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The Cognitive and Affective Effects of Project-based SW Class:
Focused on Non—-Majors

Jiyae Noh - Haedin Chung
Duksung Women’s University

Abstract

The purpose of this study is to design project-based SW class and to verify the effects of the class. Classes
are designed in accordance with NDIS model and 4C/ID model was additionally applied to consider students’ cog-
nitive load during the implementation. This class was applied to 108 undergraduate students and the results of
this study were as follows: First, project-based SW class significantly improved convergent thinking, convergent
value creation and attitude. Second, convergent thinking, convergent value creation and attitude improve sig—
nificantly in both high and low initial score group. Third, there was not a statistically significant difference in
convergent thinking, however, there was a statistically significant difference in convergent value creation between
the high and low attitude groups. The implication of this study is that the SW class was designed and analyzed
the cognitive and affective effects.

Keywords : NDIS model, 4C/ID model, Convergent thinking, Convergent value creation, Attitude
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<Table 1> Lesson plan
Week Lesson plan NDIS  4C/ID
1 + Orientation 0

- Importance of SW
+ Importance of SW

2 - Importance of O
computational thinking
3 1(;2:;::); - Decomposition (0]
4 - Pattern recognition (0]
5 - Abstraction 0O
6 - Algorithm (0]
- Algorithm
! - Automation 0
8 + Sequence O 0O
9 - Selection 0O O
10 - Iteration 0O O
11 Progra - Variable 0O O
12 -mming - Function O (0]
i - Convergence project O 0O
15 - Final exam 0O

gk 5ol SWals wFdhsy RAAAFARD, A4
TARE MESARD aRIFARED, CTRATAHE
) F shdeln, 4gA(RTFREA-YARI-FE -T2
FAEe k. o] Bde sEe] AiR TR AEC)
FAE AAsta o] AAHE T, wgahs 29
A 9des s 540 glomng[lf], ZTRAE 7|9
SW sfell 488171 Agtahe, SW w5 el Add+

<Table 2> Examples of instructional design (NDIS model)

Steps of . . .
NDIS model Examples of instructional design
- Finding various computational
thinking-based problems in everyday life
Need e
(1-2 week) - Problem statement and problem definition
- Thinking about how my project connects to
problems in my daily life
Design . Decompqmtmn
(3-7 week) - Abstraction
- Algorithm (Flowchart)
Implementation - Automaton
(8-13 week) - Implementation in Scratch

3 SMES SH2Z 349
Share - Self-assessment, Reflection
(14-15 week) - Feedback
T, AFDTAAE AT TIST SW FTL
o {Al =71m[23][37], =22 AA ] ek ol
=rH24]a Hastal glvk mebA 2 ATl A=, vl

F BB AARAE Fol7] Atel, A& Bl 3
d o

F3hE NDIS o] 78 "ol A 40/ID 22 F7}
oz mejste] $4& AAson, o Rde SW
g # Ls@fﬂ%{ ] l A g8 v ek

&g
ALA4R, AR, &
Ao m[11](40], & &
Aol A48k 4C/ID £.4E <Table 3>3 2t}

<Table 3> Four-Components applied to the class

Four-Components
(4C/ID)
Learning - Arrange the examples in order of
task difficulty
- Present contents that can be applied to

Examples of instructional design

Supportive the subject as a whole
information - Provide example answers
- Distinguish between similar concepts
Procedural - Provide blocks needed to solve problems
information - Provide hints just in time
Partft'ask - Practice about frequently used contents
practice

3.22 2724

4 A W Sol g Ao, ol 4T 2 @
4 ersh dade #5S AGsHAT v, AFLA
w71 BA| Ao e olsfsta, ko ok

<Table 4> Examples of students’ activity

Students’

. Changes in the 4th industrial revolution
major

- Recently, in the field of art, there is a development
of art that combines art and technology. It is
Art and important to pay attention to creatively integrating
Design  science and art rather than separating them. I think
it is effective to study how to create art using science
and technology.

Pharmacy - The healthcare trend in the 4th industrial revolution
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is personalized precision healthcare services.
Therefore, we need to do more research on

<Table 5> Examples of Four-Components (Function)

personalized medical care services and have Four— ' ) ) '
knowledge on basic analysis methods for genetic Components  Examples of instructional design (Function)
analysis and big data. (4C/ID)
. - Example without using parameters —
Learning Example using 1 parameter — Example
3.2.3 CIXfQI task : 8
- i Lol 4101 using 2 or more parameters
pARe) = Al E g3 2ol A o] o}o = . R . .
‘_:] A g g4ste] 94 Felt]ol & Supportive - Distinguish between iteration and function
AEShE U RS 7o AP o, By AaER, . D . - Provide example answers related function
information .
mfolewl % g SR 2 vheks e Ap4d) - Function call (Rehearsal)
o] ofolt]o]2 AEEE toth tlzFel thA o A< .Procedu?al + Hints to use sele.ctlon and. calculaFlon
S o) (Fig. 3} 2t information  blocks (Calculate parking fee using function)
S A= (Fi L e 5 X ;
© £ = Part-task - Practice about function call and using
practice parameter

1¥ ol = 3500
2¥oIE = 2 ()

3¢ oilfy = (tow)

(Fig. 1) Students’ cafeteria sold out menu reminder
3.2.4 +9

& gAlE o) dAlA HAZ HEES &
A2 FEES A Th o] @AM E FAE]
AA R3S Fo]7] 95t 4C/ID RdE Fr1H oz 3
Hatoirh. 78 gAdA e A FF oA 2 4C/1D
84 A= (Fig. 2), <Table 5>} 2t}

™

amzo=4. O 2RI

e )

(Fig. 2) Parking space reminder (Automation)

3.25 37

<Table 6> Examples of students’ activity (Reflection)

Learning task Examples of students’ activity

- Computational thinking is necessary in the
4th industrial revolution. While learning this
Thinking about seple§ter S cl'ass, I realized that computatlgnal
thinking will help to develop various

the need about . e .o
computational problem-solving abilities in our needs in life.
P . I was able to understand coding while practicing

thinking . .
activities to solve complex problems using
Sctarch. As a result, I learned that computational

thinking is important for problem solving.

33. 58 =4
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<Table 7> The effect of SW education (Convergent
thinking, Convergent value creation)

(r=108)
Variable M(SD) t D
pre post
Convergent 3.557 4115 . .
thinking (533 (s Ot 000
Convergent 3.269 3.923 B )
value creation (.613) (.617) 10,989 .00
#*p<.05

A fJ3te], HE AR
AALSE AR ZALS iM I dh& ﬂ1 < X rAde A
Alstgnt. 1 A3, FAEY HE(4=-12.099, p=.000)
4 gz 3192209 SW %ulu— -9.016, p=.000) , 73
HAl &% 7(¢=-11.064, p=000) , SW 3] &7

-0.941, p=000) He] Aol TAHOE Fost A
© 2 YeltH<Table 8> #%).
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<Table 8> The effect of SW education (Attitude)

(r=108)
Variable M(SD)
/ Sub—factor pre  post P
. 3.247 4014
Attitude (601) (557) -12.099% .000
. 3500 4.139
SW interest (747) (654) -9.016% .000
Computational 2996 3839
thinking efficacy  (692) (640) L1O®4 000
. ) 3333 4.056
SW literacy efficacy (747) (627) 9.941* .000
#p<.05

4115
3923 4014

3.557
3.269 3.247

Convergent thinking Convergent value creation Attitude

pre Mpost

(Fig. 3) The effect of SW education

wEpA], Aol AAR ZRAE VN SW Y
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<Table 9> The effect of SW education by group (Convergent
thinking)

(r=73)
Group M(SD) ; »
pre post
High initial 4.150 4365
score group (r=34)  (.314) (426) 280007
Low initial 3.028 3.892
score group (z739)  (.306) (523) 8319+ 000
#p< .05
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<Table 10> The effect of SW education by group
(Convergent value creation)

(n=80)
Group M(SD) p »
pre post
High initial 3938 4257
score group (r=37)  (.406) (505) 3988« 000
Low initial 2.719 3.614
score group (/743)  (.315) (.646) ~8564% 000
#p< 05
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<Table 11> The effect of SW education by group (Attitude)

(n=72)

Group Variable __ M(SD) »
/ Sub—factor  pre post

e 098 T oo

SP(I:iOgr}; 1gnr1(t)11':1pl) SW interest (;1529242 i%}} -2.968+ .000

(1=34)  CT efficacy (.451) (,481) -4.206% .000

B 158

OO R

SI(,:(())\;Ve 1;11;)112]1 SW interest %gé?z) (Bégg)) -7.371% .000

(1=38)  CT efficacy (251%:)) ?:g) -9.436% .000

#p<.05
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(Fig. 4) The effect of SW education by group
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<Table 12> Descriptive statistics (Convergent thinking)

(n=72)
Grou Pre Post
P M __SD M __SD AdiM _SE
High initial 5050 100 4309 374 4249 093
score group(z7=34)
Low initial 5100 410 3911 500 3964 086
score group(z7=38)
Total 3557 4115 4099 490 4107 .033
*p<.05
<Table 13> ANCOVA (Convergent thinking)
(n=72)
Type 1
Source Sum of df Mean D
Square
Squares
Covariance
(Pre Convergent  2.336 1 2.336
thinking)
Pre Attitude 786 1 786 3883 053
Error 13948 69 202
Total 17070 71
#p<.05
4.3.2 88 JIX&HE

AbA EHE "F‘_ o w}a} A}_t; 434 712 %

AA 10899 S T
3.1073. 40)

ﬁgi’-o] .6642—]
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£ 3
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s 71:}]1;_]'01] OH%E}% 3678 <]

FARS 22

Srolus] 91

F 897 1

o3l Ao =Z ‘/]-E]—‘/LE]—(F: 4419, p=.039, <Table 14>,
<Table 15> ZZ).

<Table 14> Descriptive statistics (Convergent value creation)

(n=72)
G Pre Post
roup M _SD M _SD AdiM__SE
High initial * 5700 567 4035 507 4088 103
score group(z=34)
Low initial o g53 4oy 3571 618 3730 .09
score group(z7=38)
Total 3.269 3923 388 656 3894 .062
#p<.05
<Table 15> ANCOVA (Convergent value creation)
(n=72)
Type 1
Source Sum of df e po
Square
Squares
Covariance
(Pre Convergent 10.214 1 10.214
value creation)
Assistance teacher 1.224 1 1.224 A419¢ 039
Error 19.116 69 277
Total 30.553 71
#p<.05

4.308 4235

3.953 3911
3748
3571
3192
2853

High High Low

Convergentthinking Convergentvalue creation

pre mpost

(Fig. 5) The effect of SW education by attitude
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