

disagree

51.938
(<.001)

* Kok

disagree

46012
(<.001)

* Kok

agree

agree | 5.1% | 1.7% | 1.7% |16.9%|74.6%|100%
* p! *(_[]5 **<-07, **xx 0017
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Cultivating knowledge I 6.9%
Development of thinking skills I 21.5%
Future job conpetencies I 18.4%
Problem solving skills I 31.5%
Funtional development NN 14.8%
internalization of value [ 6.4%

etc | 0.5%

Fig. 5. Directed Goals of Elementary Information Curriculum

4.3 Method of organizing elementary informatics
subjects
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0.0%

Grade 1 6

Fig. 6. Elementary Information Subject Grade Assignment
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1 session per week _ 49.1%
2 sessions per week || NIEGNGG 30.3%

3 sessions per week I 1.8%

Increased by 1~2 sessions per
grade group N 5%

etc | 3.0%

Fig. 7. Class hours for elementary informatics subjects
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Organized into creative experience _ .
activities 35.2%

Organized by increasing the total
number of class hours

Reorganization and distribution of _
teaching hours 61.8%

etc | 1.2%

Fig. 8. Class time allocation plan for elementary informatics

V. Conclusions
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