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correlates between those constructs.

Abstract—Flipped learning has become prevalent in current
schooling, as it allows students to construct their knowledge in a
meaningful way. In contrast to flipped learning, post-flipped
learning mainly focuses on reviewing post-class as opposed to
previewing pre-class. This study applied Homework Tip-On as a
post-flipped learning tool to explore the relationship between
internet cognitive fatigue, problem posing cognitive loading,
interest and reuse intention. Conﬁrmatory factor analysis was
used to verify the reliability and validity of the research
instrument, and structural equation modeling was applied to
better understand the correlates of students’ interest, cognition,
and reuse intention. There were 198 effective questionnaires
collected and the main results suggested that to evoke the
students’ reuse intention, we have to reduce the students’
problem posing cognitive loading and increase their interest.

II. LITERATURE REVIEW
A. Internet Cognitive Fatigue (ICF)
Fatigue is the state whereby individuals lose focus on what
they were concentrating on or fall into a relaxed state after
they have completed a hard task for a prolonged period of
time; it could be physical, mental, or subjective [6]-[9]. When
individuals become fatigued, they may also become
inefficient [10].
According to previous studies, the inhibition of individual
cognitive functions could be divided into cognitive failure and
cognitive fatigue [11], [12]. Cognitive fatigue might cause
cognitive disability in relation to one’s perception, action and
memory capability [13].

Index Terms—Internet cognitive fatigue, cognitive loading,
post-flipped learning.

I. INTRODUCTION
Flipped learning is regarded as a teaching method that may
allow students to create meaningful learning opportunities [1].
The students preview learning materials before class and
conduct a group discussion in the classroom [2]. Based on the
concept of flipped learning, post-flipped learning places more
focus on the students’ after school learning. Homework
Tip-On is a game-based learning tool designed to simplify the
process of post-flipped learning. The students were asked to
review the textbook as a pre-game design task, and then
review the electronics engineering concepts through
game-based learning.
Previous studies have explored the main factors that affect
the user’s intention, such as personalization and product type
[3], [4]. In recent years, more researchers have focused their
attention on the relationship between cognition and reuse
intention [5]. These previous studies provide us with
empirical evidence that reuse intention might be correlated to
individuals’ cognition. However, previous researches have
not examined the relationship between students’ internet
cognitive fatigue, problem posing cognitive loading, interest
and reuse intention. In this regard, we distributed a
questionnaire to vocational high school students who had
used Homework Tip-On, to collect data to understand the

C. Interest
Interest is regarded as an attitude that makes individuals
continue with doing something. If learners are interested in
specific subjects, they will have strong motivation,
engagement, anticipation and self-concept [19]. Therefore,
learning interest can be regarded as a benefit to learners’
learning attitude, learning confidence, and ambition [20].
Learning through multimedia can provide students with
several meaningful contexts, [21] and along with
well-designed information, it can increase learners’ interest
and be helpful to develop cognition [22].
D. Reuse Intention
Technology Acceptance Model (TAM) makes the
assumption that individuals take actions or make decisions
based on their intention, which might be affected by their
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B. Problems Posing Cognitive Loading (PPCL)
The concept of “knowing through learning by doing”
points out that the usage or utilization of knowledge might be
meaningful to learners [14]. It has become increasingly
difficult to evoke students to be engaged in learning tasks
through traditional teaching methods such as lecturing.
Therefore, involving students in problem posing instead of
just answering questions may stimulate their engagement [15].
Problem posing encourages learners to reconstruct their
domain knowledge and to assign new meaning when they are
posing questions [16]. Problem posing could be divided into
free problem-posing situations, semi-structured problemposing situations, and structured problem-posing situations
[17]. Some studies have suggested that question posing may
increase learners’ cognitive loading [18].

110

International Journal of Information and Education Technology, Vol. 7, No. 2, February 2017

the five-point Likert scale to compute scores and a
self-assessment method, with 1 representing strongly disagree
and 5 representing strongly agree.
ICF: Adapted from Hong, Hwang, Liu, Ho, and Chen
(2014) who developed a questionnaire with proven validity
[25]. PPCL: Items were adapted from Schraw and Dennison
(1994) [26]. Interest: Items were adapted from the major
types of situational interest [27]. Reuse intention: Items were
adapted from Davis (1989) [22].

attitude and subjective norm [23]. It is assumed that attitude
toward use of an information system might be related to an
individual’s behavioral intention to use [24].

III. RESEARCH DESIGN
A. Research Participants
The participants of this study were sophomore university
students from the department of electronics engineering. The
sample consisted of 192 male and 6 female effective samples.
The students have learned the basic concepts of electronics
engineering and were ready for the advanced curriculum.

3) Research procedures
In the first session of this study, the students were provided
with basic materials related to electronics engineering. They
were free to ask the teacher any questions or collect other data.
In the second session, students were engaged in posing
questions, with each student posing 5-10 multiple choice
questions. All questions were submitted to the teacher for
quality assurance. The third session involved the students
using a smart mobile device to play the games their peers had
created in Homework Tip-On. In the final session, the
students were asked to complete a questionnaire related to this
study.

B. Research Tools
1) Homework tip-on
Homework Tip-On is a game-based learning app
developed by Digital Game-based Learning Lab of National
Taiwan Normal University with funding from Taiwan’s
Ministry of Science and Technology. It is an application that
can be used on both Android and iOS. Homework Tip-On
allows users to input their well-designed questions into the
game authoring system to create games and users have ten
different game modes to choose from (see as Fig. 1).

IV. RESEARCH RESULTS
The analysis was performed in two steps. In the ﬁrst step,
the construct validity and composite reliability were assessed
to ensure the reliability and validity. Second, the Pearson’s r
coefﬁcient of correlation was used to explore the correlation
between the constructs.
A. Reliability and Validity Analyses
The construct validity and composite reliability were used
to test the validity. According to Nunnally (1978) [28], a
Cronbach’s value above .5 indicates an acceptable level of
reliability, and according to Fornell and Larcker (1981) [29],
the CR value must be above 0.7.
There were 135 questionnaires returned and 98 effective
questionnaires were analyzed. According to the results, the
Cronbach’s values in this study were from 0.71 to 0.83 and the
CR values were from 0.77 to 0.83. The results above showed
that the questionnaire items were valid.

ICF
PPCL
interest
reuse
intention

TABLE I: THE DESCRIPTIVE STATISTIC
Mean
SD
Cronbach’s α
3.61
.52
.51
3.45
.67
.82
3.40
.47
.65

CR
.83
.77
.83

AVE
.43
.34
.51

3.51

.77

.40

.77

.83

B. Item Analysis
Items

Mean

TABLE II: THE ITEM ANALYSIS
SD
Loading

t-value

ICF
Fig. 1. Screenshots of homework tip-on.

ICF-1

3.68

0.9

0.33

40.02

2) Questionnaires
The questionnaire items were adapted from previous
theories or researchers and obtained by professionally
translating the original items to Chinese. This research used

ICF-2
ICF-3
ICF-4
ICF-5
ICF-6
ICF-7

3.6
3.66
3.68

1
1.05
1

0.35
0.72
0.8

35.32
34.3
36.03
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3.52
3.75
3.39

1.11
0.88
1.23

0.88
0.78
0.5

31.22
41.63
26.87

International Journal of Information and Education Technology, Vol. 7, No. 2, February 2017
TABLE III: THE ITEM ANALYSIS
Items

Mean

SD

Loading

(1997) [34] suggested the threshold value above .80 is
acceptable. In present value of RMSEA was .06 GFI was .85,
and AGFI was .81 indicating all fit the threshold value.
Incremental Fit Measures in this research were NFI = .93,
NNFI = .95, IFI = .94, CFI = .97, RFI = .91, PCFI = .84, PNFI
= .79 and PGFI = .66. Overall, according to Hair et al. (2009),
the model fit indexes above showed that the model of this
research is acceptable.

t-value

PPCL
PPCL-1

3.35

0.95

0.46

34.55

PPCL-2

3.3

0.77

0.44

42.05

PPCL-3

3.32

1.01

0.48

32.22

PPCL-4

3.73

1.01

0.7

36.17

PPCL-5

3.51

0.94

0.73

36.58

PPCL-6

3.66

1.07

0.53

33.34

PPCL-7

3.27

0.91

0.65

35.15

TABLE IV: THE CORRELATION MATRIX
ICF
ICF
PPCL
interest
reuse
intention
p < 0.01**, p < 0.05*

interest
interest-1

3.32

0.79

0.98

41.32

interest-2

3.36

0.71

0.6

46.26

interest-3

3.27

0.67

0.42

47.66

interest-4

3.49

0.78

0.88

43.76

interest-5

3.58

0.69

0.55

50.83

reuse
intention-1

3.5

1.11

0.6

30.77

reuse
intention-2

3.54

1.09

0.63

31.98

reuse
intention-3

3.24

0.92

0.62

34.7

reuse
intention-4

3.58

0.95

0.63

37.05

reuse
intention-5

3.68

0.95

0.66

38.09

PPCL

reuse
intention

interest

1
-0.01
-0.19

1
-0.04

1

0.08

-0.21*

0.30**

1

E. Path Analysis
The significance of pathway was identified from each route
coefficient’s corresponding t value. Fig. 2 shows the results of
the path relationship among the hypotheses, revealing that
Hypotheses 1 through 5 were supported. Fig. 2 indicated that
ICF is significantly related to PPCL (β = .492, t = 4.914***);
ICF is significantly relevant to interest (β = -2.91, t =-2.185*);
PPCL is significantly related to interest (β = -.599, t =
-3.846**); PPCL is significantly related to reuse intention (β
= -3.41, t =-2.399*); PPCL is significantly related to reuse
intention (β = .442, t = 3.194**).
The explanatory ability of the model is mainly concerned
with evaluating whether there are significant route
coefficients between each research construct. That is, the
predicted ability of the model could be determined by square
multiple correlation, R2. The result of this study revealed that
the explanation power of PPCL and interest versus reuse
intention was 44.9%; the explanation power of PPCL and ICF
versus interest was 27.2%; the explanation power of ICF
versus PPCL was 24.3%. The dependent variable in the
research showed reasonable predictive ability.

reuse
intention

C. Correlation Analyses
The result of Pearson product-moment correlation
coefﬁcients are presented in Table I. There were no
signiﬁcant correlations between ICF to PPCL, interest and
reuse intention. There was also no significant correlation
between interest and PPCL. But the result showed a
significant negative correlation between reuse intention and
PPCL, and a significant positive correlation between reuse
intention and interest.
D. Model Fit Analysis
According to Hair et al. (2009) [30], the model fit indexes
for the Absolute Fit Measures include the Chi-square, Root
Mean Square Error of Approximation (RMSEA), Goodness
of Fit Index (GFI), and Adjusted Goodness of Fit Index
(AGFI). The overall Absolute Fit Measures in this research
were Chi-square =299.15; and the degrees of freedom were
184, which indicated a Chi-square/df = 1.63, ratio of less than
3, is considered to be indicative of a good fit (Kline, 2005)
[31].
On RMSEA, the threshold value of RMSEA less than .08 is
good fit (Hu & Bentler, 1999) [32]; on GFI, Doll, Xia, and
Torkzadeh (1994) [33] indicated the threshold value of GFI
above .80 is acceptable; on AGFI, MacCallum and Hong

Notes: ***p <.001, ** p <.01, * p <.05
Fig. 2. Verification of research model.

V. CONCLUSION
The hypotheses of the study sought to explain the relations
between students’ internet cognitive fatigue, problem posing
cognitive loading, interests and reuse intention when they use
Homework Tip-On as a post-flipped learning tool to study
electronics engineering.
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The results of this study suggested that to evoke the
students’ reuse intention, we have to reduce problem posing
cognitive loading and increase students’ interest. Furthermore,
the path analysis suggested that to rise students’ reuse
intention, the teachers have to decrease students’ PPCL and
rise their interest. Besides, The less PPCL the students’
perceived, they might feel more interested. While PPCL is
positively related to ICF and interest is negatively related to
ICF.
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