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A Study on ARCS-DEVS-based Programming Learning Methods
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Youngshin Han'

ABSTRACT

In this paper, we adjusted the feedback and learning materials for each learning based on ARCS mo-
tivation which applied DEVS methodology. We designed the ARCS professor—student model that ex-—
presses the continuous change in the student’s attitude toward the class according to the student’s at—
tention, relevance, confidence, and satisfaction. It was applied to computational thinking and data analy-

sis classes Based on the designed model. Before and after class, the students were asked the same

question and then analyzed for each part of the ARCS. It was observed that students’ perceptions of
Attention, Relevance, and Satisfaction were improved except for Confidence. we observed that the stu-
dents themselves felt that they lacked a lot of confidence compared to other ARS through the analysis.
Although, Confidence showed a 13.5% improvement after class but it was about 33% lower than the
average of other ARS. However, when it was observed that students’ self-confidence was 30% lower

than other motivational factors it was confirmed that the part that leads C to a similar level in other

ARS is necessary.

Key words: Digital Literacy, ARCS Model, DEVS, SW Education, Learning Motivation
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Fig. 1. Keller's ARCS model of motivation,
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Table 1. Motivational strategies and contents viewpoint according to designed learning components,

Recursive problem

ARCS Label Components Viewpoint / Strategies
. (Image, Video) Computational thinking in daily life, famous
Al Curiosity Arousal .
. and easy-to-understand stories
Attention . .
N . Use web-based educational Al platforms (Google, Oracle,
A2 Participative Learning
etc..)
R1 Motivation Computational Thinking-Based Problem solving cases
Relevance e Programming application cases for each major field, basic
R2 Familiarity . . .
understanding for collaboration with developers
c1 Basic_lovel class Provide easy—to—understar}d learning by one level lower
than the actual study design
2 Optional In-depth W Proylde stapdard level. prqblems 'W.lth solutions. and
) optional assignments with higher difficulty problems
Confidence

Provide immediate satisfaction through step—-by-step solve

C3 <olvin problems. confirm daily class results in the form of
g snowballs through divide and conquer
C4 Self-evaluation For each tasks, summarize what understood or felt difficult

S1 Self-directed Learning

Instead of taking regular exams, try making students own
major or curiosity in daily life problem

Satisfaction S2 Equity

Term project with a high degree of freedom according to
one’s learning level and interest

Direct assist &

S3 feedback

Direct support through living lab which has multiple
assistants




shaakel 5714 Aol REd el A tgsil T8 YT F deS F=Irh AN (Confi-
AFHAAL A= Al 719 & FAFES Frdst dence) FFE 918 Al ALG ZojA g}
Al &gl S0l i AW A Sl ol A g 2 dEstd st ARE AARH S
T AEE 3tk #HAA (Relevance) GHEE 93] © WEo| WEstE o4 A2E BEUZ He Le
olel ZIvt H3} HFH AE HES AT A7171 o2 A8 F AF A 29 FE
T AE A AAY g A ES AEdT = oo HAE EstaL, 43 Sae 3Este 9
g, Ao Azl 5D 5 3l 2IAHES & AEoAe Agdos 3 7Hedt &9do| =9

Msted, 71242 olsl & Fue FF ABAEH

Table 2, Designed curriculum which applied ARCS model,

week subject contents Component
Introducing Data Why "Data Scientist” is hot, Data is changing the world, The
1 Anal iis science of winning an unfair game (Video), What do we predict | Al, R1, S1, S3
v and what kind of world we want to create? (HW)
Pvthon Analysis data and information, Represent of data, Digital
2 o ermin I logic(Storytelling), Numbers; operators; data types; variables A2, C1, C3
prog & (Training), virtual travel planning(HW)
3 Python Comparator; Boolean; Conditional statements and loops, Coding | A2, R2, C2, C4,
programming II game - level 1-2 (Participatory), In-Depth HW (Optional) S2, S3
Python Container; Logical operations; File I/0, Recursive programming
4 . Cl1, C3, S3
programming III HW
5 Module and Module and Function, Basic data structures (Storytelling), Al, R2, C3,
Function Algorithm(Video), Recursive programming HW S1, S3
. Class with Instance (Video), Recursive programming HW, In- | C1, C2, C3, SI,
6 | Obiect and Class | 1, 1 oW (Optional) s2, S3
7 Graphics ?lrfl’;’\)fll’lg with external module, Reactive programming, Summary A2, C3, CA
7-10 Creatlve. problem | Self-Quiz 'based daily life and individual’s major, Imaginary C4, S1, S2, S3
solving 1 programming (Long-Term HW)
Data processing using Python library 1: Matplotlib, Draw graph,
9 Python Library I | Introducign Google Colab, How to get public data, Watch and | Al, A2, R1, R2
follow the code
. Introducing data processsing task, Watch and follow the code, | Al, A2, C2, S1,
10 Python Library II Matrix operations with Numpy(Optional) S2, S3
Application of data analysis and science (Video, Storytelling), A2 RIL C3 C4
11 | Python Library III | Pandas, Watch and follow the code, Creating new data through ’ Sly SZY ’
data processing, Self-Evaluation ’
11-15 Creatwg problem Data analysis project according to self-evaluation (level 1, 2, 3) S1, 52, S3
solving 1I
- Hunam neuron; XOR problem; NN(Video), Teacheable Machine;
12 IntAelrit lfelrcli I Web based Al Platform (Participatory), Data analysis with DNN %12 ég PS{?
& (Video, Storytelling), Image Classification MNIST(Optional) B
Artifical Regression analysis, Big data field as an example of large
13 . corporations(Video, Stroytelling), Keras, Prediction examples R2, S1, S3
Inteligence 11
(HW)
Artifical Perceptron, Web based Al Platform (Participatory), Deep-
14 . Learning field as an example of large corporations(Video, | A2, R2, C4, S1
Inteligence III . . .
Stroytelling), Self-Evaluation
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Table 3, Processes and actors corresponding to each atomic model,

C d .
orrespon Atomic model Process
Actor
. Activate relevance atomic model by professor's motivational design and
Motivation
management
. Activate Achievement, Fairness perception atomic model, additional by
Professor Learning , . .
professor’s learning design and management
. Activate Confidence and Attention atomic model by professor’s contingency
Side Event .
design and management
. Activated when message received from Side Event atomic model, send
(Re) Attention o S :
assimilate message to student model (maintained a single week)
Activated when message received from Motivation atomic model. send
Relevance . L
assimilate message to student model (maintained 2 weeks)
. Activated when message received from Learning atomic model, send
Achievement L. .. .
Student assimilate message to student model (maintained a single week)
Studen
. Activated when message received from Side Event atomic model, send
Confidence L. L.
assimilate message to student model (maintained 3 week)
Fairness Activated when message received from Learning atomic model, send
perception assimilate message to student model (maintained 3 week)
Personal Each home work or assignments, if contents not matched student’s personal
Ability ability level, decrease satisfaction by Yakes-Doson law

1

T

L R L= g
tlo ol AN 1% i e

AS o AI3t= 53 (Assimilate) HAIAE

wjuith AA| EhFol tg EET s, T
o] w}z} F-3:A (Indifference), = (Attention),
(Effort), 553 <3 (Active performance),

(Satisfied) Zel7} o}, ZF Aejvith weAe
kel AA gl g HE= olEyd A

sedo g dhol gfo B M= FAFEo sl s
FAY HEET FAFAY, AT F AESE 54
o7 7o Age] £A4L 73ttt Fig. 7& /MAA
dge] FAHL8L ddste A 2 F A mal
o] e ol zoln, 2 we} WF Fefrt Holst
o &43 HAY, ©Fo) o2 E5S EAF1
=

4. A5 Aut

B HEAR AYstgon, dEe
WeEE (A4S ARG b
24 G2 F ARCSO 7lwate] st

Person Inputicomponents Atomic Model
Message_in Message_out
Messgedn, |

Education Student
Models

 Message_in /
Recharging0

I Message_in

| Message

(When £,y expired) Out

2 Activation
Message

Type of lines

——>  Solid lines : External Transition
rrrrrrr +  Dashed lines * Incernal Transition

Student Atomic Model
Message_in Message_out

Personal Personal Skills
Tnputs

Message_out

Eavironment

Inputs

| Message [Feedback
Out  [Professor

Feedback | Feedback

Trofemor|  (Professor)

Type of lines

—  Solid lines : External Transition
——————— +  Dashed lines : Internal Transition

Fig. 7. Each Person Input atomic model and Student
atomic model.



Table 4, Types of
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surveys based on ARCS,

Relevance 1

ARCS Survey questions Answer
(Before/After completion of education) Interested or think to need
. knowledge which related to data analysis ? (Al) / Have any plans to
Attention . )
complete other software courses or apply data analysis to your major?
(A2 / A3)
Did you understand how the field of ‘data analysis’ could be applied 1~5

to your major or area of interest? / Think data analytics will influence
your career path? (R2)

Relevance 2

Think data analysis is closely related to the future society? / You will
be interested in analyzing or organizing information that can be
collected in your daily life? (R1 / R3)

What do you think about the difficulty of entry into the field of ‘data

Confidence analysis'? (C1) / Difficulty of the class for each week an appropriate
to follow? (C2)
Get a sense of accomplishment while performing the task? Are you
Satisfaction willing to recommend this course to other students in the future?

(81 /83)

(Higher is better,
5:Very well /
4:Somewhat well /
3:Fair / 2:Not so
well / 1:Very
not so well)

22271 galstA AT = e FE o 4 I wFA7E Z2ES AF713E AT AEA Bt
88 RoyZ=3 9} 37 Y& a3 olth w2 o & Satisfaction 3

AEZAS] ARCSHE &5 5 Attention 848 2 tAo] ol S =A ol ud ] A%
So &7F g ASE gotrRr] 95k dHolHE o]t}

Table 5. Summary of Learner’s ARCS analysis results,

g P& A, Relevancel & A 42 X2 B2
2143 HolE A4S A#A o] & obo] mi HlATA 203Wo] i EA Atoloh.
FAe] H7tE dg FF ol Rel- S ER (AR Ax L EAZ ZHS Tabledt 2

BAC £PE e BB F 8l 2 w2 Ui
o, EF0a dx, Fxolt). =t HEE AA
TH 2 EEXEZ FH duig Hold deA
, 1g o 4= Qe Aok =)0, A=) 12 A$I)

Variable Survey N Mean Std Skewness | Kurtosis t P
. pre 3.39 1.13 -0.55 -0.487
Attention -6.58 0.000
post 3.85 0.85 -1.065 1.879
pre 2.86 0.88 -0.301 0.331
Relevancel -2.85 0.002
post 3.02 0.87 0.362 0.087
pre 3.89 0.98 -1.137 1.188
Relevance2 203 -5.16 0.000
post 4.21 0.7 -1.025 2575
pre 2.23 0.88 0.412 -0.242
Confidence -4.1 0.000
post 2.53 0.82 0.117 0.038
. . pre 3.68 0.87 -0.873 0.805
Satisfaction -5.38 0.000
post 3.96 0.83 -1.184 2.604
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