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Abstract

In today’s digital age, information technology is a
strategic resource for universities in the era of rapid
competition. The purpose of this study is to understand
the influence of information technology, learning attitude,
learning satisfaction, students’ learning motivation, and
learning achievement by path analysis, and to provide a
reference for universities to promote an overall quality of
learning and teaching. A total of seventy-five
questionnaires were distributed in this study, and the
effective questionnaire returned rate was 100%. The
results showed that :(1) there was a significant positive
impact between information technology (as e-learning)
and learning motivation. (2) there was a significant
positive impact between learning motivation and learning
achievement. (3) there was a significant positive impact
between learning attitude and learning motivation. (4)
there was a significant positive impact between learning
satisfaction and learning motivation.

Keywords: Information technology, Learning motivation,
Learning attitude, Learning satisfaction,
Learning achievement

1 Introduction

Information technology is one of the most important
strategic resources for universities to enhance their
competitiveness. The effective application of
information technology in learning and teaching has
become an indispensable part of the development
strategies of universities. The information technology
has affected the formal learning way due to its
pragmatic components which are anytime, anywhere
accessibility and just-in-time delivery [1-2]. With new
advancements in information technology, e-learning
has transformed the way of students’ learning in
universities in Taiwan. Therefore, this study aims to
explore the path value of information technology,
students’ learning motivation, learning attitude,
learning satisfaction, and learning achievement. The
contribution of the research is that it’s better
understanding for the causal connections between
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variables by a path analysis.
2 Research Background and Purpose

Due to the rapid changes in the technology
environment in recent years, people learn new thinking
and new ideas through the Internet and computer. The
development of computer and Internet are combined
with a large number of information technology
application, production of various types of digital
content or video materials, even offering on-demand
video, and other kinds of more flexible distance
education mode, which enable students to learn the
tools, to surf the web and to make students themselves
have a variety selection of diverse ways of learning. So,
this study is going to investigate the interaction and
correlation between information technology, learning
motivation, learning attitude, learning satisfaction, and
learning achievement.

2.1 The Survey Design and Sample Size

The present study wanted to explore if information
technology, students’ attitude, and learning satisfaction
affect students’ learning motivation and if students’
learning motivation affects students’ learning achievement.
A survey with self-administered questionnaires did
implement. The sample size of this study consisted of
seventy-five undergraduate learners enrolled in
regular-session online courses from the College of
Engineering at Far East University. It took the
researcher about four weeks to acquire seventy-five
returned questionnaires for data collections under
student’s and instructor’s permission to participate in
the study.

2.2 The Survey Design and Sample Size

According to the above discussion, the main
objectives of this study were to explore whether
information technology (e-learning) will influence
learning motivation, whether learning attitude and
learning satisfaction will affect learning motivation,
whether learning motivation will affect learning
achievement from the perspective of students.
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Therefore, this study will analyze the relationship
between information technology (e-learning), learning
motivation, learning attitude, learning satisfaction, and
learning achievement. As a result of this study to
summarize the research objectives and the research
structure as Figure 1.
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Figure 1. Research structure

(1) To verify if information technology (E-Learning)
affects learning motivation.

(2) To verify if learning attitude affects learning
motivation.

(3) To verify if learning satisfaction affects learning
motivation.

(4) To verity if learning motivation affects learning
achievement.

3 Literature Review

Due to the establishment of research objectives and
purpose, this chapter was divided into five sections.
The first section was the definition of information
technology; the second section was the description of
learning motivation; the third section was the definition
of learning attitude; the fourth section was the
description of learning satisfaction; the last section was
the meaning of learning achievement.

3.1 Information Technology (e-learning)

The information technology is involving with
computer systems, hardware, software, networks,
electronics, internet, telecommunications, e-commerce,
computer services for processing, storing, retrieving,
analyzing and sending information [3-4]. The term e-
learning is explained by “any learning that involves
using internet or intranet” and ‘“anything delivered,
enabled, or mediated by electronic technology for
specific purpose of learning”. It is the best way to
improve the spreading and sharing knowledge and

education programs through the Internet and e-learning.

E-learning can be defined as a powerful learning way
which can assist learners to evolve, enhance in
everywhere, at every time and to everyone. E-learning
not only provides a new chance for learners without
barriers of location and time limitation but also extends

choices for teaching and learning by using information
technology, and then the effect and advantage of e-
learning depends on the self-motivation of individuals
to study efficiently [5-7].

3.2 Learning Motivation

Learning motivation is often defined as being
intrinsic intention, where learners are interested in the
course content, or extrinsic, where learners are
interested in earning a course grade or credit [8].
Motivation coming from the individual’s learning
behavior is called intrinsic motivation which is
triggered internally for his/her benefit, interest,
challenges, or curiosity; on the other hand, the
individual affected by the encouragement from the
outside such as award, compliment, punishment or
social pressures is called extrinsic motivation [9].
Therefore, motivation is that learners are willing to
participate and engage in the learning process and to
move towards the established the goal-directed activity.
Learners should be according to their own learning
experience to moderate a learning attitude for
improving learning motivation, to improve learning
outcomes, achieve learning goals, and learning
achievement [10-11].

3.3 Learning Attitude

Students’ learning attitude towards e-learning is
influenced by their thoughts and actions and good/bad
comments and feelings as well. Learning attitude is the
way of learners engaging in the motivation through the
activity and the course towards a certain direction,
purpose, habitually consistent, persistent response to
form a positive or negative attitude which is under
learners in learning environment, education situation,
the response between the teachers and peers [12].
Besides, the quality of the e-learning curriculum, the
flexibility of e-learning course, and user-friendly at
convenience are critical factors to affect learners’
attitudes and satisfactions [13].

3.4 Learning Satisfaction

Learning satisfaction is about the degree of learners’
satisfaction with the overall learning processes and
outcomes, which means the implications of personal
inner feelings or attitude to participate in learning
activities. Meanwhile, learning satisfaction is one of
the primary measures of learning outcomes even
though many factors can influence the learners’
satisfaction such as teachers’ curriculum design,
knowledge delivery, study skills, personal growth,
service quality, interaction, social development and
learning environment [14]. Providing the highest
quality by using the e-learning technology provided
raises students’ satisfaction which in the result leads to
value and benefit for the long term to students
themselves [15-17].



3.5 Learning Achievement

Learning achievement refers to the consequence of
the implementation of various evaluation reviews after
learners get involved with the learning activities.
According to the evaluation reviews, it can be
understood that the performance of learners on the
indicators of learning content or changes in certain
behaviors [18-22]. Learning achievement is the
capability of a person caused by the stimulus coming
from the external environment and the internal
cognitive processes performed by the students. The
purpose of measuring learning achievement is to make
students understand their learning status and serves as
a basis for teachers to improve their teaching ways or
materials and students to improve their learning
motivations and attitudes [18]. Lindner and Dooley [23]
stated distance learning programs should be routinely
evaluated and instructors of online courses should
implement evaluation approaches to ensure if students
are able to absorb the knowledge and to have a positive
attitude and motivation and high satisfaction in
collaborative learning environments [24-25].

4 Research Method

4.1 Research Hypothesis

The main objective of this study was to understand
how much influence of the e-learning, learning attitude
and satisfaction toward to the motivation, and learning
motivation towards impact the learning achievement
for undergraduate students according to the research
model in Figure 2. In this study, four research
hypotheses were examined to determine which
hypothesis should be accepted and which should be
rejected. H1: There will be a positive relationship
between e-learning and learning motivation. H2: There
will be a positive relationship between learning attitude
and learning motivation. H3: There will be a positive
relationship between learning satisfaction and learning
motivation. H4: There will be a positive influence on
learning achievement through learning motivation. All
questionnaire items were responded to on a 7-point
Likert scale, ranging from 7 (strongly agree), through 4
(neutral), to 1 (strongly disagree).

4.2 Data Analyses

SPSS 10.0 and AMOS for Windows were used to
analyze the collected data which included demographic
characteristics, descriptive statistics, KMO value [26]
and Bartlett’s test [27], factor analysis, Pearson’s
correlation, construct reliability, multiple regression
and path analysis.

4.2.1 Demographic Characteristics

In the present study, the demographic variables
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Figure 2. The research model for the present study

Table 1. Gender and age in the research

Quantity of 20  Quantity of 21

V)
Gender Percentage % years old years old
Male  68% (N=51) 42 2
Female  32% (N=24) 20 2

included gender and age were in Table 1, there were
the 75 valid responses, 68 percent (N=51) were male
students and 32 percent (N=24) were female students;
the quantity of male were 42 and female were 20 in age
of 20 years old; the quantity of male were 9 and female
were 4 in 21 years old.

4.2.2 Descriptive Statistics

In Table 2, the strongest variable was student felt
comfortable with the e-learning environment in
information technology component (M=6.42), then e-
learning was more interested in learning and student
was willing to learn the course by it in learning
motivation component (M=6.50), e-learning environment
improved student’s thinking skills and problem-solving
skill in learning attitude component (M=6.48), the last
was that student was satisfied with the “perceived
interactions” in the e-learning environment in learning
satisfaction component (M=6.43), the most weakness
variable was that student can accomplish the
assignments by e-learning in learning achievement
(M=5.88). M is median and SD is standard deviation in
Table 2.

4.2.3 KMO Value and Bartlett’s Test

Bartlett’s test is often used to assess if at least some
of the correlations are significant. Kaiser [28] proposed
KMO value and Bartlett’s test to confirm whether the
sample data are suitable for factor analysis. The larger
the sampling suitability value of KMO value, the better
the correlation degree. In Table 3, KMO value of each
component was greater than 0.9 in which was very
suitable for factor analysis, more than 0.8 suitable for
factor analysis, well above 0.7 was acceptable for
factor analysis.
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Table 2. Descriptive statistics from component one to five

Item Topic M SD
Component 1 Information Technology (e-learning)
IT1 I have no problem at all to access information technology (e-learning). 6.38 816
IT2 I am comfortable with the e-learning environment. 6.42 .627
IT3 I get used to staying in the e-learning environment. 6.36 .654
IT4 It is so efficient to finish homework and assignment by e-learning. 6.07 .669
Component 2 Learning Motivation.
LM1 I think the teacher’s application of e-learning is useful that helps me improve my skills. 6.24 736
LM2 Using e-learning for this course is more interesting than the traditional method. 6.37 .641
LM3 E-learning makes me more interested in learning and I am willing to learn the course by it. 6.50 .655
LM4 I think my grades get improved by using e-learning. 6.12 .684
LMS5 Using e-learning encourages me to continue learning on the Internet by myself. 6.29 756
LM6 The opportunity of interaction with the teacher is enhanced by using e-learning. 6.38 612
LM7 The opportunity of interaction with my classmates is enhanced by using e-learning. 6.00 .665
Component 3 Learning Attitude
LAl Use of online learning methods makes learning easier to me. 6.02 .685
LA2 There is effective communication between the instructor and the students with e-learning. 6.29 811
LA3 I can find information actively in the e-learning environment. 6.35 .658
LA4 The e-learning environment improves my thinking skills and problem-solving skill. 6.48 .667
LAS There are more opportunities to create my own knowledge in the e-learning environment. 6.34 .642
LA6 The hyper-text online instruction can enhance my learning motivation. 6.29 779
Component 4 Learning Satisfaction
LS1 I am satisfied with the “Content and Organization” in the course. 6.25 .687
LS2 I am satisfied with the “Learning Resources” in the course 6.35 798
LS3 I am satisfied with the “Perceived Interactions” in the e-learning environment. 6.43 .598
LS4 I am satisfied with “Knowledge/Skills Delivery” in the course. 6.32 72
LS5 I am satisfied with “Learning Process” in the course. 6.37 .674
Component 5 Learning Achievement
LACH1 I have understood the content in the course by e-learning. 6.02 .582
LACH2 I can get grades improvement a lot by e-learning behavior. 5.96 564
LACH3 I believe using e-learning environment is great helpful for learning. 6.00 786
LACH4 It is helpful for me to absorb knowledge by e-learning. 6.28 .749
LACHS5 I can accomplish the assignments by e-learning. 5.88 .634

Table 3. KMO and Bartlett’s test

Bartlett’s Test

Component KMO Chi-square df Sig.
Information Technology (IT) 0.912 2738.344 147 0.000%**
Learning Motivation (LM) 0.898 3645911 105 0.000%**
Learning Attitude (LA) 0.864 31068.955 230 0.000%**
Learning Satisfaction (LS) 0.916 4978.525 231 0.000%**
Learning Achievement (LACH) 0.866 2435.461 56 0.000%**

*p <.05. **p < .01. ***p < .001.

for each component. Component One consisted of four
4.2.4 The Factor Analysis of Eigenvalues of the twenty-seven variables: IT 1 (Accessing), IT 2
(Comfortable), IT 3 (Environment), IT 4 (Efficiency).

Eigenvalues are direct indices of how much of the Component Two consisted of seven of the twenty-

total item variance is accounted for by a particular seven variables: LM 1 (skill improvement), LM 2
component [29].. The.larger t'he eigenvalue, the more (interesting), LM 3 (willing), LM 4 (grades), LM 5
variable in the item is explained by that component. (encouragement), LM 6 (interaction with teacher), LM

The eigenvalues-greater-than-one rule proposed by 7 (interaction with students). Component Three
Kaiser [28]. The reasoning is that an eigenvalue less  ¢onsisted of six of the twenty-seven variables: LA 1
than one 1mphes. that .the. scores on the component (methods), LA 2 (communication), LA 3 (activeness),
would have negative reliability. _ LA 4 (problem-solving), LA 5 (to create knowledge),

The loadings of the factors were sorted into five LA 6 (motivation enhancement). Component Four
d1m§n51pns: 1n.forrna‘F10n tech.nology., lgamlng consisted of five of the twenty-seven variables: LS 1
motivation, learning attitude, learning satisfaction and (content and organization), LS 2 (resources), LS 3
learning achievement. Table 4 presented the loadings (perceived interaction), LS 4 (knowledge and skill



delivery), LS 5 (learning process). Component Five
consisted of five of the twenty-seven variables: LACH
1 (content understanding), LACH 2 (behavior
improvement), LACH 3 (helpful environment), LACH
4 (absorbing), LACH 5 (accomplishment). These

Table 4. The factor analysis of eigenvalues

Path Analysis for Distance Learning with E-Learning 2023

variables have positive loadings and address each
component. The result of Table 4 in this study yielded
five factors with an eigenvalue of 30.09, which
accounted for 76.576% of the total variance which
meant the factors were positive reliability.

Component Eigenvalue % of variance Cumulative eigenvalue  Cumulative of % total
1 11.896 32.868 11.896 32.868
2 6.392 15.276 18.288 48.144
3 5.144 14.164 23.432 62.308
4 3.970 8.142 27.402 70.450
5 2.688 6.126 30.09 76.576

4.2.5 Pearson R Correlation Analysis

Pearson r correlation analysis is the most widely
used correlation statistics to measure the degree of the
relationship between linearly variables and is useful
way to study the strength of a relationship between the
continuous variables and to establish if there are
possible connections between variables. Pearson
Correlation Analysis is the measurement of correlation
and ranges between +1 and -1. +1 indicates the
strongest positive correlation possible, -1 indicates the
strongest negative correlation possible, and 0 indicates
no correlation [28]. The following formula is used to
calculate the Pearson r correlation:

Table 5. Pearson R correlation analysis

, = nIx,y, —Ix;
T JnE - (2x )P sy - (5, )

7., = Pearson r correlation coefficient between x and y

n = number of observations
x, =value of x (for ith observation)

v, = value of y (for ith observation)

In this study, each of the five components was
positive correlated and connected. Five correlations
were statistically significant in Table 5 (p < .001).
The strongest correlations were between learning
motivation and learning attitude (r = .774), and then
learning motivation and information technology (r
=.753).

IT LM LA LS LACH
IT Pearson 1
Sig.
Pearson J753%* 1
M Sig.(pairs) .000
LA Pearson S587** TT74%* 1
Sig.(pairs) .000 .000
LS Pearson .822%* 758%* 678%* 1
Sig.(pairs) .000 .000 .000
Pearson 319%* 396%* A21%* 565%* 1
LACH Sig.(pairs) .000 .000 .000 .000
**p <.01.

4.2.6 Multiple Regression Analysis

Multiple Regression analysis is a form of predictive
modelling technique which investigates the relationship
between a dependent and independent variable(s).
Multiple linear regression has more than one independent
variable. This technique is used for finding the causal
effect relationship between variables. There are
multiple benefits of using regression analysis such as
indicating the significant relationships between
dependent variable and independent variable, and the
strength of impact of multiple independent variables on

a dependent variable [30-31].

Beaver [32] indicated multiple regression analysis
may be utilized to ascertain the model’s goodness of fit,
the strength of the relationship between y and other
predictor variables, and the quality of the estimates and
predictions. The mathematical representation of
multiple linear regression is:

Y=a+bX +CX,+DX,+¢

where the Y is a dependent variable, X, X,, X, are

independent (explanatory) variables, a is an intercept, b,
¢, d are slopes and € is a residual (error).
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According to Table 6, the statistic results
demonstrated that the strongest strength of the
relationship was between learning motivation and
learning attitude (adjusted R* = .886), which was the
best model fits, then learning motivation and learning

Table 6. Summary of multiple regression analysis

satisfaction (adjusted R* = .815), learning motivation
and e-Learning (I.T.) (adjusted R* = .726), and learning
motivation and learning achievement (adjusted R’
=.489)

Dependent Variable: Learning Motivation

B T P

Independent Variable: e-Learning (IT)

0.805 17.998 .000***

Adjusted R> =.726

Dependent Variable: Learning Motivation

B T P

Independent Variable: Learning Attitude

0.869 14.226 .000%***

Adjusted R?> = .886

Dependent Variable: Learning Motivation

B T P

Independent Variable: Learning Satisfaction

0.836 24.863 .000%***

Adjusted R?> = .815

Dependent Variable: Learning Achievement

B T P

Independent Variable: Learning Motivation

0.774 9.258 .000***

Adjusted R?> = .489

wHEp < 001

4.2.7 Construct Reliability

Construct  reliability  indicates the internal
consistency and reliability for items, just alike
Cronbach’s alpha [33]. It can be considered as being
equal to the total amount of true score variance relative
to the total scale score variance [34]. Alternatively, it’s
an “indicator of the shared variance among the
observed variables used as an indicator of a latent
construct [35]. The higher CR value is, the higher the
proportion of true variation in the total variation is, and
the higher the internal consistency is, Fornell [35] was
first proposed this concept, suggested that the CR value
of potential variables could reach above 0.60. Formula
of CR [32] is as below:

Ay
A+ 27 (6)

or

(s + Ay + Az’

x11 x

CR= L
(/1)(11 +/1x21 +/1x3l) +(é‘1 +52 +53)

where A, is a completely standardized loading for the
ith indicator, V(9,) is a variance of the error term for
the ith indicator and p is a number of indicators.

4.2.8 Average Variance Extracted

Average Variance Extracted (AVE) is a measure of

the amount of variance that is captured by a construct
in relation to the amount of variance due to
measurement error as Figure 3. AVE is calculated
based on a congeneric measurement model as below:

A3

€3 " X3
: A

e Xk

Figure 3. Average variance extracted

Therefore, AVE can be calculated as follows:

k

AVE = i

k k

Z /1,.2 + Z Var(e,)
i=1 i=l1

Here, « is the number of items, i; is the factor
loading of item i and Var(e, ) is the variance of the

error of item [36]. From the result of the statistics
analysis, both construct reliability (CR >= 0.6) and
average variance extract (AVE >=0.5) from Table 7 to
Table 11 were greater than 0.7, which meant that the
inner quality and the internal consistency reliability
were considered acceptable [35, 37].



Table 7. CR and AVE of information techonogy
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Comp. Vari. SK KU SFL SE SMC CR AVE
IT 0.858 0.760
1 -.465 -1.04 .960%* .688 269
2 -1.68 2.246 .874* 770 250
3 -1.01 .684 744* 275 .616
4 -.270 748 .876* .584 .622
Table 8. CR and AVE of learning motivation
Comp. Vari. SK KU SFL SE SMC CR AVE
LM 0.869 0.806
1 154 =779 .870* 248 784
2 164 -.746 .866* 219 .799
3 179 -.848 .879* 198 .870
4 256 -.658 901* 210 .830
5 178 -.781 914 138 .874
6 .198 -.790 .938* .143 .861
7 228 -.829 .847* .286 736
Table 9. CR and AVE of learning attitude
Comp. Vari. SK KU SFL SE SMC CR AVE
LA 0.865 0.784
1 .143 -.855 .699* 294 .623
2 .083 .635 784* .249 .649
3 .092 -.146 .872% .368 778
4 148 267 .867* 248 7152
5 .163 284 .798* 425 .569
6 .199 448 .768* 253 .536
Table 10. CR and AVE of learning satisfaction
Comp. Vari. SK KU SFL SE SMC CR AVE
LS 0.842 0.756
1 -.591 -.381 178%* 316 .668
2 -.455 1.531 627%* 162 .658
3 -.441 =273 197* 424 .586
4 -.486 .876 179% 392 578
5 -.913 721 .892* 342 456
Table 11. CR and AVE of learning achievement
Comp. Vari. SK KU SFL SE SMC CR AVE
LACH 0.836 0.748
1 -.196 =212 .678% .026 .639
2 264 -.532 J139% -.018 .673
3 -.145 -.439 J152% .086 762
4 -.186 -.382 J134% 145 759
5 -.172 -.610 .534%* 174 .596

4.2.9 Path Analysis

Path analysis is a kind of multiple regression
statistical analysis for analyzing causal models by
examining the relationships between a dependent
variable and an independent variable. In fact, we can
realize both the magnitude and significance of causal
connections between variables, and can better
understand the causal relationships between different
variables by a path analysis. Drawing a diagram as
Figure 4 that demonstrated a visual representation of

the relationship between variables through AMOS [38].
From an overall path diagram as Figure 4, the research
results showed that learning attitude strongly affected
learning motivation (0.34); learning satisfaction
affected learning motivation (0.28); e-learning
(information technology) affected learning motivation
(0.22) and learning motivation affected learning
achievement (0.18). Therefore, H1, H2, H3, and H4
were supported due to a positive and significant
influence (p < .001). Table 12 was a summary of the
results of hypothesis testing in the present study.
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Table 12. A summary of hypothesis

Hypothesis Path Causal Relationships Path Coefficient Support
1 LT. > LM. Positive 0.22 Yes
2 L.A. > LM. Positive 0.34 Yes
3 L.S.> LM. Positive 0.28 Yes
4 L.M. > L.ACH. Positive 0.18 Yes
*kp <.001.
Learning for Web-Based Learning Systems, Advances in Developing
Altitude Human Resources, Vol. 4, No. 4, pp. 405-423, November,
2002.
el Lo 2] C. L. Lin, S. W. Yu, Y. S. Su, F. L. Fu, Y. T. Lin,
H1 H4 Charismatic Learning: Students’ Satisfaction with E-Learning
E-Learning |——1 Learning N Learning in Higher Education, Journal of Internet Technology, Vol. 20,
[o.1z2+= " I o | Achievement No. 5, pp. 1665-1672, September, 2019.
[3] H. F. Kaiser, The Application of Electronic Computers to
0345 H3 Factor  Analysis,  FEducational  and  Psychological
Measurement, Vol. 20, No. 1, pp. 141-151, April, 1960.
Learning [4] P.D. Tho, C. H. Lai, O. Navratil, Effect of Behavior Patterns

Satisfaction

Figure 4. An overall path diagram

5 Conclusion

According to research model, we had found that
information technology, learning attitude and learning
satisfaction affected learning motivation strongly,
directly and positively by investigating the influence of
each component.

The strongest correlation was between learning
motivation and learning attitude (r=.774), and the 2nd
strongest correlation was learning motivation and
information technology (r=.753), which meant the
variables relationship was very correlated and
connected. Besides, the strongest strength of the
relationship was the learning attitude towards learning
motivation (adjusted R?*=.886), learning attitude
strongly affected learning motivation (0.34) from path
analysis as well. The above statistic outcomes
explained that learning attitude influenced learning
motivation the most than information technology and
learning satisfaction; therefore, learning attitude and
learning motivation was the best model fits.

The present study identified several of components
of information technology, learning motivation,
learning attitude, learning satisfaction and learning
achievement that may guide information technology (e-
learning) to have being feasible in universities and to
improve the media quality of learning and teaching,
and may further enhance the competitiveness in high
education as well.

References

[1] W.W.Lee, D. L. Owens, A. D. Benson, Design Considerations

of Accessing Learning Materials on Learning Performance in
Student-generated Question Activities, Journal of Internet
Technology, Vol. 21, No. 1, pp. 135-146, January, 2020.

[51 H. Li, J. Masters, Editorial: E-learning and Knowledge
Management in the Early Years: Where Are We and Where
Should We Go, Knowledge Management and e-Learning: An
International Journal, Vol. 1, No. 4, pp. 245-250, December,
2009.

[6] S. Z. Keith, Self-Assessment Materials for Use in Portfolios,
Primus, Vol. 6, No. 2, pp. 178-192, June, 1996.

[71 F. P. Thaddeus, Key Success Factors of e-Learning in
Education: A Professional Development Model to Evaluate
and Support eLearning, US-China Education Review, A 9, pp.
789-795, 2012.

[81 A. K. Arens, A. J. S. Morin, R. Watermann, Relations
Between Classroom Disciplinary Problems and Student
Motivation: Achievement as a Potential Mediator?, Learning
and Instruction, Vol. 39, pp. 184-193. October, 2015.

[91 S. Omar, J. Jain, F. Noordin, Motivation in Learning and
Happiness among the Low Science Achievers of a
Polytechnic Institution: An Exploratory Study, Procedia-
Social and Behavioral Sciences, Vol. 90, pp. 702-711,
October, 2013.

[10] K. R. Wentzel, Social Relationships and Motivation in
Middle School: The Role of Parents, Teachers, and Peers,
Journal of Educational Psychology, Vol. 90, No. 2, pp. 202-
209, June, 1998.

[11] A. Tella, The Impact of Motivation on Student’s Academic
Achievement and Learning Outcomes in Mathematics among
Secondary School Students in Nigeria, Eurasia Journal of
Mathematics, Science & Technology Education, Vol. 3, No. 2,
pp- 149-156, June, 2007.

[12] S. S. Liaw, Investigating Students’ Perceived Satisfaction,
Behavioral Intention, and Effectiveness of e-Learning: A
Case Study of the Blackboard System, Computers &
Education, Vol. 51, No. 2, pp. 864-873, September, 2008.

[13] H. P. Lu, M. J. Chiou, The Impact of Individual Differences



on e-Learning System Satisfaction: A Contingency Approach,
British Journal of Educational Technology, Vol. 41, No. 2, pp.
307-323, March, 2010.

[14] L. Liu, L. Zhang, P. Ye, Q. Liu, Influence Factors of
Satisfaction with Mobile Learning APP: An Empirical
Analysis of China, International Journal of Emerging
Technologies in Learning, Vol. 13, No. 3, pp. 87-99, March,
2018.

[15] Y. C. Kuo, A. E. Walker, K. E. E. Schroder, B. R. Belland,

Self-Efficacy, and Self-Regulated

Learning as Predictors of Student Satisfaction in Online

Interaction, Internet
Education Courses, The Internet and Higher Education, Vol.
20, pp. 35-50, January, 2014.

[16] M. Moore, G. Kearsley, Distance Education: A Systems View,
Wadsworth, 1996.

[17] J. Wiers-Jenssen, B. Stensaker, J. B. Grogaard, Student
Satisfaction: Towards an Empirical Deconstruction of the
Concept, Quality in Higher Education, Vol. 8, No. 2, pp. 183-
195, August, 2002.

[18] F. Guay, C. F. Ratelle, J. Chanal, Optimal Learning in
Optimal Contexts: The Role of Self-Determination in
Education, Canadian Psychology, Vol. 49, No. 3, pp. 233-240,
August, 2008.

[19] G. R. Pike, G. D. Kuh, R. M. Gonyea, The Relationship
between Institutional Mission and Students’ Involvement and
Educational Outcomes, Research in Higher Education, Vol.
44, No. 2, pp. 241-261, April, 2003.

[20] J. M. Firmender, M. K. Gavin, D. B. McCoach, Examining
the Relationship Between Teachers’ Instructional Practices
and Students’ Mathematics Achievement, Journal of
Advanced Academics, Vol. 25, No. 3, pp. 214-236, August,
2014.

[21] R. H. Shatzer, P. Caldarella, P. R. Hallam, B. L. Brown,
Comparing the Effects of Instructional and Transformational
Leadership on Student Achievement: Implications for
Practice, Educational Management Administration &
Leadership, Vol. 42, No. 4, pp. 445-459, July, 2014.

[22] J. Swanson, C. Valiente, K. Lemery-Chalfant, T. C. O’Brien,
Predicting Early Adolescents’ Academic Achievement, Social
Competence, and Physical Health from Parenting, Ego
Resilience, and Engagement Coping, The Journal of Early
Adolescence, Vol. 31, No. 4, pp. 548-576, August, 2011.

[23] K. E. Dooley, J. R. Lindner, L. M. Dooley, Advanced
Methods in Distance Education: Applications and Practices
for Educators, Administrators, and Learners, Information
Science, 2005.

[24] R. Sims, G. Dobbs, T. Hand, Enhancing Quality in Online
Learning: Scaffolding Planning and Design through Proactive
Evaluation, Distance Education, Vol. 23, No. 2, pp. 135-148,
October, 2002.

[25] B. Lockee, M. Moore, J. Burton, Measuring Success:
Evaluation Strategies for Distance Education, Educause
Quarterly, Vol. 25, No. 1, pp. 20-26, 2002.

[26] H. F. Kaiser, A Second Generation Little Jiffy, Psychometrica,
Vol. 35, No. 4, pp. 401-415, December, 1970.

[27] M. S. Bartlett, Tests of Significance in Factor Analysis,

Path Analysis for Distance Learning with E-Learning 2027

British Journal of Psychology, Vol. 3, No. 2, pp. 77-85, June,
1950.

[28] H. F. Kaiser, An Index of Factorial Simplicity, Psychometrica,
Vol. 39, No. 1, pp. 31-36, March, 1974.

[29] J. R. Hair, E. Anderson, Multivariate Data Analysis, Prentice-
Hall Inc., 1995.

[30] J. Cohen, P. Cohen, S. G. West, L. S. Aiken, Applied Multiple
Regression/Correlation Analysis for the Behavioral Science
(3rd ed.), Lawrence Erlbaum, 2003.

[31] J. R. Fraenkel, N. E. Wallen, H. H. Hyun, How to Design and
Evaluate Research in Education (8th ed.), McGraw-Hill,
2012.

[32] B. M. Beaver, Introduction to Probability and Statistics (13th
ed.), Thomson Brooks/Cole, 2009.

[33] R. G. Netemeyer, W. O. Bearden, S. Sharma, Scaling
Procedures.: Issues and Applications, Sage, 2003.

[34] M. Brunner, H. M. Sii}, Analyzing the Reliability of
Multidimensional Measures: An Example from Intelligence
Research, Educational and Psychological Measurement, Vol.
65, No. 2, pp. 227-240, April, 2005.

[35] C. Fornell, D. F. Larcker, Evaluating Structural Equation
Models with Unobservable Variables and Measurement Error,
Journal of Marketing Research, Vol. 18, No. 1, pp. 39-50,
February, 1981.

[36] J. Henseler, C. M. Ringle, M. Sarstedt, A New Criterion for
Assessing Discriminant Validity in Variance-Based Structural
Equation Modeling, Journal of the Academy of Marketing
Science, Vol. 43, No. 1, pp. 115-135, January, 2015.

[37] P.Kline, An Easy Guide to Factor Analysis, Routledge, 1993.

[38] G. R. Norman, D. L. Streiner, PDQ Statistics (3rd ed.), B. C.
Decker Inc., 2003.

Biographies
Tien-Szu Pan received the Ph.D.
Yoa! degree from the University of New
= Orleans, USA, in 1998. He has been
™) an Advanced Software Engineer in

New Orleans and an Assistant
Professor with Dayeh University, Taiwan. He is
currently an Associate Professor with National
Kaohsiung University of Science and Technology,
Taiwan. His current research interests include robot
design, mechatronics, and control system.

Song-Yih Lin received the Ph.D.
degree in mechanical engineering
from National Cheng Kung University,
Tainan, Taiwan, in 2013. He is
currently an Associate Professor with
Far East University, Tainan, Taiwan.
His research interests include bioheat
innovation design, design theory and

transfer,
information technology.







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF005b683964da300c9ad86a94002851fa8840002b89d27dda0029300d005d0020005b683964da300c8f3851fa0033003000300064002851fa88400029300d005d00204f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9.354330
      /MarksWeight 0.141730
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


