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SW Education Program using Pair Programming Collaboration Tools

Yong-Ok Kim" - Seok-Ju Chun”

Seoul Seorae Elementary School” - Seoul National University of Education™

ABSTRACT

In a rapidly changing society with the Fourth Industrial Revolution, future students should have the skills to uti—
lize and organize high—quality knowledge, not the amount of knowledge. With the launch of the revised curriculum
in 2015, the curriculum has been reorganized based on competency and the software education has been seeking
capabilities such as 'Cultural computing knowledge’, 'Computational thinking’, and 'Collaborative problem solving
skills”. Therefore, practical collaboration tools and education programs that can be used in the field of education are
developed based on Pair Programming, which is a specific collaborative learning strategy to develop cooperative
problem solving skill. The educational program using this collaboration tool was developed with a focus on devel-
oping computational thinking and collaborative problem solving skills through Pair Programming rather than focus-—
ing on learning grammar of programming language and programming techniques. In a educational program, stu-
dents will be able to use collaborative tools for pair programming and foster collaborative problem-solving skills.

Keywords : SW education, Pair programming, Computational Thinking, Collaboration tools, Collaborative problem
solving skills
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[Fig. 1] Using Mandal-Art Problem Decomposition Table
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[Fig. 6] Code block function understanding
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<Table 1> Independent sample T-test (Pre-Test) of two groups

Area  Cognitive Social Total
Result function function

Control M 67.80 80.40 148.20
Group SD 767 6.74 13.77
Experiment M 71.00 76.60 147.60

Group SD 4.42 3.78 7.88

-1.14 1.56 0.12

D 0.27 0.14 0.91
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2 Y dvy EqAe 7o Abd duEa Eagdd groups per area solving ability in social function area
2 frost Aot itk aErE T2 s AH83) Result Control Experiment . 5
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behavior 860 070 830 095 080 043
interaction 1470 116 1650 135  -3.19 | 0.01
task completion 830 067 840 070 -033 0.75
proper response 1440 272 1670 1.06 -249 | 0.03
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o HeA BAHAY Aol THALS Edlo] Joji 7 S| memey | (0 0% 500 082 3%
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0.05914 A5 A8 ki B4 o Apolo]= Held FA) target Settings 800 0.82 9.10 074 -316 | 0.01
TOSOUTEE 770 095 890 057 343 | 000
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<Table 2> Independent sample T-test (Post-Test) of two groups if rule 770 067 87 067 -331 000
Assume 1550 143 1810 083 489 | 0.00
Area Cognitive Social Total 7760 602 8940 212 53 | 000
. . Total -
Result function function overall cooperative
Control M 77.60 92.50 170.10 problem-solving  170.10 879 19040 484 -6.40 = 0.00
Group SD 6.02 403 879 ability
Experiment M 89.40 101.00 190.40
Group SD 2.12 3.06 4.84 ARt us e
t 58 531 640 sots
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[Fig. 10] Comparison of collaborative problem solving
ability in cognitive function area
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<Table 4> Independent sample T—test (Pre-Test) of two groups

Result——Group  Experiment Control
M 68.00 70.00
N 10 10
t -0.25
p 0.81
AR A 39 oslE Aol 7 = A ElF
71 Yl SHEE THAS 3 23 Fo9F 005004
BA @2 0252 Ay BAAGE o] AP =29
olgf e {23t Aol7} ¢l FoF YERETE B
2 X238 HE37] A F A Y J84 &
A a8 Fdscta ks ¢ 9k
4312 AJA D BAA G ALE I9 o= H L
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Foj7] 914
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i
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¢

Restlt——Group Experiment Control
M 89.00 76.00
N 10.00 10.00
t -2.70
p 0.02
AZ2 Y SWag Z2ads A4 § Ad 7k
o =Y o= AolE THAS T8l Lol A A
3 kel W 890003, EAP ] FFE 76000
2 gtk tE AR 270, FgES 00224 fofF

F 006914 A R4 B3 FAR G Abololi= 3 o]
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<Table 6> Average coding scores per report

Group—Report Nol  No2 No3 No4  No5

Control 63 70 76 74 76

Experiment 70 78 82 32 89

[Fig. 11]& A3 P93} FA- e AR 29 ]3]
=] gyt Aes L2 el =
e W S A oS HE SUHE



od K
. H
)
o

e
1 2
i K1
>
il de
e 32

o
Y

o
o o
2
¥
30
g 2
[
Lyt
[d
o
iy
[l
fitl
[
o o £ [
o3l
>

o
o)

1013
U
o
iy

85
50 /_/_,_}éfé%ﬂ‘;}
i

EE A2 23 A4 A5

[Fig. 11] Coding scores comparison per report
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