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202245512, FERBMFEMREE 1108 [ 1T Bsk, RLER
JHAHELIG I 43% [1].

TRREE 35 N\ BZH A 2 et ae OB S e, 2R B
RE IRV BB B FEEMRE ), MEREGELENE &)
BT L AR B RE 1 [2]. P FE At AR o
B2 R SRR S R BRI T A AT A R R ) 2 I R A R
fFidFR e 2 5 8 B RS %, TR 2R H T D
EREMBEE, RAFMAEERRE, £2aM MR E
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N B DA A N TG, A 3E AR 0 7E A B X RR ] 1 7 A T 2k
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L Py Wi TR S NEITNE S5 % G (S P G 31
R RIR L —RE NEREE L, BIAHEHER 2R
BETHENGIE, HBAEEG FEEYE TS s,
PftidE L2 (Adaptive Learning) MIZrER %, #A7MH
NI 51 5 E R T RE M 2R EE A [3].

KU — B A TR P R R M R S, DA
TR EE Tk L H AR F R R SR RE
sk (FExUES) MZER, Z@MENIHE MRS 28,
TeF o B AR RS, SRR EEREEAN EH, 4
TEHEEH TR ERG RG2S 885, B DUEMEm
PENERCREEENEEEE, #RAZELE MEGEO.
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Learning) 7 ¥ YH 3l 4 452 24 1 2% #7] 4 58 Y 3 — 30 i S G
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B, ORI 2 A 2 B8 7E B ARGE S I AR I T e

C. CodeBERT

CodeBERT [7] #y#2xUaE & B H ARGE & THA AR AL, A
Fi  CodeSearchNet [8] & RIEMEAT AN, MY 4LREEL F SR
FE S VEI ST RoBERTa [9] M. CodeBERT (&
BHEERE GitHub RIS E P S S EEXGES
(Python. Java. JavaScript. Ruby. Go Ei PHP) [fF2CHE A
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FEAH#E R (Code Clone) F& 5K AH [F) BSELL ) 2 A48
BUBLHL F 2R EOR B M R U k. PR AR R E
AR R REAE Y E — BOA MR R U i KB, e &
LI A AR ME R, TR R B 55N B SR A A A A A A
ZRERMEIESE R, B R AR U A g b
sRAE MR Ty, KHE R LA KREMEAE, R
AE#E T A EAT A B4 12 X A5 48 4w ) ( Code Clone
Detection) [10].

Chanchal K. Roy %A [11]4% 21U 7 i 2 A 46 4 7

- FAR ] BRTREMEELT AIDASL, RSB SR S

Bl
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HERCRRE AR o

- R BRTIBSGHAIES. BB, SE. HERREGEM
PAOL, dE— DR, B MR B s .
- JAZYPY. DhABTEAEAL, A IR R A A A R R A
B3 3 1) 18] 2 1] ) R R 1 B
FAR | PR = AR E A FE SN RE VR A A B e s, JEA Y
B ThEe IR, a8 R AR | B = R
BRI OO RIFMRD, BEREEENEDERETZ
TR 7 K 2 U A0 SR P 7 8 VR B 38 T v AR AT A,
4b, Perez £\ [12] #% Java FEAXMEEL Python F2 3 A%ER
Fih R 55548 (Abstract Syntax Trees, AST) , & if M
R LR R 1 TSI dcll i e L AR N
(Embedding Layer) , &5kt BB BEa8 22 2 Al Ak 7
KRR T A AR I RE AU o 22 W0 ED I8 B 5% 3 A T 7 2 98 0 2 4R
MNJBE BRI E  [13], BB E AR
BRI B B 2 (1 P AR o AT R QRS AR B Rl
HAEZE S IFARIAS R, 3500 BLIUR 5 2 1) 31 4 34 ) B fi
B £ B S B DR AR AR AL, 8 IR AT DL B FE B A 7R
PB4 ) )7 £ . Chenning Tao %% A\ [14] #fH7E
Al#REEY CodeBERT #4251 (1 F5 2\t 5 2 UG A 24 ] 1€
KNI T i, AR 2 B R £ P 3 L 2
(Contrastive Learning) , %1t % ¥ 1E &A% A AH U 2
Mt dE R (Loss Function) . $FEHL4E 25 o 2 & i AR 1
MRRARE (B 1), AARIEARER (Br 0, ff
Alll 9K HH PR AR A B A ) A JE SR
E. B4 EE
Wee A58 R FH IR T A R i At FE TR SRR IR AR B (R L,
BEARBROBRGIEE, BRI, ZRIIGER BUME
BRMAAG, PEAEE ARSI PR A B RE P 0] ARl R A
ZORHH IR AR
B P o e A e B
- A B AE R 0K 3 B 23 M (Principal Component
Analysis, PCA) [15]: A% HE AL 1) & ) g o7 S 4 3R
B4 [ (Covariance Matrix) ,  ME4T & B AH 2
(Singular Value Decomposition, SVD) , #2481 11
Rkl AR R
- AEARPEBE 4V Sk t-SNE (t-Distributed Stochastic
Neighbor Embedding, t-75ffii & i #0U #: N\ D [16]:
o T A R AR Rk I A R R 0 A0 A A
2, FURMERMRARERIS oMl iR R, &
R AR A ] KL 8% (Kullback-Leibler

Divergence, KLD) FHAAHMLIE, SARHEHEM:E T %
¥ (Stochastic Gradient Descent, SGD) Kfi#, t-SNEfE
Gt AR AR 1 ORI A 1R 3 T REsh A RE B R 1A ALl
B34

F. A

SRR EEIE R 2K B B AT /4, K-means A2
& i B SO LI 0 B S . K-means (1M £ 5 B A R A
AP CVERR, AR R BB AR e R R, ARE B
MORR s T RE e . HESEk R e B Ey kA4, 7
BB ) S T T BE R A Y kRS, BT SRR BT A R
L EH B EEEE (Euclidean Distance) , Fi & kB BC
) 2 e A 3 A R R AL SRR R R L, RRENEE
R TEN GRS PO AN 2 1k

. #RH%

AT U — B A R B B e AR SRR R IR T ) 4
B, R A AR Y, R AR AR AR Rk
AAAERE RS EASESERER, BHEIRE 2Y
7Y B A9 R A0S FF L &2 (Code Representation) , if H.
R R ) BB IE-SNE R4S =4, FE K-
means 7> Ff H 2 EARUE B BEA, 15 R B AR RO B — 4
ARRE, It EH K E R4S (Hamiltonian Path) % H i 8
JIEFT o

HLE A S 5 A IR L R R R R LB, B H
FAARL — IR (RS , AR M BT
B RN, B8 E e R E BN A R AL RE
Hi%, FMEE60E MEEERNMEH.

A BRI

At AR RE R EAIRE  Python FEsReataRis, 1t
A EREAURT 2 R OO — B T rh TOE B H B R
A & 5 K. 15 HEH. 58 fifd (LHEMEPIED &
785 f il fe UG, HEMERHESIE 25K 1.
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0223 pld 58
0223 pl5 56
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0302 p25 51
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0323 p43 55
0323 pad 52
0505 p80 51
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0505 p82 19
0505 p85 20
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0512 p86 36
0512 p88 32
HWBRI 4B W

5 15 785

68



B. &Kl THEH

BREMA R RS2 BB 2 57, RMFEEERHEE &

BT AR A M, EABER RO T PR

1) BTG, BRGEW. G RETTE R G
AT .

2) BHBATIFR AT A

3) R ABE N ZE piA 28 (Tokenizer) , AT/, 2
AR 2 B R B R

4) SRR RS 25 BB ARG AR A (ID) HR 1), I8 A R
TS IERL .

5) MRIEAmMAES S VIR, @R (Mask) H51,

6) JH7S (Padding) #mhfH: 41| B 5 5 51 &2 [ @ R, A
WhFe 2 N 512 flEl A ZE R

C. atHRE ARSI &

ey 1 O O R R 0 R S, FRAMME IR S
(75 i B S 2 NS S U &, 7B C4 (Contrastive Cross-
Language Code Clone Detection) [14] & fll#% A5 46 S il
TR AT R )R U HrE0n &2 (Code Representation) .
AT C4 B BL 522 $2 4 2 AR I 4R 1l B i k)
£, 1£ Ubuntu 22.04 LTS fE¥EIREE T, LL—35R NVIDIA
GeForce RTX 3080 Ti #/~F, f#H Python 3.9. PyTorch
1.11 (CUDA 11.3) 3. Transformers 4.21 (Hugging Face) *
LB E T AENIMCAER, REMA

$%IE Chsmarr /B M #E % (Recall: 0.884, Precision:

0.933, F1:0.908) .

D. t-SNE &4

BAMEE t-SNE J7 728 FE sURSRE 0 m) A = A PR 2
Z#E,  t-SNE J7 %] DA G b OR B DR 46 1 S A A0l B
A . EIEEERMEEAGERUREL T NER, W
“[E 17, REHT T G R G R A I -

Fi MR RER, RIMERALERE ZFETHT
FE2 A B LA AR oL R A S FE A A TR R 3,
“ffl 27 FEH pl15 BEH pl7 “HEFEHBEMEREER, M=
MR MR BLHIRE LI ER,

E. K-means 7%

i K-means AR H BT F s — M k (EA
DA 5 B B O BE W, T R AN 8 T 3 i BE AR ¥ (Mean
Silhouette Coefficient) #%H fe e HEREE, 2[R —HEN
(0 S ) Bl R P BRI, AN TR T R B e A R
e 37 AHETCFIH o EEAS R A SRR R A
MRE RIS (PR, B8 H R DA E AL r R R,
HEhEE IR A | OETH N —

AT FEAE & 15T 47 6 7R S R A5 P o e B2 e 4 A
TER R

- f4 5% PE B (Cosine Distance) : Wi i) & ) J7 [
(HHEEERE) , BUEMEZE 2R, ®ALRIELZ
M, % H A AR 5T 5
AL TP A a2 BB AT R B, 4R ORI P i
BRiRE, HAE4 0.935, i@ 4.
F. 23 B
FAMAE K-means i 532 58 BCAr BEAR BCH % 0B
FrETE LR I ER % EEEE (Cosine Distance) ,
RN, A ITA 0 B AR A — R 52 48| (Complete
Graph) , ABFFCH 5E B LT A B E R, Rt
A AT A B — R R AR v K BE % 4% (Hamiltonian
Path) , fn<l@ 5, #& 0 BHIAF] 2 &5, HAHRRAEE Y
fg?%ﬁﬁﬁiﬁ@ﬂ@%ﬁ?ﬁi‘.*ﬁ%ﬁi%*ﬁ%EE‘J@ E
nze Il
B OK #H B% /% (Hamiltonian  Path) , 237 — fA [
(Graph) F#&ud & —FTHE (Vertex) —IRIMEAL, TH

BEE KR 2 WIS A lE Y B A — IR K TR AR
F!
NHE 3 W il
0 i PR Rt e e 5 7 8
0 [ 000 [ 193 [ 034 | 142 | 049 | 042 | 154 | 086 | 111
T [ 193 [ 000 | 158 | 075 | 133 | 177 | 033 | 1.40 | 0.58
7034 [ 158 [ 000 | 189 | 122 | 1.00 | 079 | 054 | 0.72
3 [ 142 [ 075 | 1.89 | 000 | 0.80 | 058 | 153 | L1l | 1.67
4049 | 133 | 1.22 [ 080 | 0.00 | 064 | 162 | 169 | 0.97
51042 [ 177 [ 1.00 | 058 | 064 | 000 | 1.94 | 0.61 | 1.86
6 [ 154 [ 033 [ 079 | 153 | 162 | 194 | 0.00 | 1.05 | 0.24
777086 [ 140 [ 054 | 111 | 1.60 | 061 | 1.05 | 0.00 | 155
8 [ 111 [ 058 [ 072 | 167 | 097 | 1.86 | 024 | 155 | 0.00

g — L EE — SR A 5%

1
R E

Arg=
ey

& H R

P15 T AR AT L

p167T 5 im0 S Ak 0 A 22 70 B

Rlwlo|lo

p44% 5 RELH, p25ia A A A A R R

P88 M 7 H IR — 1, p86 TREEEL, p81RTAHIHEL

P8O LI A2, p8S T BT il
p81RT A 1L, p85HTA (HECT /A, p825E LM, p86TRIEEL.

P85 A #CT- J5 ANl

o | |

p17E SRR A -

p172 5 RE M F 4, p15al AATEA HEL

pl4at HAST R 3, p2 1 &+ Hi A2 i3 Ay IEREIPRLIE,

p16at Hfe = 70 S IR M2 70 B

2 P8O AL i E A2, p42 ZE FH R - |, p43ZE S ET-H.

IV, Wt 70 B R
BT T IR L5 7 T M A A w5

B, KCIBBT U BB DN A

- BXzCFERE (Euclidean Distance) : Rl & EAR A, DUEFE BB R8I 8 15 3 )4 1) v e 2R
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Abstract—Recently, online learning platform applications
have increasingly replaced traditional physical classroom teach-
ing with Internet-based learning environments in universities,
especially with the advent of the COVID 19 pandemic era. Based
on a stepwise regression model, this paper identifies key
variables affecting the learning outcomes of undergraduate stu-
dents using Tronclass platform in the National Taiwan Ocean
University, Taiwan. The results indicate the number of absences
from attendance plays a negative effect; whereas the scoresof
both the mid-term exam and peer group support corre- late
with a positive effect. Research implications of the findingsand
future research suggestions are discussed.

Keywords: Tronclass, learning outcome, course

I. Introduction

In Taiwan, there is a call in recent literature for the quality
of teaching to be improved and for greater involvement from
industry in maritime education, through joint industry-
academic and innovative lecture series (Hu et al., 2008; Bauk
and Radlinger, 2013). Critical to the success of the online
teaching platform is to ensure it can help meet learning
demands and supplement teaching resources even if students
are not in the classroom. However, students may be reluctant
to use the teaching platform if they feel online teaching
resources are not good, and this consequently affects their
learning motivation. This is despite the fact that past studies
indicate that digital teaching tools can reduce learning
barriers and increase students’ learning motivation
(Govindasamy, 2001; Alhomod and Shafi, 2013;
Ngampornchai and Adams, 2016; Eze et al., 2018; Han and
Lu, 2019; Li and Wong, 2019; Mei et al., 2019; Rodrigues et
al., 2019; Zainuddin et al., 2019; Al-Fraihat et al., 2020; Chao et
al.,, 2021; Aduba and Mayowa-Adebara, 2022; Yang et al.,
2022). In recent years, Tronclass has gradually become a
popular teaching platform in the universities of Taiwan.
However, studies on its implementation effectiveness are
scarce. Also, due to the effect of COVID-19 pandemic, online
meetings for learning on the teaching platform have been
emphasised in the universities (Jin et al., 2021). Thus, the

purpose of this paper is to explore students’ learning
effectiveness by introducing Tronclass in the course at
National Taiwan Ocean University. The research findings can
also help improve teaching strategies based on students’usage
feedback and a review of their learning record, and implement
teaching resource allocation when introducing digital
learning platforms in the university (cf. Pallis and Ng,2011).

I1. Brief Introduction of Tronclass

Tronclass is a web-based teaching platform and offers
innovative learning resources and evaluation tools via a
visual and graphic user interface for students, teachers,
university administrative staff, and other stakeholders. Its
convenient operation environment and secure login
procedure are key to help maintain and use this platform. The
main functions of Tronclass include course management (e.g.
roll call, course materials upload/download, and course
information announcement, such as course progress schedule,
mid-term, final term exam, mid-term warning, etc.), learning
activities (e.g. assignment, exam, discussion, quiz, feedback,
questionnaire survey, MS Team meeting, link, video, and
files sharing, etc.). Regarding exams, teachers can create
quizzes using multiple choice questions, cloze tests, and
essay questions and Tronclass allows for the addition of
multimedia instruments (e.g. pictures, diagrams, etc.) to the
questions to help strengthen students’ engagement (Cole et al.,
2021). For Tronclass users, in order to smoothlyuse Tronclass,
the minimum required broadband is 4 Mbps. The greater the
network bandwidths, the higher the number of Tronclass
users (including internal and external users) thatcan be served
(Puri, 2012). It is argued that ease of surfing the course
contents and availability of communication with users are
two key factors to affecting the adoption of an e- learning
platform (Alseelawi et al., 2020). Thus, in order to achieve
better learning outcomes, the teachers must have sufficient
professional knowledge (e.g. professional teachingsubjects
and platform management, etc.) and then carefully prepare
suitable learning materials. These materials should be
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based on course learning targets and students’ characteristics
and backgrounds. When uploading materials to the platform,
teachers should appropriately guide students to use learning
functions and conduct effective communication (e.g.
providing feedback to the students’ questions or comments)
during the semester (including school day or non-school day).
Also, the university information administration sections should
provide technical support (e.g. quick Wi-Fi environment for
users, access to multiple types of web browsers, etc.) and
regularly update the infrastructure and service contents based
on users’ feedback and consulting experts’ suggestions.
Concomitantly, the teacher can track and analyze the learning
records of Tronclass using thefunction of the front-end/back-
end system.

I1l.  Methodology

During September 2021-January 2022, the “Port
Operations and Management” course was conducted at the
National Taiwan Ocean University in Taiwan. A total of 60
undergraduates participated in the course, including 3 senior
and 57 junior undergraduate students. The teaching materials
were orgranised by the teacher and the students could
download them from the Tronclass platform at any time.
Course learning topics included port and harbourintroduction
(e.g. functions, facilities), port policy and rules,port planning,
port organisation, port operations and performance
management, port logistics, port safety and security,
container terminal management, port marketing strategies,
port competitiveness and management strategies, green port,
city and cruise development, port future development trend,
etc.). The teaching process included learning topics lectures,
group discussions and question answering, Kahoot tests, and
term project presentations. This course is a compulsory
subject with two credits and the course time is two hours
every week. The total week numberis 18 in the semester.
Basically, the teacher offered lectures on a learning topic for
1.5 hours and organised group discussion for 30 minutes
every week. During the discussiontime, each student must
provide their answers on the Tronclass platform and the
teacher/students could easily read and understand all the
answer contents each other. Then the teacher could further
explain or supplement learning information and provide
feedback based on students’ answers. The course score
evaluation included class participation (e.g. roll call, learning
response and interactionwith teacher and students, etc.), two
assignments, one mid- term exam (week 9), one final exam
(week 18), and one termproject (including PowerPoint slides
and presentation). Thirteen teaching files were uploaded onto
the Tronclass platform before the first week of the semester
and students were required to login to the Tronclass site and
browse the teaching content in the semester (18 weeks).
The teacher

L The minimum is zero and maximum is 10.

introduced the main functions of Tronclass and course credit
evaluation contents in the first week. Then, the teacher
continuously tracked and recorded students’ usage of
Tronclass during the semester, such as records of roll call,
frequencies of login per week, use time of Tronclass,
assignment and term project submissions, etc. One warning
message was sent to ant student whose course participation
score was less than 60 in the mid-term of the semester. The
scores of the mid-term exam, final exam, and ranking were
compared with the student usage of Tronclass. After
receiving ethical approval for the research through informed
consent from the student, the research data was collected. The
multiple regression analysis with least squares is used to
identify potential variables that affect the learning outcomes
of this course. Based on past studies (Bold, 2008; Alqudah et
al., 2021; Jiang and Al-Shaibani, 2022; Wang et al., 2022;
Yang et al., 2022), the dependent variable is the score of each
student. Six independent variables included the gender of the
student, the number of absences from attendance, the
frequency of login to Tronclass, the total time of browsing
Tronclass (minutes), the score of mid-term exam, peer group
support (the value is 1 if the student majored in Department
of Shipping and Transportation Management. Otherwise the
value is zero). The extreme value (e.g. standard deviation)
and correlation matrix were checked before conducting the
analysis, and analysis software was IBM SPSS Statistics and
Microsoft Excel, respectively.

IV. Results

A. Descriptive statistics of variables

Regarding the demographic statistics of the 60 research
samples, 25 are male (41.7%) and 35 are female (58.3%). The
number of absence from attendance for each sample is 0.18
time.! The frequency of login Tronclass of the semester for
each sample is 158.3 times (equal to total times of
login/number of samples)?. The average time of browsing
Tronclass of the semester for each sample is seven hours and
43 minutes. The average score of course evaluation for each
sample is 89.01 and the distribution situation is shown in
Figure 1. The highest and lowest scores were 96 and 76,
respectively. Within these samples, 55 students majored in
the Department of Shipping and Transportation Management
(91.7%), 3 students majored in the Bachelor Degree Program
in Ocean Tourism Management (5%) and 2 students majored
in the Bachelor Degree Program in Ocean Business
Management (3.3%).

2 The minimum is 29 and maximum is 387.
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Figure 1 Distribution situation of course score of the
samples

B. Results of the Stepwise Regression Analysis

The initial result of the regression model is illustrated in
Table 1. the Independent variable “Frequency of login in
Tronclass” was deleted due to its non-significant effect (p-
value >0.05).

Table |
Results of initial stepwise regression model
Independent Beta () T-value Sig.
variables
Gender of the
student 0.31 0.749 0.457
Number of
absence from -0.556 -6.707 0.000
attendance
Frequency of
login in Tronclass -0.003 -0.078 0.938
Total time of
browsing 0.050 1.193 0.238
Tronclass
The score of mid-
term exam 0.429 5.347 0.000
Peer group
support 0.108 2.445 0.018

R=0.957; R?=0.916; Adj. R?=0.907

As shown in Table II, the first revised regression model is
illustrated. The Independent variable “Gender of the student”
was deleted due to its non-significant effect (p-value >0.05).

Table 11
Results of first revised stepwise regression model

Independent Beta (5) T-value Sig.
variables
Gender of the
student 0.031 0.768 0.446
Number of -0.556 -6.775 0.000

absence from
attendance
Total time of
browsing
Tronclass
The score of mid-
term exam
Peer grou
supgort P 0.109
R=0.956; R?=0.914; Adj. R?=0.909

0.050 1.212 0.231

0.429 5.401 0.000

2.589 0.012

As shown in Table III, the second revised regression
model is illustrated. The independent variable “Total time of
browsing Tronclass” was deleted due to its non-significant
effect (p-value >0.05).

Table III
Results of second revised stepwise regression model
Independent Beta () T-value Sig.
variables
Gender of the
student 0.035 0.845 0.402
Number of
absence from -0.544 -6.779 0.000
attendance
Total time of
browsing 0.052 1.270 0.209
Tronclass
The score of
mid-term 0.434 5.500 0.000
exam
Peer group
support 0.110 2.644 0.011

R=0.956; R?=0.915; Adj. R?=0.909

As shown in Table IV, the final revised regression model
reveals that the score of the mid-term exam (t=5.322,
p=0.000) and peer group support (t=2.611, p=0.012)
positively affect the course score. The number of absence
from attendance negatively affected the course score (t=-
7.333, p=0.000).

Table IV
Results of final revised stepwise regression model

Independent Beta () T-value Sig.

variables

Number of
absence from -0.570 -7.333 0.000

attendance
The score of

mid-term 0.411 5.322 0.000

exam
Peer grou
sup%ortp 0.109 2611 0012
R=0.955; R?=0.913; Adj. R?=0.908
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V. Discussion and Conclusions

The final regression model provides the evidence that the
three independent variables (including number of absences
from attendance, the score of mid-term exam, and peer group
support) are significant and that the three independent
variables (gender of the student, frequency of login in
Tronclass, and total time of browsing Tronclass) are not
significant.

Regarding significant variables for the number of absences
from attendance, it is suggested that the teacher should
regularly observe and track student’s attendance situations.
The students who miss course learning opportunities might
develop learning gaps that prevent achievement of the
teacher’s teaching target and can not finish the course
assignment and project well. On other hand, the teacher
should continuously figure out innovative and attractive
teaching skills (e.g. adopting Tronclass learning content and
improve learning motivation). For example, the teacher could
appropriately ask students to finish assignments and project
peer reviews via their cell mobile devices and link Tronclass
platform in the classroom. The university authorities (e.g.
office of academic affairs) could encourage teachers to
conduct quizzes via Tronclass in the classroom after finishing
certain learning units. It is believed that such an interactive
technology application can bring useful learning outcomes
(including student attendance) and improve the traditional
lecture-based teaching methods.

Besides, results suggest teachers should encourage
students to actively participate in the course program
(including the usage of Tronclass) right from the early stage
of the semester. Students who have better learning outcome
(e.g. mid-term exam) will have greater opportunities to
achieve a higher overall course score in the end of the
semester. Otherwise, student engagement might continuously
reduce when they find their mid-term evaluation is poor and
result in more serious learning problems (e.g. quitting study).
From a pedagogical perspective, teachers and university
authorities should continuously care each student’s outcome
and understand their potential barriers and then provide the
necessary learning resources. For example, the teacher could
arrange teaching assistants to help provide after-school
tutoring.

In addition, the results of this paper indicate theimportance
of peer group support and reflect past studies, such as Bold
(2008) and Stracke and Kumar (2014). For example, the
students who come from Departments other than that of
Shipping and Transportation Management mightlack prior
knowledge (experience) in the learning topics andpossibly
miss important information in the course online group (e.g.
Line or Facebook) which may consequently affect their learning
outcome. The teacher could make use of cooperative peer
learning and information sharing functions

on Tronclass. Also, the teacher could appropriately learning
activities (e.g. case study and group discussion) based on
students’ backgrounds. Such a learning environment change
(via Tronclass application) can provide opportunities to help
review memories of learning events and reduce potential
barriers.

Regarding the significance of gender, although past studies
(e.g. Alqudah et al., 2021; Jiang and Al-Shaibani, 2022)
found it might play important factor to affect learning out-
comes, some studies still found gender does not affect online
course engagement, such as Cole et al. (2021). Thus, the sig-
nificance of gender variables is disputed and might play an
important role in certain study topics. For example, Wu and
Wang (2020) found female-only groups were the most active
groups in terms of the messages generated in the Facebook-
based online collaborative learning activities. In term of fre-
quency of login in Tronclass and total time of browsing Tron-
class, the potential explanation is the course score evaluation
items do not include these two variables. Thus, the students
who obtained a higher course score might in actual fact not
spend lots of time on Tronclass usage.

For the significance of frequency of login in Tronclass and
total time of browsing Tronclass, it can be explained that
some students might login to Tronclass on particular hours or
particular days. Thus, login frequency or time chunking can
not exhibit an anticipated positive effect on course score.

There are two research limitations in this paper. First, the
research sample is limited because this paper focuses on one
professional course in the university and the number of
enrollment course is usually limited. Future research could
further explore large-size professional courses with online
learning platforms and identify other key variables (e.g.
platform login consistency (hour or day), age, etc.) with
quantitative analysis methods (e.g. probit model, logistic
regression, lag sequential analysis, etc.) based on this
research findings. Second, qualitative analysis (e.g. grounded
based on in-depth interview with students and teachers) can
be further studied in similar topics and supplement the
research implication of this paper.
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