Journal of The Korean Association http://dx.doi.org/10.14352/jkaie.2017.21.2.259
of Information Education Vol. 21, No. 2, © 2017 KAIE
April 2017, pp. 259-266

el RzEd] Mg
azEd ] AFE AHE FHOR

FARSHSE AFE LG} - AF SN A FE S}

B SO sha A LA ST ek A T g

2 o

2R ouue] AZEGo] W % F9E e vtEd AZE] o FE TRad9 WES )
S 3 4aE BAse muss 4L %Hon Btk A7 BAS GGy 98 A9 2mEgel oFE
AAe AR A 299 2EduNAE oz MRS AAA AR F9e SWEY FF, 4% ¥
A, W% A A RERE, WE @A BEE 0%y 9EE, 0§44 £9 2 el @ BEee 74
stk m@ AUadES ARG WE WAEC AT WE WA AAE BA AgAGT B =R FA
2 A% A4 BAS BR LZEd] o FE Zzadel i B Ads FF FE T2y 992 A

NY=  AZEY O wS AFH Atnd, £ A4, 1S FI oguud

Development of Pre-service Teachers’ Software Education
Competencies : Focusing on the Case of SW Edu-thon

Hkk H*kkk

Hyungshin Choi*, Changmo Yang™, SunJu Park™, Woochun Jun

Dept. of Computer Education, Chuncheon National University of Education’,

Dept. of Computer Education, Cheongju National University of Education™,

*

Dept. of Computer Education, Gwangju National University of Education™,

*kkk

Dept. of Computer Education, Seoul National University of Education

ABSTRACT
The goal of this study is to introduce the SW Edu-thon program designed to strengthen pre-service teachers’
software teaching competencies and to report its outcomes. In order to achieve the goal, we have conducted a
survey for twenty-two teams of two pre-service teachers who have participated in the regional pre-contest and
selected for the best lesson plans. The survey consists of several sections including the level of SW competencies,
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learning motivations, educational outcomes, satisfaction toward the lecturers, mentors, educational programs, and

management and operations. In addition, we have analyzed the mentors progression reports written by the partic-

ipating in-service teachers who have helped the pre-service teachers to develop and implement their SW lesson

plans. The results of this study provide with the outcomes of the program and the future directions for operating

the SW Edu-thon program.
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<Table 1> Software Edu-thon Boot Camp

division

subject

Contents

lecture

SW Education
Overview

- Understanding SW education in
revised curriculum

- Understanding Computational
Thinking (CT)

- SW education and programming
(Code.org, mobile-based EPL, etc.)

- EPL, Advanced Use of Physical
Computing

SW Education
Teaching and
Learning Methods

- Establishment of SW education goal
based on revised curriculum

- Design and composition of contents
system according to achievement
standards

- How to investigate and prepare
element of SW education class, how
to develop teaching and learning
materials, educational environment,
CT-based teaching and learning
evaluation method

- Instructional examples by area
(Unplugged, EPL, Physical
Computing)

training

Unplugged
Activity

- Understanding and unplugging
computing algorithms

- How to raise computing accidents
through Unplugged activities

- Unplugged programming for EPL

- Create a program with stories

Team
Project
Activity [
(Circulati|

EPL

- Create a program with stories
- Creating a program to solve problems
- EPL expansion using board

on type)

Physical
Computing

— Understanding of physical computing
and SW education (Arduino, Robot,
etc.)

- Real life-based problem solving idea
design and design

- Prototype production and
announcement

hackathon

Team
Project Activity II

- SW teaching learning material by
team

- Materializing and elaborating SW
teaching materials through team
mentoring and discussion

- Development of SW teaching
materials for each team

— Share and organize tasks by team

- Improvement plan and result network
mounting and sharing

- Demonstration of SW teaching
materials by team and mutual
feedback

feedback

Presentation of
activity results by
team

- SW education teaching method
(project, design, etc.) ideas
— Development and sharing of teaching

models for each team
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<Table 2> SW competency level
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Items M
low

Very | ow Mid High

Very
high

computer 1 4 16 8
12.5% 50.0% 25.0%

33

utilization ability 3.1%

3
9.4%

SW 3 10 10 8
31.3% 31.3% 25.0%

2.8

programming 9.4%

1
3.1%

lesson plans for 1 5 16 6
15.6% 50.0% 18.8%

3.2

SW education 3.1%

4
12.5%

delivering 1 5 16 6

lessons for SW | 3.2

education 3.1%

15.6% 50.0% 18.8%

4
12.5%

SW competency 6 24 58 28

level &l

4.7%

18.8% 45.3% 21.9%

12
9.4%

sht ool =

b
WAL 119, 9%0] ALEE & g ZEadd oz
22t sz ATk A 21T Ft

37K, 1, 5%

27, 3, 14%

Scratch, 1, 27%

PHP, 1, 2%

Numbers of

programming Proportion of PL(multiple responses)

language(PL)

(Fig. 1) Programming languages that participants can use

<Table 3> Motivation-self-regulation-participation

Strongly Strongly

Items M disagree Disagree Neutral Agree Agree
I particip_ated 1 7 16 6 2
pocause it "M 30 3196 21096 500% 188%  63%
I expected good 0 0 1 15 16
outcomes from the] 45 | 000 009 31%  469% 500%
I was confident 0 0 4 16 12
that T can study thel 43 | 000 0096 125% 500% 375%
I kept r_nonitoring 0 1 5 12 14
sl A [ M 00 310 156% 375% 438%
I asked for help 0 1 4 17 10
from the mentor 41
and peer when | "1 00% 31% 125% 531% 31.3%
needed.
1 ea_n}estly o 0 1 2 9 20
participated in this) 45\ 00, 3106 63% 281% 625%
Motivation-self-re 1 10 32 75 74
gulation-participal) 45| 5o 5905 167% 301% 385%
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<Table 4> Learning outcomes

Items M Eggrgl%elg Disagree Neutral Agree Sggggéy
I can design lesson 0 0 1 11 20
plans better for SW1 461 o00; 000 31% 344% 625%
I can deliver a lesson 0 1 2 18 11
better for SW Y2\ 000 31%  63% 563% 344%
I would apply what I 43 1 0 5 9 17
learned in the field. | =7| 319% 00% 156% 281% 53.1%
I would like to 1 2 4 11 14
participate in the 41
similar program like | | 31% 63% 125% 34.4% 43.8%
Edu-thon in the future.

. 2 3 12 49 62
Learning outcomes | 431§ g0/ 9200 g0, 38396 434%
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<Table 5> Satisfaction for instructors
Strongly Disagre . Strongly
Items M disagree e Neutral ~Agree Agree
Instructors’ explanation 0 1 7 9 14
was clear and easy 101 40| 0005 3205 226% 200% 452%
Instructors helped 40 1 0 5 12 13
students to learn better.| “"| 32% 00% 16.1% 387% 41.9%
Instructors delivered the 41 1 0 5 11 14
lessons with passion. | 7| 32% 0.0% 161% 355% 45.2%
Instructors showed 1 0 3 11 16
respects toward 420 3906 00% 97% 355% 516%
Satisfaction for 41 3 1 20 43 57
instructors | 24% 08% 16.1% 347% 460%
4.1.5 HE mALO| Cist BHEE
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<Table 6> Satisfaction for mentors
Items M zltigrglfelz Disagree Neutral Agree Sggﬁf;y

Mentors’ explanation 1 0 3 6 21
was clear and easy to| 4.3 5 . o o o
understand. 32% 00% 97% 194% 67.7%
Mentors helped 0 0 4 7 20
students to learn | 441 o o0c 005 10.09% 2269 64.5%
better.

Mentors provided 0 0 1 7 23
mentoring with 461 000 000 3206 6% 742%
passion.

Mentors showed 44 0 0 4 5 22
respect. T100%  00% 129% 16.1% 71.0%
Mentoring was 49 2 1 0 11 17
effective overall. 1 65%  32% 35.5% 54.8%

Satisfaction for 44 3 1 12 36 103
mentors 1 19%  06%  77% 232% 66.5%
4.1.6 OlFE n|AFO e S
o7& 7t An|uAMES WS gk o
st 3 £EM=33)22 $w@atgdrt. E3) ‘s
A AGAEE G N tha PAHoR
Brreton, W7 94 y=wo AF SHAANE A
slok @ Agol gt Aoz sepHioh 7 g $
o $F2 <Table 7> #t}
<Table 7> Satisfaction for Edu-thon program
Items M Eiggiz Disagree Neutral Agree Sgg?f;y

Learning objectives of| 5 3 2 6 14 6
the course were clear.| “| 97%  65% 19.4% 452% 19.4%
The program included| 5 - 2 3 7 12 8
what I wanted to learn.| ™" | 63% 94% 21.9% 375% 25.0%
The content was 2 5 8 8 9
logically connected and| 3.5 _ _
well-organized. 6.3% 156% 25.0% 25.0% 28.1%
‘The content was proper 34 1 4 1 13 3
to my level. 1 31%  125% 34.4% 406% 9.4%
The learning time was 28 2 12 1 5 2
appropriate. T 63% 375% 34.4% 156% 6.3%
Teaching methods 3 5 12 10 2
were helpful for camp| 3.1
activities. 94% 156% 375% 31.3% 6.3%
The amount of content 31 1 9 10 10 2
was proper. 1 31% 281% 31.3% 31.3% 6.3%
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Ttems M zgzggg Disagree Neutral Agree Strorrlégely
The lessons were 1 9 10 10 2
comprised of what I | 3.8| . i
needed. 31% 281% 31.3% 31.3% 6.3%
The evaluations and 5 6 9 7 5
feedback were properly| 3.0 N B
provided. 15.6% 188% 281% 21.9% 156%
Satisfaction for 33 3 1 12 36 103
Edu-thon program | ™| 19% 06% 77% 232% 665%
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managing Edu-thon

program
Items M igggrgclé Disagree Neutral Agree SX;?CgCly
Students’ attendance 29 3 7 10 9 2
was well managed. T197%  226% 32.3% 29.0% 6.5%
Program staffs ) 3 1 10 ] ]
answered students
questions properly 33
regards to operating 100% 33% 33.3% 26.7% 26.71%
the programs.
Learning environment 2 3 8 11 7
as pleasant and 35
e 65% 97% 258% 355% 22.6%
Facilities were 3 4 7 12 5
well-equipped for 3.3 o 5 o o o
learning. 97% 129% 226% 38.7% 16.1%
Overall Learning 4 2 7 14 4
content was 3.3 L _
satisfactory. 129% 65% 226% 452% 12.9%
Overall Edu-thon 6 4 14 5 2
ti 2.7
‘S’;’zﬁ;&yas 194% 129% 452% 161% 65%
The overall program 3 4 7 12 5
was beneficial and 3.3 o . o o o
operated smoothly. 9.7% 129% 226% 387% 16.1%
Satisfaction for 24 % 63 71 33
operating & managing| 3.1
11.1% 116% 29.2% 32.9% 153%

Edu-thon program
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