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[Abstract]

The purpose of this study is to examine how instructional support tools in an interaction-oriented
EduTech platform influence differences in students’ interaction and academic interest. Four regular
semester courses at a four-year university were selected, and comparative analyses were conducted
between a group utilizing the platform’s support functions and a group using the existing LMS. The
findings revealed that the utilization group reported higher average levels of learner-instructor
interaction, learner—learner interaction, learner—content interaction, and academic interest compared to the
non-utilization group. In particular, the greatest effect size was observed in learner—content interaction.
Course-level analysis further indicated that the average number of interactions per learner was highest in

the field practicum course, followed by capstone design, major courses, and general education courses.
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I. Introduction
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Table 1. Learning Supports in EduTech Platforms

Tools Definition |Core Functionality| Examples
Platforms Course. content
. delivery
designed to .
Assignment
manage, . Moodle,
deliver, and submission Blackboard
LMS ! Grading and !
monitor Canvas,
. feedback
educational - Classum
Quizzes and
courses and
programs assessments
Discussion forums
Gamified
Tools that i
ools that experiences Kahoot!,
. promote active Real-time .
Interactive ) Quizlet,
; learning by feedback ;
Learning . . ; Socrative,
encouraging |Interactive quizzes .
Tools Quizizz,
student and flashcards .
o L QuizN
participation Participation
tracking
Document sharing
. Google
Platforms and editing
) L Workspace
enabling Communication
for
educators and channels .
. . Education,
Collaboration| students to Project )
Microsoft
Platforms share management
. Teams
resources, functions
- . . for
communicate, | Integration with .
. Education,
and collaborate| other educational
Slack
tools
Tools for Multimedia
. ) Canva for
Content creating, content creation .
. - . . Education,
Creation and |organizing, and| Interactive video Adobe
Curation sharing lectures
} - Spark,
Tools educational Digital class
- . Edpuzzle
content libraries
. Plagiari .
Tools designed aglar_lsm Turnitin,
for detection Gooale
Evaluation Automated 9
assessment, . Workspace
and grading
feedback . for
Feedback . Real-time .
collection, and Education,
Tools . feedback
learning Learning analytics Classum,
analytics . Mathflat
and tracking
Technologies
providing Mixed reality
immersive experiences Oculus Rift
Virtual and learning Enhanced learner Google '
VR/AR/XR experiences engagement i
Expeditions,
Tools through Concept )
. . . N ARKit
simulation and| visualization and
digital modeling
augmentation
Text-to-Speech JAWS,
(TTS) conversion NVDA,
Tools ensuring Screen readers | VoiceOver,
equitable Speech-to-Text Natural
access to (STT) Reader,
Accessibility - Captioning and Dragon
educational .
Tools subtitling Naturally
content for e . .
; Magnification and| Speaking,
learners with . .
L visual Microsoft
disabilities ;
enhancement Immersive
Alternative input Reader,
devices Google Live
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2. Interaction in Teaching and Learning
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III. The Proposed Scheme

1. Methodology and Participants
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Table 2. EduTech Platform-Based

Instruction
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Major Course
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Table 3. Demographic Information of Participants

Existing
Category User Group LMS User
Group
Male 12(29.3%) 24(48.0%)
Gender Female 29(70.7%) 26(52.0%)
Total 41(100%) 50(100%)
1 28(68.3%) 9(22.0%)
2 1(2.4%) 22(53.7%)
Year 3 4(9.8%) 16(39.0%)
4 8(19.5%) 3(7.3%)
Total 41(100%) 50(100%)
Humanities 1(2.4%) 4(9.8%)
Law 0 1(2.4%)
Social Sciences 0 17(41.5%)
Business o
Administration 0 24.9%)
Engineering 1(2.4%) 21(51.2%)
SW Convergence 2(4.9%) 2(4.9%)
o,
Major - Art.s 0 2(4.9%)
oreran 4(9.8%) 0
Languages
Science and o
Technology 0 1(2.4%)
Health and o
Welfare 28(68.3%) 0
Nursing 5(12.2%) 0
Total 41(100%) 50(100%)
7] ol wpAte] HeAtE ZiE 28 99, o
rjo) erbg e A&MoR RUERY. o)
5ol AR 2 0N ol FHE EAE EE P2
AL 71S3l9. 8] ol esAlE go M
ZAFE AAlSH ol FHIE E2E 8o st A, A=
2R84t skl Zolol st A clojels AAstc.
Aol ol FEI 2 EHE2 EESHA] 2 ¥ LMSE At
25 WIbE SHEALS Ao R o RH|3 &80 Tt 9l
A, JertgAat skl Sulg B HBAAES MMl
o} shenle] YBAtg 258 £Y8l] 98l 2 WAst
L A5 2 W] F 25 AL 75 AME ol 3R
4 Ate 9 A 52 SASHT
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2. Research Instruments

AT Bl & 24280 27| B A MBS 8ol t-@‘é% Al R‘ﬂ ot 30
C}. Sh5ARER 7F 23] oistel 59 2l e g —HIAREAD). Hedges g
Stgict AaArg ol st Bahe mAiRl-shaAt AR, e
SHEAR-SIAL ARG, SREA-UIS 7t JEAS 158 8
e FEstAN44], Y 50 B 2P LEpl e TR HRAS A Y
Aol AP 4 Bestgrh4s]. Bafe me 5y A wabs 2F0M UA
YPE AME(1=98] 2x] gk, 2-02x] g}, 3=ns R WX GH WS
olc}, 4=1t}, 5=uj9 Jh2 AXsect. 27 pef  UR s §) »E ZY
AFeE ohg < 49 ok S9FEE Azge = YAl AESIRY. ©

5t7] =9t 24E& 295t 3. Methods of Analysis

rE [
ol
ol
4
o)

§ 27 2940 olelg,  APRW =22 Y3 oIREID ZAE Ag W9 ol
Aslo] gt o)Ag £AF Mg Aeke] JBALE 8 Sujo] o3t xfo] B} o Fel
o wAaleit 2 BRI WIS y2x %w% sl

= stolstaict
OFEIZ BRBoIA LAIHE HEAE P AYH
o BrlsP] Y8l wiFE ASAE £AI2 BAsHY
JoAE o2 7]iisted ESAE Wi
g3t Aolee AR Z 4, SlaAlE
(Fote, A= FFshe, Aaw
nskst & A ALY SO KMk

(Cronbachs o)= WpA-SRSAE 0=.8560, ShSA-dHS: ofal, SHGAT i JEAE A &0t wat
A} 0=.884, SSAI-EFSAIE =866, dMQIAl Bu] o = {FHIWE HAIBIE. o] Xie FeAEY] A &
_ 9302 LIERL 80 ojAo] opsst Axe Uemich 2 WS WIBLE o 504 o3g stul, wute 4o o
A= o5t o7 Tl < 459} 7). 2 S5t Ato] 2F1 SYE FE YL Dokt AT
A AlEE gt
Table 4. Research Instruments
No Category Item No.of Item |Cronbach's a
1 The learning guidance provided by the professor during
class helps me solve problems.
2 I can freely ask the professor questions.
3 Professor-L.earner I can respond to the professor’s questions in class. 5 .856
Interaction — -
4 I can freely share my opinions with the professor.
5 When I encounter difficulties in learning, I can easily
receive help from the professor.
6 I can exchange opinions with other students.
7 I can learn from other students in class.
8 I can give and receive help from other students.
Learner- -
9 Learner Interaction I can collaborate with othgr students to share and 5 .884
solve learning tasks.
10 I have many opportunities to interact with other
students during class.
11 I fully understand the learning goals.
12 I can stay focused and attentive during class.
13 Learner- I actively participate in various learning activities. 5 866
14 Content Interaction [ think the amount of learning (e.g., tasks, '
assignments) in class is appropriate.
15 Various learning materials are provided during class.
16 I find class this semester enjoyable.
17 My class this semester stimulates my interest.
18 My class attracts my attention.
19 Time passes quickly during class.
20 Academic Interest I am interested in the courses I am taking at school. 9 .930
21 I lose track of time when I study.
22 [ want to learn more about the subject beyond class hours.
23 I want to engage in activities related to my major.
24 I feel happy when I learn new things in class.
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Table 5. Comparison between the EduTech-Based
Platform and the Existing LMS in Learning Support
Functions.

Learning EduTech-Based .
Supports Platform Sieiing L

. Open and Closed and
Learning

interaction-oriented
learning ecosystem

management-centered
learning space
Primarily focused on
content uploading,
attendance, and grade
management

Environment

Utilizes advanced
technologies such as
Al, big data

Technological
Foundation

Encourages active
interaction through
real-time chat,

Limited interaction

i th h lleti
Interaction rough bulletin

boards and
anonymous
. announcements
questioning
Provides Al-based Instructor-centered,
Feedback
System automated and one-way feedback
y personalized feedback input manually
L Passive participation
Enhanced participation . P P
e mainly through
Learner through gamification, .
. . assignment
Engagement|real-time quizzes, and L
. . submission and
interactive surveys .
quizzes

Offers dashboards and

personalized analysis

based on behavioral
data

Provides only basic
data such as
attendance and grades

Learning
Analytics

IV. Results

1. Effects of Learning Support Elements in
Educational Technology Platforms

Qo 30| Ax 7Me &SRl ERls]
Aol 71=&Al 242 AAIsHAT. Bat2 2|4 3.68004]
Z|1 3.87, BEHAR= 792004 |11 9872 UERACH
ojes} 2urt Atm, Res} 7wt Aol AEE 1S
Fa5i90 71257 B4 2 <E 6 2ok

NoREg 54 OREZ SUE 28 ojRo) o2t 4e

hg2d, St Zolol AloPh QEAl A §5
Welch t-7A%S AAISH Ax}, wpA-SHEA}, ShEAL-sH
7 S5A-UE, oY 801 BE R0l AHE ol

Fatol o A UERT:

Table 6. Descriptive Statistics

Category M SD | Maximum | Skewness | Kurtosis

Professor-
Learner
Interaction

3.870|.792 5 -.446 .700

Learner-
Learner
Interaction
Learner-
Content
Interaction
Academic
Interest

3.680 | .987 5 -.238 -.643

3.870 | .885 5 -.820

(M 400 SD= 076) 7t
Moz 9olgitHWelch t(75.949) = -1.998, p =
Hedges' g = .405). o]= o RH 3 &g AT w
OF*K} HRAE aE0] RYH =52 JDlEPE%.
o= SIgAkE 1Y EE, ¥4, ofoldo] 37 &
9] &5 Qulshs SFSA-SAT dRAEOAM = 7]E
8 AItHM=3.62, SD=0.72)2} 28 FTHM=4.05,
SD=0.78) 7+ Aoz} 205 el Welch t(82.366)
-2.704, p = .009, Hedges’ g = .558). &, ol 5H 3 &
295 gE=2.3lol.olojfjo] 28 59 =5 7F AASALS

ow

et

shaApt 28 2E=, @A), ejudo] Ale Sat 5
£r0e AoArgsts S oujsh SRR AE
A dA] 71& LMS &8 A(M=3.52, SD=0.67)1 &-&
7(

D:

1tHM=4.04, SD=0.76) 7} S-9]st Xjo|7} &lx]9ict
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MY SBoME 71E AT AR 250 7Hs
Sk, 2% 5 24 23t UG A AN Al-waat
ShaAl2RE Do e Zo] S8 E 90| B
DE|QIC £ Al A Pow vjaolne Aake A
o 2 Rfojet A or shAlstY, QlubA aute TSt
A erett,

AEZRAA Z2E &8 [, dAS AR 7
st 7IE 230 tigh S5A §92 Aelshd, 7IE
240l vlote] A2 AFo] o|RolFLt, ‘£UA
deolx] 23 UGS 5702 BB ANsle] Al
WA, SHSAFREE] [EW WS 2 9lo] S85}TY, o]
A 2ol vlsto] MBI AMIY L FHA AN 2l
SIQITE. o FH|Z 8ol OE JoArgat &) S0]of of
g xfo] BA Auft <@ Tt Pt
Table 7. Between-Group Mean Differences in
Interaction and Academic Interest by EduTech Use

Category M SD | SE t df p g
Non
-User
Instructor-| Group 3.7201.605/.086
Learner |(n=50) -1.998%| 75.949 | .054 | .405
Interaction| User
Group | 4.005 |.756].118
(n=41)
Non
“User |5 oa| 719|102
Learner- | Group
Learner |(n=50) -2.704™|82.366.009|.558
Interaction| User
Group | 4.049 |.782].122
(n=41)
Non
“User | 5 493 669|095
Learner- |Group

Content |(n=50) -3.468"(80.247|.001|.714

Interaction| User

Group | 4.044 |.764].119

(n=41)

Non

éuser 3.493|.800.113
Academic roup

(n=50) -2.507"|86.597|.014|.519
Interest

User

Group | 3.908 |.773|.121

(n=41)

*p<.05, **p<.01

SEAYL Levene 202 AT, Levene 274
BA 2E(p=.072)%

Table 8. Levene’s Test for Equality of Variances

Variable Levene’'s F P Interpretation
Instructor-Learner Borderline,
. 3.304 .072 |variance equality
Interaction .
not rejected
Learner—Lgarner 1759 188
Interaction .
Learner-Content Homogeneity
. 462 498 supported
Interaction
Academic Interest .056 814

2. Communication Scores by Course
gt 7] AR A EdiE 7 w58 A
£ Rlsto] v|usiTh. A% SRl SHE U 4
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Table 9. Communication Scores by Course

Average
Ul Communication
Course N | Communication SE
Count per
Student(SD)
Architecture | 5, 466 8.899(2.983) |0.418
(Major)
Career Design
(General 29 197 6.501(2.550) |0.474
Education)

Capstone Design| 15 167 16.700(4.087) |1.055
Field Practice | 50 341 24.302(4.930) |0.697
AT 2Bl AR & 4AE SolM T

o 2AIE TlEdol, 1Y JERE 2RI R Tstol

siea mexo] ik, 19T JaAtg ARl P A
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1750

Communication Sco

Field Practice

Major General Education  Capstone Design

Fig. 1. Comparison of Communication Scores by Course

3. Faculty Perceptions
£ A0IA ] B 2L LY wARIEL 0

.

B3 7IRte] shaHe|AlARofA]
o

7Rk 59 o)1 St HaATIA AR
sjo} o], saAto] Atol, A% cat dlole] Exfet
Ho| shanto] Ao} TfElat ot ) olshE E1 waAt
of 29} AR S RISt AL Fche At Be 2

o] skl QJTH47-48].

B4Ato) o BAS F5 £5F AXEE Cheut 2

o} A, 5X19t st5AtE B o
ot ARl JES AlE3itt. o=
TNEg o BN wpAte] a9 we]o]
OAl7 = A o2 UERTE LMS TIAJEE
Ql o}, SIEAF Ale EHES MstH 7o
SEAME 2710 Aldsta ZiUY 4~ 9lon,
Y g odshs O gatNojets Apduiet
StCH49-50].

A, olFElZ 718te] 35
oot =& £t shaEAo] wapAte] ahaAr Al
23 (mental model)& 7 w5ttt Aof|A 2ju|7} ¢lo
0, tlolg] 7|8t &F5A} ofsl FAlo] WAt 29 274
=l

Fee FAUTE AP datete RIS

L r
L2

1o ok
>
)
ol g
° 9 o2

Ml
o,
o O

T
ofm
19 do =
g 2 oj
>
we my. We —
B rlo 1@ o mjn wlo

o)
A

shs dolEe s o 2 o]

AR, S350l Zofshs 2RI} o Yshs 222
AR mporeh 4 QI E X|Usto], muvl 2oE of/det
o} 28I= 230 Mo -dole 12 molste| £9 7F
OlolAl RI= HiE, Hole &S & 4 Q7] tieolot

2 AFoMe] npARE wpAEe] 78R QlAlo] 2
S5 o AAEE A2 ofHag, &S A
Ae 205 E8at waA), 54 s, At J=E Al
2Ro2 A5 Tart ot

V. Conclusions

gAE Agh Ald) w04 7]t Wso] 53 g8
< 54 BAY 1 FAlE ARlshE Y AR B4
skl Qlt}. 58] ZAE I 24 AlY| w& ARoA ol
B2 2352 &8o] g43] it gt 7]e =49
gl oigt ASA 45u wsA Qulo tigh A5A
olgli7} Q=] QlTt.

2 A= 49A SgTEoA gt o] B¢ AdeANE
O FEHIE e E8st wats 2 ARE 2A5Ho
ZAES 7V 5l 9 A1Y 24 8o OE v
A AAdS BAGHL, wats 540 48 JeAE A
< Gote A2 FA0= siolt). 53] AeAQl exe}
ol &4 gHEolA ol FE|Z SHE0] Tt FEie A=
Ag SR} ok dato] tigh Afo] & v]wste] RASEAL

2
—_
$2 ©
£

re o
-
N

RERC B 3
o] 71 LMS 2§ o] Hls) w4A1-8
SRSt HBAE, SEA-UIG

o] 2 gololA FAR

o ROfT

af
d
IE
15
4>
1A
Ba)
1
>

fo

2
2 A
b

Lo
o ©
fol

e}
oo
g
2
olol



A Comparative Analysis of Interaction and Academic Interest Levels Based on EduTech Platform Utilization 413

422 Btk 53] SARA-UIS HBAgAM A 2 2 97 ZuE uigo2 tigu o] 4478 A
2737|(Hedges' g=0.71)7F Ul Al omefel 4 gtk A, J5Ag S7R0] A s et ssAt o
ol Jaatg TPS AMgo] SSAIRAY BRI 4 BRo] DAL PP FUHOR BAete At Ue
5AHg U D4A-SR040) BF 2719 AN 4 9SS SlTh B AR: MBAE 479 FUS =alsigon,
AARRIEL. 5, ARSIA-QINA AR W52 SRl B olzlo] 33R0R s ATR oloAl: AR, AUE
A Atol20) MeHs3)a} Wers o] gk chgh B s o oigh ASE #Ao] a7,

Bl RAe] ohdAt Mo AMH-ARS B0l Baet Y B4l ma2d JSHg mEo) Kjolg Ast 2Aistol
AN, AT AT AT 7 Afole Aol Qg0 7 WS Sxo] HNatE o REIT SYE A Yol
siMsiol Qubd aTle WpdoR URE Hb gt EASHE AR ShYE 4tk Se ol $4 wus,

IREIT SRBoIN DAY WISY 4, A_AR AL FU NS, LeME I 295 5o 54 1
U FEIX & Zol AT F2ofe, A uka’ = o 2t SEY EEE Vs N At Bast
3 7o) ¥ke 4 £ 342 Aoz A gearg AL FeAEe AA SRS 2Acks At Bast
272 AHEY, A A gpt2o] ol Wi AbsA O & AFhs AR A U] 2AS HEole
8 277} 7P o Azo war) MAE rixpol, Az U J2AREe] Zlojet ofu], atgdf njxl= ¥ s= A
NS, DY DY 202 T HZ ojgick. opjzt Az NOE BHAIE A=t T,

= — p=R o stAL tloe g} 7k p=]

L 7} 200] sk et} 2 o) wet AlsAkRo] SlEfe} 2 AY] Ao ot At "W‘H, 2 AtollA] Y]
HlEs} Qeiicks asiaole oM ajyg 4 9 BT T AT PAS HPEel ofd, S9A AAelaz
o} T3k AR AlS FntEoAo] o Atexte axle U SlM2 =viekHe APE QH. So] e S,
warc 2y s oA 7]&0] Uik AbS AL g, 294 78, 184 5 AT A ”ﬂeﬁ}_ﬂo]ﬂ A
o 042 Ut Aneln & 4 glov], gey g SN 20 JledeR Wo Al AR-Abe vt 7
29 Alokg F=ate el SREY wex Syg oo WK JIEE Bllsk of Tl e ofoil 2
srolst 2 9Joir} 4 AP E FHF B, AR-AE S 50 B
e a2 T MK _ _

F2AF A 9 0lAlS stolst At A9 Algxka x] e Blof T SA, T oSt A0 watEs o
A oREIZ B A A 71| oulst k. AR, gA) SR FIAE HYT A Fohaid 7] AEs
U SSAIE WY R A FI 49 U2 gy 3 501 AT DG WUl VSRS 2EY B AT
o, SA. glo]8 7|8t srEA} o)s] &A1 AW, staxto] VAL Heo] olRE S SRl SAS 71ke
22 MEEe Yolg oAe] MUY morg gt wa 2 W T VIRS U AV SH AAVE S
a7 dolct, Al B Qe 0jR1EAIS st ol Aol it

o7 A o majo] 29lo] Asxkare pujst o7 CFHIE SHEY A4S AW =4 A0 SA
L 28 ARl ket e AV ARich s, A O HE ST Bl A 85 dyep 2R 240 U
717 yeRkgat skl gl A el SE ag ma  HOlF AR
o] Wao] o] w7 UERt ATl A& o] 20 75} 2 A7 Z2uE Sofl ol FEI 27 31t AR AlekS
o3], FF NRE £ 2 4 Mg sy myr oI S FERY Hg dEeRAd Jlss 2

=, g S0 T ArEetd JeArE miEe
Agtozm MgA sk 2e] 212 ABSIYL) ol of
SHE £ A FUAQ] ZHE A oA Yot 4 et REFERENCES
S Tefet BEY olFE|T 28 Mol Wase AR )
A, 9matol 291 1A o SH|T ZE 21 of [1] C Hodges, S. Moore, B. Lockee, T. Trust, anq A. Bond, “The
AFS Bolsto am TAE FaUl Altlo] go sHA uls difference between emergency remote teaching and online
°= Tita 12 St Al w14 873w learning,” Educause Review, vol. 27, no. 1, pp. 1-9, 2020.
of thsske 274 Ztol=eels AEsIAT. 551 @& ) M. P. Trinh and T. M. Mai, “Overcoming the Shadow of Expertise:
As WiRoN9 Fertgo] TP =UH A As How Humility and Learning Goal Orientation Help Knowledge
VS|
Al

[e]
SFALS. Ql5to] RZshutst ZAuto|ct Leaders Become More Flexible,” Frontiers in Psychology, vol. 10,

o
Ho o
1o

T}



414  Journal of The Korea Society of Computer and Information

p. 2505, Nov. 2019. doi:10.3389/fpsyg.2019.02505

[3] M. G. Moore, “Three types of interaction,” American Journal of
Distance Education, vol. 3, no.2, pp. 1-7, 1989. doi:10.1080/
08923648909526659

[4] T. D. Zimmerman, “Exploring learner to content interaction as
a success factor in online courses,” The International Review of
Research in Open and Distributed Learning, vol. 13, no. 4, pp. 152~
165, 2012. doi:10.19173/irrodl.v13i4.1313

[5] J. C. Richardson, Y. Maeda, J. Lv, and S. Caskurlu, “Social
presence in relation to students' satisfaction and learning in the
online environment: A meta-analysis,” Computers in Human
Behavior, vol. 71, pp. 402417, 2017. doi:10.1016/j.chb.2017.
02.001

[6] A. W. Chickering and Z. F. Gamson, “Seven principles for good
practice in undergraduate education,” AAHE Bulletin, pp. 37,
1987.

[7] T. B. Crews, K. Wilkinson, and J. K. Neill, “Principles for good
practice in undergraduate education: Effective online course design
to assist students’ success,” Journal of Online Learning and
Teaching, vol. 11, no. 1, pp. 87-103, 2015.

[8] L. S. Vygotsky, Mind in society: The development of higher
psychological processes. Cambridge, MA: Harvard University
Press, 1978.

[9] L. W. Anderson and D. R. Krathwohl, A taxonomy for learning,
teaching, and assessing: A revision of Bloom's taxonomy of
educational objectives. Complete Edition. New York, NY:
Longman, 2001.

[10] G. J. Hwang, C. L. Lai, and S. Y. Wang, “Seamless flipped
learning: a mobile technology-enhanced flipped classroom with
effective learning strategies,” Journal of Computers in Education,
vol. 2, pp. 449473, 2015. doi:10.1007/s40692-015-0043-0

[11] F. Martin, C. Wang, and A. Sadaf, “Student perception of
helpfulness of facilitation strategies that enhance instructor
presence, connectedness, engagement and learning in online
courses,” The Internet and Higher Education, vol. 37, pp. 5265,
2018. doi:10.1016/j.iheduc.2018.01.004

[12] F. C. Tseng and F. Y. Kuo, “A study of social participation and
knowledge sharing in the teachers' online professional community
of practice,” Computers & Education, vol. 72, pp. 37-47, 2014.
doi:10.1016/j.compedu.2013.10.009

[13] Q. Li, R. Baker, and M. Warschauer, “Using clickstream data
to measure, understand, and support self-regulated learning in
online courses,” The Internet and Higher Education, vol. 45, p.
100727, 2020. doi:10.1016/j.iheduc.2019.100727

[14] J. S. Park and J. M. Gil, “EdTech in the era of the Fourth Industrial
Revolution,” KIPS Transactions on Software and Data Engineering,
vol. 9, no. 11, pp. 329-331, Nov. 2020. doi:10.3745/KTSDE.
2020.9.11.329

[15] Y. Yoon, “Convergence of education and ICT technology,

EduTech,” Convergence Research Policy Center Weekly TIP
(Technology, Industry, Policy), no. 91, pp. 1-10, Oct. 2017.
Convergence Research Policy Center.

[16] J. E. Lee, “The crisis and opportunities in higher education
triggered by EdTech,” Korea Business Review, vol. 24, Special
New Year Issue, pp. 151171, Jan. 2020. doi:10.17287/kbr.2020.
24.0.151

[17] J. H. Lee, S. H. Lee, and D. H. Lee, “Educational effectiveness
analysis of Al-integrated elementary education program,” Journal
of The Korean Association of Information Education, vol. 25, no.
3, pp. 471481, Sep. 2021. doi:10.14352/jkaie.2021.25.3.471

[18] U. C. Hwang, “Analysis of EdTech trends using virtual and
augmented reality,” Proceedings of the Korea Computer and
Information Society Conference, vol. 29, no. 1, pp. 115-116, Jan.
2021.

[19] C. D. Dziuban, A. G. Picciano, C. R. Graham, and P. D. Moskal,
Conducting research in online and blended learning environments.
New York, NY: Routledge, 2016.

[20] D. Bailey, N. Almusharraf, and R. Hatcher, “Finding satisfaction:
Intrinsic  motivation for synchronous and asynchronous
communication in the online language learning context,”
Education and Information Technologies, vol. 26, no. 3, pp. 2563~
2583, 2021. doi:10.1007/s10639-020-10369-z

[21] K. Thompson, C. J. Asarta, and S. S. Adkins, “Personalized
adaptive learning in higher education: A scoping review of key
characteristics and impact on academic performance and
engagement,” Heliyon, vol. 10, no. 22, p. 39525, 2024.
doi:10.1016/j.heliyon.2024.39525

[22] R. C. Clark and R. E. Mayer, E-learning and the science of
instruction: Proven guidelines for consumers and designers of
multimedia learning, 4th ed. Hoboken, NJ: John Wiley & Sons,
2016.

[23] I. O. Pappas, M. N. Giannakos, and D. G. Sampson, “Fuzzy
set analysis as a means to understand users of 21st-century
learning systems: The case of mobile learning and reflections
on learning analytics research,” Computers in Human Behavior,
vol. 92, pp. 646-659, 2019. doi:10.1016/j.chb.2018.12.023

[24] F. Martin, T. Sun, and C. D. Westine, “A systematic review of
research on online teaching and learning from 2009 to 2018,”
Computers & Education, vol. 159, p. 104009, 2020. doi:10.1016/
j-.compedu.2020.104009

[25] K. R. Park, “Teachers’ perceptions of using and applying EdTech
in instruction,” Journal of Korean Home Economics Education
Association, vol. 36, no. 4, pp. 3777395, Dec. 2023. doi:10.
34221/JKEEA.36.4.377

[26] R. M. Gagné, L. J. Briggs, and W. W. Wager, Principles of
Instructional Design, 4th ed., Fort Worth, TX: Harcourt Brace
Jovanovich College Publishers, 1992.

[27] J. Hattie, Visible Learning: A Synthesis of Over 800 Meta-Analyses



A Comparative Analysis of Interaction and Academic Interest Levels Based on EduTech Platform Utilization 415

Relating to Achievement, London, UK: Routledge, 2009.

[28] T. Anderson, “Getting the mix right again: An updated and
theoretical rationale for interaction,” The International Review of
Research in Open and Distributed Learning, vol. 4, no. 2, pp. 1-14,
Oct. 2003. doi:10.19173/irrodl.v4i2.149

[29] K. Swan, ‘“Building learning communities in online courses: The
importance of interaction,” Education, Communication &
Information, vol. 2, no. 1, pp. 23749, 2002. doi:10.1080/14636
31022000005017

[30] A. Hirumi, “A framework for analyzing, designing, and sequencing
planned elearning interactions,” Quarterly Review of Distance
Education, vol. 3, no. 2, pp. 141-160, 2002.

[31] E. D. Wagner, “In support of a functional definition of
interaction,” American Journal of Distance Education, vol. 8, no.
2, pp. 6729, 1994. doi:10.1080/08923649409526997

[32] S. G. Kwon, M. M. Bong, and S. I. Kim, “Teacher—student
relationships and teacher efficacy as predictors of learners’
academic achievement, motivation, and classroom engagement,”
Korean Journal of Educational Research, vol. 22, no. 3, pp. 265~
299, Sep. 2016. doi:10.17232/KJER.22.3.265

[33] Y. J. Jang, H. J. Yoon, and J. H. Song, “Recent research trends
in the use of educational technology,” Journal of Educational
Technology, vol. 38, no. 1, pp. 115-138, Mar. 2022. doi:10.
17232/KSET.38.1.115

[34] P. S. D. Chen and S. Jang, “Exploring the relationship between
online discussion quality and engagement,” Computers &
Education, vol. 55, no. 2, pp. 783793, Sep. 2010. doi:10.1016/j.
compedu.2010.04.004

[35]1 J. W. Yu, S. Lee, and Y. Kim, “Online collaborative learning
in higher education: A comparative study,” International Journal
of Educational Technology in Higher Education, vol. 15, no. 1, p.
24, 2018. doi:10.1186/s41239-018-0116-6

[36] S. Hidi and K. A. Renninger, “The four-phase model of interest
development,” Educational Psychologist, vol. 41, no. 2, pp. 111~
127, 2006. doi:10.1207/s15326985ep4102_4

[37] A. Krapp, “Interest, motivation and learning: An educational-
psychological perspective,” European Journal of Psychology of
Education, vol. 14, no. 1, pp. 23-40, 1999. doi:10.1007/
BF03172715

[38] K. A. Renninger and S. Hidi, “Interest, a motivational variable
that combines affective and cognitive functioning,” Educational
Psychology Review, vol. 23, no. 4, pp. 395-407, 2011. doi:10.
1007/s10648-011-9178-4

[39] M. Ainley, S. Hidi, and D. Berndorff, “Interest, learning, and
the psychological processes that mediate their relationship,”
Journal of Educational Psychology, vol. 94, no. 3, pp. 545-561,
Sep. 2002. doi:10.1037/0022-0663.94.3.545

[40] E. L. Deci and R. M. Ryan, “The ‘what’ and ‘why’ of goal

pursuits: Human needs and the self-determination of behavior,”

Psychological Inquiry, vol. 11, no. 4, pp. 2277268, 2000. doi:10.
1207/S15327965PLI1104 01

[41] K. A. Renninger and S. Su, “Interestand its development,” in The
Oxford Handbook of Human Motivation, R. M. Ryan, Ed. New
York, NY: Oxford University Press, 2012, p. 167.

[42] R. Pekrun, “The control-value theory of achievement emotions:
Assumptions, corollaries, and implications for educational
research and practice,” Educational Psychology Review, vol. 18,
no. 4, pp. 315-341, 2006. doi:10.1007/s10648-006-9029-9

[43] S. Hong, J. Yoo, H. Kim, Y. Lim, and C. Lim, “Utilization and
Effects of Online Communication Channels to Promote Learner
Questioning in Engineering Education,” Journal of Engineering
Education Research, vol. 26, no. 4, pp. 11721, Jul. 2023. Korea
Society for Engineering Education. doi:10.18108/jeer.2023.26.4.11

[44] M. G. Moore and G. Kearsley, Distance Education: A Systems
View, 2nd ed., Belmont, CA: Wadsworth, 1996.

[45] M. Bong, S. Kim, J. Reeve, H. Lim, W. Lee, Y. Jiang, and A.
Hwang, “SMILES (Student Motivation in
Environment Scales): A measure of student motivation in learning

the Learning

environments,” Brain and Motivation Research Institute, Korea
University, Jul. 2012. http://bmrikorea.ac.kr/english/research/
assessment_scales/list.html

[46] M. S. Knowles, Self-directed learning: A guide for learners and
teachers. New York, NY: Association Press, 1975.

[47] D. R. Garrison and T. Anderson, E-learning in the 21st century:
A framework for research and practice. London, UK: Routledge/
Falmer, 2003.

[48] S. H. Kim, “An analysis of the educational effectiveness of

Al-based learning analytics systems,” Journal of the Korea

Contents Association, vol. 24, no. 6, pp. 55765, Jun. 2024. doi:10.

5392/JKCA.2024.24.06.055

O. Viberg, M. Hatakka, O. Bilter, and A. Mavroudi, “The current

landscape of learning analytics in higher education,” Computers

in Human Behavior, vol. 89, pp. 98-110, 2018. doi:10.1016/j.chb.

2018.07.027

[50] R. Kaliisa et al., “CADA: A teacher-facing learning analytics

[49

—

dashboard to support classroom orchestration,” International
Journal of STEM Education, vol. 9, no. 1, p. 20, 2022. doi:10.
1186/s40594-022-00335-2

[51] B. Rienties, L. Toetenel, and Q. Nguyen, “Making sense of
learning analytics dashboards,” International Review of Research
in Open and Distributed Learning, vol. 19, no. 5, pp. 1867202,
2018. doi:10.19173/irrodl.v19i5.3096

[52] A. Hershkovitz, M. Kuzmin, R. Mintz, and R. Nachmias,
“Instructors’ perceptions of the use of learning analytics for
teaching and learning,” Education Sciences, vol. 14, no. 11, p.
1180, 2024. doi:10.3390/educscil4111180

[53] G. Siemens and P. Tittenberger, Handbook of emerging technologies
for learning. Winnipeg, MB: University of Manitoba, 2009.



416 Journal of The Korea Society of Computer and Information

Authors

Hyeyeong Kim received the B.S. degree in
Business ~ Administration from Chung-Ang
University, Korea, in 2010, and the M.S. and
, Ph.D. degrees in Educational Technology

from Korea University, Korea, in 2014 and

2022, respectively. Dr. Kim joined the faculty of the Institute
for Education Innovation at Dankook University, Seoul,
Korea, in 2023. She is currently a Research Professor in the

the Institute for Education Innovation, Dankook University.

She is interested in EduTech, AI, E-leaming, Design
Thinking.

Eunhwa Chon received the B.S., M.S. and
Ph.D. degrees in Eucational Technology from
Hanyang University, Korea, in 1995, 1997
and 2009, respectively. Dr. Chon joined the
faculty of the College of General Education

at Dankook University, Seoul, Korea, in 2012. She is
currently a Associate Professor in the College of General
Education, Dankook University. She is interested in EduTech,
Al, E-learning, Design Thinking.



