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Integrating Considerations of Students,
Teachers, and Instructional Contexts in a
Predictive Model of Distance Education

Hsiu-Ping Yueh? Chaoyun Liang™

Abstract

This study examined the effects of learning ability, learning strategy,
synchronism distance teaching, teaching effectiveness, and online-materials
on the learning outcomes of engineering majors. The interaction between
distance teaching and teaching effectiveness, as well as the mediating effects of
online-materials were tested. The results indicated that the interaction between
synchronism distance teaching and student evaluation of teaching effectiveness
influenced online materials and student-perceived learning outcomes. The
interaction effects of the group that highly valued distance instruction increased
more in response to student evaluation of teaching effectiveness than did the
effects of the group that valued distance instruction less. In addition, the
results revealed that the quality of synchronism distance instruction, student
evaluation of teaching effectiveness, and online materials are the keys to
successful distance instruction. Among these critical factors, online materials
played a mediating role in the relationship between the variables involved and
student-perceived learning outcomes.

Keywords: Synchronism distance-instruction, Online materials, Student-
perceived learning outcome, Student evaluation of teaching effectiveness,
Learning ability, Learning strategy

SUMMARY

This study is focused on a curriculum enhancement program in engineering
field, involving high-tech courses and teachers of Nanotechnology in ten
universities around Taiwan. This enhancement program is about a crossing
universities education through synchronous distance instruction, with digital
instructional materials for students to obtain learning resources after classes
and facilitate their learning. This enhancement program is also a platform for
integrating learning resources from those participating universities around Taiwan,
for achieving the goal of sharing resources. The factors of student evaluation of
teaching (SET) investigated in this study include learning abilities and strategies,
student evaluation of teaching effectiveness, distance-instruction effectiveness,
online materials, and student-perceived learning outcome. The purposes of this
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research include: (1) investigating the effects of student evaluation of teaching,
student evaluation of teaching effectiveness, distance-instruction effectiveness
and online materials on student-perceived learning outcomes, (2) analyzing the
interaction between student evaluation of teaching effectiveness and synchronous
distance instruction, and (3) analyzing the possible mediating role of online
materials.

In the current study, reviewed topics include the impacts of SET, teaching
effectiveness, learning abilities, and learning strategies on learning outcomes,
impacts of teaching effectiveness and distance instruction on learning outcomes,
and relations among online materials, distance instruction, teaching effectiveness
and learning outcomes. Based on the literature review, three research hypotheses
are made. The questionnaire developed by Yueh et al. (2012) is adopted as the
research tool, and revised according to the purposes of this study. The overall
Cronbach’s o is 936, and factor loadings are between .458 and .936, indicating
that there is a satisfying internal consistency reliability among items of the
survey. At the first stage of testing, 253 effective surveys are collected. These
surveys serving as the calibration sample are analyzed using an exploratory factor
analysis, for identifying appropriate factor constructs. During the second stage of
testing, 682 effective surveys are obtained and used as factor authentication in a
confirmatory factor analysis (CFA) for verifying the goodness of fit of factors, and
for conducting an execution path analysis and building a model. After the two
stages of data collection, a descriptive statistical analysis is conducted with SPSS
for Windows 17.0, and LISREL 8.80 is used for structural equation modeling.

The results of the exploratory factor analysis indicate that there is a satisfying
validity. The results of the confirmatory factor analysis meet the academic
standards and reveal that there is a satisfying goodness-of-fit of the model. The
results indicate that the interaction of student evaluation of teaching effectiveness
and synchronous distance education has significant impacts on online materials
and student-perceived learning outcomes, meaning the Hypothesis 2 is supported.
No matter how student evaluate the synchronous distance education, there is a
positive correlation between student evaluation of teaching effectiveness, and
student evaluation of online materials and student-perceived learning outcomes.
The results also indicate that the interaction mentioned before, together with
students’ learning abilities and learning strategies, through the mediating impacts
of online materials, can have an effective prediction on student-perceived learning
outcomes, meaning that the Hypotheses 1 and 3 are supported. The results of
structural equation modeling analysis indicate that synchronous distance education
has the greatest impact on student-perceived learning outcomes, following by the
factors of online materials, student evaluation of teaching effectiveness, learning
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strategies, and learning abilities, respectively. In addition, the interaction between
student evaluation of teaching effectiveness and synchronous distance education
also has a significant impact on student-perceived learning outcomes.

The conclusion of this study is that in the setting of distance education in
engineering field, there is a significant interaction between student-perceived
learning outcomes and synchronous distance education, and the interaction has
impacts on student evaluation of online materials and student-perceived learning
outcomes. For students who have a higher evaluation of synchronous distance
education, there is a more significant influence on student-perceived learning
outcomes, compared with students who have a lower evaluation of synchronous
distance education. The results also reveal that in distance education, the key
factors determining student-perceived learning outcomes are student evaluation of
teaching effectiveness, online materials and the quality of synchronous distance
education. Among these factors, online materials play a mediating role in factors
of student evaluation of teaching (SET), and enhance student-perceived learning
outcomes. Based on results, the researchers of this study suggest that in a well-
built distance learning setting, teachers should design appropriate instructional
materials, build learning websites with good designs and user-friendly features,
provide quality digital learning materials, and maintain effective interactions with
learners. Teachers should also encourage learners to review and study carefully
the learning materials, for enhancing student-perceived learning outcomes.
When planning distance education projects, more resources should be invested
on helping teachers design digital contents and encouraging students to use
digital learning resources, for achieving the overall quality and outcomes of
implementing distance learning programs.

Three major limitations of this study are mentioned here. First, although
this study was based on empirical analysis, it has its limits to investigate further
on individual issues, especially without data or information from participating
teachers. This problem can be solved by using other research methods with
different perspectives. Second, the questionnaires used in this study adopt self-
reported items, which only reflect student’s personal perceptions of status quo;
participants’ answers might be exaggerated due to their awareness of social
expectations or their psychological defense mechanism, failing to represent the
realities. Third, since the departments and graduate schools participating in this
distance learning program are in engineering fields and courses are all related
to engineering, part of the demographic variables might not reflect the whole
demographic truth. For example, most participating students are male, although
matching the distribution of population, the results still cannot be over-generalized
and should be interpreted carefully.
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This study also involves issues worth investigating further in future
researches, including the optimized allocation of distance learning resources,
teachers’ willingness to cooperate, and strategies for encouraging students to use
learning materials. In this study, the impacts of students’ learning abilities and
strategies on student-perceived learning outcomes are relatively limited, which
is a fact that differs from previous findings and worth further investigations. In
addition, it is hoped that more academic efforts could be invested on a further
understanding of the possible interactive and curvilinear effects among various
factors of student evaluation of teaching.
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