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Table 1 Comparison of individual characteristics, flow experience from using IT, and IA by acceptance level twoards using IT in

curricular activities
Acceptance level towards using IT for curricular activities
N =452
Low acceptance level (N =256) High acceptance level (N =195)
n % n % chi-square
Gender
Female 150 58.59 93 47.69 5.512%
Male 105 41.02 102 5231
Age
<20 192 75.00 140 71.79 0.825
=20 62 2422 535 2821
Major
Other departments 154 60.16 94 4821 6.387*
Medicine 102 39.84 101 51.79
Flow experience from using IT
Low 92 3594 52 2667 7.998%
Medium 79 30.86 54 2769
High 81 31.64 86 44.10
Internet addiction (IA)
Normal 213 8§3.20 143 7333 5.54
Warning level 38 14.84 44 2256
Dangerous level 3 1.17 4 2.05

*p<0.5  *¥p<0.01  ***p=<0.001
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Table 2. Comparisons of flow experience, IA, previous experience of using I'T in curricular activities between diffent acceptance level group towards using IT

Total Lowacceptance level High acceptance level
N=451 n=256 n=195
Ttems Range Mean (SD) Mean (SD) Mean (SD)
Flow experience from using IT 1545 28.91 (5.69) 27.91(5.23) 30.19(6.01)%**
Internet addiction (IA) 21~100  41.50(12.95) 40.35 (11.79) 42.88 (14.14)%*
Withdrawal and social problems 10~50 17.07 (5.87) 16.62 (5.31) 17.62 (6.50)
Time management and performance 6--30 13.61 (4.64) 13.21(4.23) 14.09 (5.07)*
Reality substitute 315 5.82(2.30) 5.69 (2.20) 5.96 (2.40)
Experience of using information technology in curricular activities (effectiveness) 1-5 3.42(0.78) 324 (0.74) 3.65 (0.78)H**
Acceptance of using IT for curricular activities 5~25 17.13 (2.73) 15.29(1.72) 19.55 (1.73)%%**
I would be more likely to use my phone/tablet/laptop i class for class-related activities 3.56 (0.86) 3.19 (0.81) 4.04 (0.68)%
if it was mcorporated into the lecture
[ would be more likely to use my phone/tablet/laptop more for non-class-related A -
. LT L 2.91(0.95 2.81(0.83 3.05(1.07)%*
activities if I was also using it for class related activities. ( ) ©.83) > ( )
I would be more likely to participate in class if I was able to respond more .
- 3.58(0.85 3.15(0.72 4.15 (0.67)***
anonymously through my phone/tablet/laptop. > ( ) ° ( ) ( )
. Tl z s - T 7 /- ! 7 -
;;gid participate m class even if responses using my phone/tablet/laptop were non 3.58 (0.85) 3.15 (0.75) 414 (0.62)%%
I woulci be more likely to participate in class if my phone/tablet/laptop responses were A e
o ;ﬂadi’d P yp pop 1esp 3.50 (0.86) 2.99 (0.62) 4.17 (0.64)% %

"p<0.5  **p<0.01 **¥p<0.001
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Table 3. Associations between flow experience and internet addiction

Total Internet addiction score

Withdrawal and social problems

Time management and performance

Reality substitute

Ttems OR (95% CI) OR (95% CT) OR (95% CI) OR (95% CT)
Gender (Male/Female) 2.67 (1.58-4.53)%** 1.86 (1.21-2.87)%* 1.64 (1.07-2.53)* 2.28 (1.50-3.47)%**
Age 1.19 (1.00-1.41)* 1.18 (1.02-1.37)* 1.13 (0.97-1.32) 1.02(0.88-1.17)

Major (Medicine/others)

Flow experience of IT
Challenge-Skill Balance

Merging of Action and Awareness
Clear Goals

Unambiguous Feedback
Concentration on the Task at Hand
Sense of Control

Loss of Self-Consciousness
Transformation of Time

Autotelic Experience

0.82(0.49-1.37)

1.11 (0.71-1.75)
0.77 (0.50-1.19)
1.16 (0.81-1.68)
1.29 (0.87-1.92)
0.65 (0.46-0.94)*
1.05 (0.68-1.60)
0.87 (0.68-1.12)
1.88 (1.42-2.50)%**
0.83 (1.00-1.41)

0.84(0.55-1.29)

0.97(0.67-1.40)
0.85(0.60-1.23)
1.08 (0.79-1.47)
1.24 (0.90-1.73)
0.61 (0.45-0.83)*
1.20(0.84-1.72)
0.85(0.69-1.05)
1.75 (1.38-2.21)%**
0.97(0.72-1.29)

1.16 (0.75-1.78)

1.34 (0.92-1.95)
0.90 (0.63-1.30)
0.92 (0.67-1.27)
1.21 (0.86-1.69)
0.60 (0.42-0.78)%**
0.98 (0.68-1.40)
0.85 (0.69-1.06)
2.15 (1.68-2.75)%**
0.94 (0.70-1.26)

1.03 (0.68-1.57)

1.31(0.92-1.89)
0.77(0.54-1.09)
0.96 (0.71-1.30)
1.08 (0.78-1.48)
0.65 (0.48-0.87)**
1.14 (0.80-1.61)
0.79 (0.64-0.97)*
1.62 (1.29-2.03)%**
0.95(0.72-1.26)

*P<0.05 #P=0.01 #***P<0.001
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Table 4. Associations between individual characteristics, flow experience, internet addiction and acceptance level towards using information technology for curricular activities

Acceptance level of using information technology in course

Acceptance level of using information technology in course

OR (95% CI)

Items OR (95% CT)
Gender
Female 1 1
Male 1.46 (0.97-2.19) 1.44 (0.96-2.16)
Age
<20 1 1
= 20 0.80 (0.51-1.24) 0.81(0.53-1.28)
Major
Other departments 1 1
Medicine 1.51 (1.00-2.26)* 1.48(0.99-2.22)

Flow experience of information technology

Low

Middle

High

Internet Addiction
Low
High
Time management and performance

Low
High

1
1.20 (0.73-1.98)
1.97 (1.23-3.15)%*

1
1.92 (0.34-11.01)

1
124 (0.75-2.04)
1.91 (1.19-3.05)**

1
1.41(0.95-2.09)

*P<0.05 *P<0.01 ***P=0.001
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Total scale Score

129.23 (19.48)

132.42 (19.23)

129.03 (23.31)

135.41 (19.51)*

129.42 (15.47)

Total On-line Game On-line Course
N =60 n=29 n=31
n % n % n % chi-square
Gender
Female 30 50.00 17 58.60 13 41.94 1.669
Male 30 50.00 12 41.40 18 58.06
Age
<20 48 80.00 27 93.10 21 67.74 6.023%
=20 12 20.00 2 6.90 10 32.26
Major
Other departments 25 41.67 12 41.40 13 41.90 0.002
Medicine 35 58.33 17 58.60 18 58.10
Learing performance
Improved or maintain 24 40.00 9 31.00 15 48.40 1.880
Worse 36 60.00 20 69.00 16 51.60
*p<0.5  **p<0.01
Table 2. Comparisons of flow experience during and after learning intervention within groups by Pair-t test
Total On-line Game On-line Course
N=60 n=29 n=31
Middle Final Middle Final Middle Final
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Flow experience from gamified learning
Challenge-Skill Balance 14.35(3.11) 14.78 (3.11) 13.52(3.86) 14.48 (3.63) 15.13(1.94) 15.06 (2.57)
Merging of Action and Awareness 13.60 (3.24) 14.02 (3.54) 12.00 (3.17) 12.48(3.77) 15.10(2.55) 15.45 (2.64)
Clear Goals 15.43 (2.66) 15.95 (2.54) 15.90 (3.29) 16.93 (2.67)* 15.00(1.84) 15.03 (2.47)
Unambiguous Feedback 14.65 (3.11) 1532 (2.80) 15.41(3.34) 16.17 (2.59) 13.94 (2.74) 14.52(2.78)
Concentration on the Task at Hand 13.95(3.82) 14.20(3.78) 15.14 (3.44) 15.93 (3.00) 12.84(3.87) 12,58 (3.75)
Sense of Control 14.15 (3.62) 14.28 (3.38) 13.66 (4.29) 14.03 (3.84) 14.61(2.85) 14.52(2.92)
Loss of Self-Consciousness 15.62(3.54) 15.78 3.77) 14.45 (4.10) 14.93 (4.34) 16.71(2.52) 16.58 (3.01)
Transformation of Time 13.61(3.19) 14.10 (3.40) 14.72 (3.48) 15.72 (3.49)* 12.58 (2.53) 12.58 (2.33)
Autotelic Experience 13.87(3.19) 13.98 (3.27) 14.24 (3.37) 14.72(3.23) 13.52(3.02) 13.29 (3.20)

129.61 (18.84)

#*p=<0.3

#5p<0.01

#5520 001
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Table 3. Comparisons of scores of prior and after exams within groups by Pair-t test

Total On-line Game On-line Course
N=60 n=29 =31
Prior exam After exam Prior exam After exam Prior exam After exam
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Score of the test
Total scores 68.17 (11.26) 64.43 (11.19)* 68.69(10.39) 61.62 (9.52)** 67.68 (12.17) 67.06 (12.11)
multiple choice questions 45.00 (9.30) 48.00 (8.98) 4552 (9.10) 4552 (8.70) 4452 (9.61) 50.32 (8.75)*
essay questions 23,17 (5.01) 16.43 (5.97)%** 23,17 (4.47) 16.10 (5.33)%%#* 23.16 (5.54) 16.74 (6.58)%**
Score of the test by cognitive level
Memory 29.02 (6.42) 2411 (6.97)%** 29.31(5.70) 2290 (6.36)%%* 28.75(7.12) 2524 (741)*
Comprehension 26.90 (7.40) 32.89(5.45) 26.79 (7.91) 31.95 (5.00)%* 27.00(7.02) 33.76 (5.77)***
Application 13.28 (3.30) 10.47 (5.01) 13.62 (2.93) 9.79 (5.02)%** 12.97 (3.64) 11.10 (5.00)*

*p<0.5  Fip<0.01  *¥%p<0.001

Table 4. Comparisons of flow during and after learning intervention between groups by t-test

Middle Final
N=60 N=60
On-line Game On-line Course On-line Game On-line Course
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Flow experience from gamified learming
Challenge-Skill Balance 13.52 (3.86) 15.13 (1.94)* 14.48 (3.63) 15.06 (2.57)
Merging of Action and Awareness 12.00 (3.17) 15.10 (2.55)%** 12.48 (3.77) 15.45 (2.64)y**
Clear Goals 15.90 (3.29) 15.00 (1.84) 16.93 (2.67) 15.03 (2.47)**
Unambiguous Feedback 15.41 (3.34) 13.94 (2.74) 16.17(2.59) 14.52 (2.78)*
Concentration on the Task at Hand 15.14 (3.44) 12.84 (3.87)* 15.93 (3.00) 12.58 (3.75)%**
Sense of Control 13.66 (4.29) 14.61(2.85) 14.03 (3.84) 14.52 (2.92)
Loss of Self-Consciousness 14.45 (4.10) 16.71 (2.52)* 14.93 (4.34) 16.58 (3.01)
Transformation of Time 14.72 (3.48) 12.58 (2.53)** 15.72(3.49) 12.58 (2.53)***
Autotelic Experience 14.24 (3.37) 13.52(3.02) 14.72(3.23) 13.29 (3.20)
Total scale Score 129.03 (23.31) 129.42 (15.47) 135.41(19.51) 129.61 (18.84)

*p<0.5  *¥p<0.01 ***p<0.001
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