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This paper explores high school students’ and teachers’ preferences towards constructivist Internet-
based learning environments. The study proposes a framework, including two dimensions and five
aspects, to illustrate the features of the Internet-based learning environments. Based upon this frame-
work, the Constructivist Internet-based learning environment survey improvement (CILESI) was devel-
oped, which includes the scales of ease of use, multiple sources, student negotiation, reflective
thinking, critical judgement and epistemological awareness. Questionnaire responses gathered from
630 high school students in Taiwan suggested that the CILESI showed adequate reliability in assess-
ing students’ preferences. Male students placed more emphasis on the student negotiation, critical
judgement and epistemological awareness enhanced by the Internet-based learning environments
than female students did. In addition, the teachers of the sampled students (n = 78) were also surveyed
by CILESI. The teachers tended to express stronger preferences on the ease of use of the Internet-
based learning environments than did their students. However, students, when compared with their
teachers, seemed to express more preferences towards the features of student negotiation, reflective
thinking, critical judgement and epistemological awareness of Internet-based learning environments.

Keywords: Internet; Constructirism; Learning environments; Survey; Taiwan

Introduction

Rapid advances in technology, particularly the Internet, have led to the availability of
various tools to support teaching and learning. Computer networks open new
avenues for the design, development, storage, and distribution of and access to learn-
ing materials (Chou & Tsai, 2002). The growth of information and communication
technology, especially Internet-related technology, has changed how, what, who,
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150 M.-H. Lee and C.-C. Tsai

when, where and why we learn (Chan et al., 2001). Computer networks or the Inter-
net offer many interesting and exciting ways for exploring teaching and learning
resources, such as the possibilities for the support of synchronous, asynchronous,
autonomous and collaborative modes of teaching and learning activities (Barker,
1999; Neo, 2003). In recent years, Internet-based instruction has increasingly played
an important role in students’ learning environments. The use of web-based distrib-
uted learning is currently experiencing an enormous growth in popularity among
those employed in educational practice (Downing, 2001). The Internet is a powerful
communication tool in education, whether it is used in a distance-learning environ-
ment or within the classroom (Jain & Getis, 2003). Moreover, online learning is
increasingly perceived as an effective method of instruction (Downing & Chim,
2004). The differences between the Internet-related learning environments and
traditional learning environments has been gradually discussed; one important
discussion has focused on the perspective that Internet-based learning environments
may be better elaborated by constructivist epistemology (Chou & Tsai, 2002;
Chuang & Tsai, 2005). Downing (2001) has also suggested that Internet-based
materials not only be regarded as a source of information, but also a basis for more
constructivist learning. Recently, researchers in the field of educational technology
have also applied the constructivist theory to Internet-based or web-based instruc-
tion (e.g. Yakimovicz & Murphy, 1995; Tsai, 2001a). Many studies have empha-
sized the development of Internet-related instructional materials (e.g. Tsai, 2001a;
Tsai et al., 2001, b; Tsai & Chou, 2002; Lea et al., 2002; Jain & Getis, 2003;
Koohang, 2004). However, research focusing on how educational practice can be
implemented effectively using the Internet is not fairly robust. A careful exploration
regarding students’ perceptions and preferences towards constructivist-oriented
Internet-based learning environments may be an important foundation to develop
appropriate Internet-based instruction and then to examine its effectiveness.

Consequently, in order to explore students’ perceptions towards the multimedia,
computer-assisted or Internet-related learning environment, some instruments assess-
ing students’ perceptions or preferences were developed for this purpose, for instance,
the Constructivist multimedia learning environment survey (CMLES) (Maor, 2000, 2001)
and the Constructivist Internet-based learning environment survey (CILES) (Chuang &
Tsai, 2005). Chuang and Tsai (2005) have used the CMLES and modified the CILES
to investigate students’ perceptions towards the constructivist-oriented Internet-based
learning environment. This instrument had been validated through a LISREL confir-
matory analysis and was revealed to have highly satisfactory validity and reliability to
assess students’ preferences for constructivist Internet-based learning environments
(Wen et al., 2004). However, the CILES still has some shortcomings regarding the
illustrating of Internet-based learning environments, which will be described later, and
thus it needs to be revised further in order to measure students’ preferences.

In general, there are three components in Internet-based learning environments—
i.e. the person (learner), the machine/system and the activity (Figure 1). In this
sense, Internet-based learning environments may involve two relationships, those of
the person–machine and the person–activity. In this paper, the person–machine
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Internet-based learning environments 151

relationship is perceived as the exterior dimension of Internet-based learning envi-
ronments, which mainly deals with the interaction between the person (learner) and
the system or content provided by the machine. The relationship of person–activity
is defined as the interior dimension of Internet-based learning environments, which
focuses on how the person engages in the activity. In summary, as shown in Figure
1, the Internet-based learning environment contains exterior and interior dimen-
sions, which involve the relationships of the person–machine and person–activity,
and the learner, clearly, plays a central role in the environments.
Figure 1. A model for the components of Internet-based learning environmentsWen et al. (2004) have categorized the features of Internet-based learning environ-
ments into the technical-content aspect and the cognitive-metacognitive aspect. In
addition, Tsai (2004) has argued that Internet-based instruction should not only be
perceived as a cognitive tool or a metacognitive tool, it could also be regarded as an
epistemological tool. Tsai (2004) has suggested that epistemology deals with the
nature of knowledge and beliefs, and as learners will acquire large amounts of infor-
mation and knowledge provided by the Internet, they need to reflectively evaluate the
merits of that information and knowledge. Therefore, as Tsai (2004) has asserted,
Internet-based learning environments provide adequate opportunities for students to
deeply explore the nature or the merits of knowledge. For this reason, Internet-based
instruction can be considered as an epistemological tool.

Thus, the aforementioned dimensions of Internet-based learning environments
(i.e. exterior versus interior) could be further categorized into certain aspects. In this
paper, we integrate the suggestions made by Wen et al. (2004) and Tsai (2004), and
assert that the features or perceptions regarding Internet-based learning environments
should be further categorized into five aspects, namely the technical aspect, the
content aspect, the cognitive aspect, the metacognitive aspect and the epistemological

Figure 1. A model for the components of Internet-based learning environments
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152 M.-H. Lee and C.-C. Tsai

aspect. The technical aspect measured the ease of use for Internet learning systems;
the content aspect explored the features of the information or learning materials
contained in Internet environments; the cognitive aspect investigated the cognitive
activities and strategies involved in Internet-based learning environments; the
metacognitive aspect assessed the possibility of promoting metacognitive thinking by
Internet-based learning environments; and, finally, the epistemological aspect exam-
ined the opportunities of exploring the nature of knowledge as provided by the envi-
ronments. Moreover, the exterior dimension of Internet-based learning
environments, described previously, covers the technical and content aspects, as these
aspects mainly cope with the interaction between the user and the machine/system per
se. The interior dimension of Internet-based learning environments includes the
cognitive, metacognitive and epistemological aspects, because the interior dimension
focuses on the interaction between the user and the involved activity as provided by
the system; thus it deals with the user’s cognitive activity, metacognitive process and
epistemological thinking as promoted by the environments. To summarize, a frame-
work illustrating the features of Internet-based learning environments was proposed,
and it contained two dimensions and five aspects, as shown in Table 1.

Nevertheless, the CILES, as developed by Chuang and Tsai (2005) and Wen et al.
(2004), seemed not to cover all of the aforementioned aspects. For instance, none of
the scales in CILES explored the epistemological aspect. Moreover, some important
features of the Internet-based learning environments were also not addressed in the

Table 1. A framework of features in the Internet-based learning environment

Dimension Aspect Description
Factor(s) or scale(s) 
included

Exterior Technical Measuring extent of ease of use in 
Internet-based learning 
environments

● Ease of use

Content Exploring features of the 
information contained in 
Internet-based learning 
environments

● Multiple sources

Interior Cognitive Investigating cognitive activities 
or strategies involved in Internet-
based learning environments

●  Student negotiation

Meta-cognitive Assessing possibility of 
promoting meta-cognitive 
thinking in Internet-based 
learning environments

● Reflective thinking
● Critical judgement

Epistemological Examining opportunities of 
exploring the nature of 
knowledge as provided by 
Internet-based learning 
environments

● Epistemological 
awareness
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Internet-based learning environments 153

CILES; for instance, the multiple information sources can be viewed as an essential
component for Internet-based learning environments (Tsai, 2001a). In addition, as
Internet-based learning environments contain a variety of information, the ability of
critical judgement is necessary for students to evaluate the considerable information
gained from the Internet. Flanagin and Metzger (2000) also found that people rarely
verified Internet-based information and often believed its credibility. Tsai (2001b)
further asserted that the practice of critical judgement in the Internet-assisted class-
room was important and could support metacognition; thus, the ability of critical
judgement should be regarded as a noteworthy feature for Internet-based learning
environments. Thus, there are at least three new scales for the improvement of the
CILES: one is related to epistemological thinking involved in Internet-based learning
environments, one is related to the feature of multiple sources and, finally, one deals
with the usage of critical judgement involved in the environments.

By integrating some important scales already used by the CILES and these three
new scales, this study developed a new CILES, namely CILES-improvement (CILESI),
to survey students’ preferences towards constructivist-oriented Internet-based learn-
ing environments. The CILESI included the following scales: ease of use scale, multi-
ple sources scale, student negotiation scale, reflective thinking scale, critical judgement
scale and epistemological awareness scale. The hierarchical relationships among the
dimensions, aspects and scales discussed above are presented in Table 1.

For each aspect, CILESI included one to two scales for exploration. For instance,
the scale of ease of use is clearly viewed as the technical aspect in the exterior dimen-
sion, whereas the scales of reflective thinking and critical judgement should be classi-
fied into the metacognitive aspect in the interior dimension. Therefore, based on the
related literature reviews and previous studies, we developed the CILESI to explore
the students’ preferences towards the constructivist-oriented Internet-based learning
environments; obviously, the CILESI is adapted to the framework shown in Table 1.

Fraser (1998) has defined the learning environment in terms of the shared percep-
tions between the students and the teachers. Not only the students’ perceptions, but
also the teachers’ perceptions about the learning environments constitute an impor-
tant component to describe the learning environments. Researchers have developed
questionnaires to assess both students’ and teachers’ perceptions about learning
environments. For instance, Fisher and Fraser (1983), in an Australian sample,
found that there was a significant difference between students’ perceptions of class-
room learning environments and those expressed by teachers. Tsai (2003) also
suggested that there was a gap between students’ and teachers’ preferences towards
the laboratory learning environments in Taiwan. These researchers suggest that the
gap existed because of the different roles teachers and students played in the learning
environments. It is obvious that teachers and students are in quite different positions
in Internet-based learning environments than those in traditional learning environ-
ments. For example, Chou and Tsai (2002) have suggested that, in Internet-based
learning environments, the teacher is viewed more often as a ‘guide on the side’ and
both the teacher and students are simultaneously ‘guides’ and ‘sages’ because they
become continual learners and peer-teachers, who swiftly adjust learning objectives

D
ow

nl
oa

de
d 

by
 [

N
at

io
na

l C
hi

ao
 T

un
g 

U
ni

ve
rs

ity
 ]

 a
t 0

5:
01

 2
6 

A
pr

il 
20

14
 



154 M.-H. Lee and C.-C. Tsai

in the light of changing information and advanced computer technology. However,
there were almost no prior studies examining teachers’ perceptions about Internet-
based learning environments, or measuring the gap between students’ and teachers’
preferences towards Internet-based learning environments. For this reason, we
revised the student CILESI survey to the teacher version, in order to further investi-
gate teachers’ preferences of Internet-based learning environments and then to
explore the possible gap between students’ preferences of Internet-based learning
environments and those expressed by teachers.

In sum, the main purposes of this paper were to: 

1. develop the revised CILES, namely the CILESI, including both the student
version and teacher version, to assess a group of Taiwan high school students’
and their teachers’ preferences towards constructivist Internet-based learning
environments.

2. examine the validity and the reliability of the CILESI by factor analysis.
3. explore the role of gender and Internet experiences on the students’ responses to

the CILESI.
4. investigate the role of gender and teaching experiences on the teachers’ responses

to the CILESI.
5. compare the students’ and teachers’ responses to the CILESI.

Method

Subjects

The sample included 630 high school students (329 males and 301 females) from
eight high schools across northern, central and southern areas of Taiwan. For each
school, two or three classes were selected. These students were in 22 classes and had
various social-economic backgrounds in addition to their science achievement.
Although this sample could not be viewed as a national sample, the surveyed students
came from a variety of high schools in Taiwan, across different demographic areas
and backgrounds, and might, to a certain extent, be said to represent many high
school students in Taiwan. The selected students’ teachers (coming from 22 classes)
were also asked to respond to the CILESI and some comparisons were made between
students’ and their teachers’ preferences towards constructivist Internet-based learn-
ing environments. The selected teachers were those who taught science, mathemat-
ics, language and social studies for the participant students. A total of 78 responded
to the CILESI. The teachers had average teaching experiences of 8.37 years, ranging
from 1 to 25 years. Among these teachers, 45 of them were female

CILESI development

For the initial development of the CILESI, the scales of ease of use, student negotia-
tion and reflective thinking used in the original CILES were utilized.1 The scales of
multiple sources, critical judgement and epistemological awareness were newly
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Internet-based learning environments 155

added. All of these scales were designed to investigate students’ preferences towards
constructivist Internet-based learning environments. A detailed description of the six
scales, with a sample item, is presented below: 

1. Ease of use scale—measuring perceptions of the extent to which students prefer
that Internet-based learning environments are easy to use; e.g. When navigating
in Internet-based learning environments, I prefer that they take only a short time
to learn how to use.

2. Multiple sources scale—assessing perceptions of the extent to which students
prefer that Internet-based learning environments contain various information
sources and interpretations; e.g. When navigating in Internet-based learning
environments, I prefer that they can connect to rich web resources.

3. Student negotiation scale—exploring perceptions of the extent to which students
prefer to have opportunities to explain and modify their ideas to other students
in Internet-based learning environments; e.g. In Internet-based learning environ-
ments, I prefer that I can get the chance to talk to other students.

4. Reflective thinking scale—measuring perceptions of the extent to which students
prefer to have the opportunities to promote critical self-reflective thinking in
Internet-based learning environments; e.g. In Internet-based learning environ-
ments, I prefer that I can think deeply about new ideas.

5. Critical judgement scale—assessing perceptions of the extent to which students
prefer to have opportunities to critically evaluate information; e.g. In Internet-
based learning environments, I prefer that I can critically judge the value of
different perspectives.

6. Epistemological awareness scale—assessing perceptions of the extent to which
students prefer to have opportunities to explore the value, source, merit or nature
of knowledge; e.g. When navigating in Internet-based learning environments, I
prefer that I can explore deeply about the nature of knowledge.

In this study, each scale included five items, presented in a five-point Likert mode,
ranging from ‘strongly agree’ to ‘strongly disagree’. Two experts in the field of Inter-
net-based instruction commented on the items for content validity, and six high
school students were selected to clarify the wording of each item. Students’ responses
were scored as follows: the ‘strongly agree’ response was assigned a score of 5, while
the ‘strongly disagree’ response was assigned a score of 1. Hence, students gaining
higher scores in a certain scale showed stronger preferences towards the specific
feature of constructivist Internet-based learning environments.

Results

Factor analysis

To validate the CILESI, exploratory factor analysis with varimax rotation was
performed to clarify the structure of the preferences towards constructivist Internet-
based learning environments. Subjects’ preferences were grouped into six orthogonal
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156 M.-H. Lee and C.-C. Tsai

factors, which were: ease of use, multiple sources, student negotiation, reflective
thinking, critical judgement and epistemological awareness. The eigenvalues of the
six factors from principal component analysis were larger than 1, while items with
factor loading less than 0.50 should be omitted from the survey. As a result, only one
item in the critical judgement scale was omitted; there was thus a total of 29 items
retained in the final version of the CILESI (shown in Table 2), and total variance
explained was 73.27%. A full list of the CILESI items is presented in Appendix 1.

The reliability (Cronbach’s alpha) coefficients respectively for these scales were
0.89, 0.90, 0.89, 0.90, 0.83 and 0.89 and the overall alpha was 0.95, suggesting that
these scales had high reliability in assessing the students’ preferences towards
constructivist Internet-based learning environments.

Students’ mean scores on the scales of the CILESI

Table 3 shows the 630 students’ average item scores and standard deviations on the
six scales of the CILESI. According to the table, students attained high scores on the
multiple sources scale (an average of 4.23 per item), reflective thinking scale (an aver-
age of 4.22 per item) and the ease of use scale (an average of 4.20 per item). Their
scores on the critical judgement scale, at an average of 3.86 per item, were relatively
lower when compared to those of other scales.

Gender comparisons on the students’ scores on the CILESI

In order to explore whether there had been a difference between male students’ and
female students’ preferences towards the Internet-based learning environment, this
study further analysed the responses by the two genders. Prior computer or Internet-
related learning environment studies have suggested that female students were usually
more anxious and showed relatively unfavourable attitudes towards computer-related
learning environments, whereas male students often more readily adapted to them
(Brosnan & Lee, 1998; Chua et al., 1999; Tsai et al., 2001a; Durndell & Haag, 2002).
As shown in Table 4, the results of the present study revealed that male students had
significantly higher preferences on the student negotiation scale (t = 4.82, p < 0.001),
the critical judgement scale (t = 2.58, p < 0.05) and the epistemological awareness
scale (t = 2.97, p < 0.01) than female students. Males expressed greater preferences
than females on the student negotiation scale, suggesting that males had greater inter-
est in online discussions and wanted to interact with others about their ideas or to build
consensus with others. In addition, male students more than female students tended
to prefer Internet-based learning environments where they could have more opportu-
nities to promote their critical judgement and epistemological awareness.

Internet experiences and preferences towards Internet learning environments

Many previous studies focusing on students’ use of computers have indicated that
there were some relationship between their computer experience and their attitudes
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158 M.-H. Lee and C.-C. Tsai

towards Internet learning environments (e.g. Levin & Gordon, 1989; Smith et al.,
2000; Tsai et al., 2001a, b). This study also explored the role of Internet experience
on the CILESI scores.

The length of time of using the Internet per week was defined as an indicator for
students’ Internet experiences. This study divided the sample students into three
groups with different levels of Internet experiences: less than 5 hours per week
(n = 264), 5–15 hours per week (n = 193) and over 15 hours per week (n = 173). The
ANOVA tests, as shown in Table 5, revealed that Internet experience played a role in
the ease of use scale (F = 7.86, p < 0.001), the student negotiation scale (F = 3.44, p
< 0.05) and the critical judgement scale (F = 15.54, p < 0.001). With a series of
Scheffé tests (post hoc tests), it was further indicated that students having greater expe-
rience tended to have statistically higher scores on the ease of use scale than those
having less experience of Internet usage. The students with mild experience of Internet
usage tended to be significantly more critical towards the student negotiation feature

Table 3. Students’ scores on the scales of the CILESI (n = 630)

Scale No. of items Item mean S.D.

Ease of use 5 4.20 0.70
Multiple sources 5 4.23 0.66
Student negotiation 5 4.02 0.67
Reflective thinking 5 4.22 0.64
Critical judgement 4 3.86 0.73
Epistemological awareness 5 4.11 0.64

Table 4. Gender comparisons on the scales of the CILESI

Scale Gender Mean S.D. t-value

Ease of use Male 4.23 0.61 0.98 (n.s.)
Female 4.17 0.78

Multiple sources Male 4.24 0.62 0.55 (n.s.)
Female 4.22 0.70

Student negotiation Male 4.14 0.55 4.82***
Female 3.88 0.75

Reflective thinking Male 4.26 0.59 1.59 (n.s.)
Female 4.17 0.69

Critical judgement Male 3.93 0.75 2.58*
Female 3.78 0.70

Epistemological awareness Male 4.18 0.59 2.97**
Female 4.03 0.68

***p<0.001; **p<0.01; *p<0.05.
n.s.: not significant.
Male n = 329, female n = 301.
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Internet-based learning environments 159

of the Internet-based learning environment than those with less experience. The
results also indicated that moderate users showed stronger preferences on the critical
judgement scale than the other two groups of students. The findings derived from this
study, in many cases, were consistent with those revealed by Chuang and Tsai (2005)
that the moderate Internet users tended to be more critical towards some features of
constructivist Internet-based learning environments.

Teachers’ mean scores on the scales of the CILESI

Table 6 shows the CILESI scores gathered from the teachers of the surveyed
students; a total of 78 teachers were involved. According to Table 6, teachers scored
highest on the ease of use scale (an average of 4.39 per item), followed by the multiple
sources scale (an average of 4.18 per item). Their scores on the critical judgement
scale (an average of 3.68 per item), similar to that of their students, was relatively
lower among all of the CILESI scales.

Exploring teachers’ gender differences on the CILESI scales

This study further compared male and female teachers’ scores on the six scales of the
CILESI. The results of t-tests are presented in Table 7, indicating that there was no

Table 5. An analysis between students’ hours of Internet usage (per week) and six scales of the 

CILESI

Scale Ease of use
Multiple 
sources

Student 
negotiation

Reflective 
thinking

Critical 
judgement

Epistemological 
awareness

Mean, S.D. Mean, S.D. Mean, S.D. Mean, S.D. Mean, S.D. Mean, S.D.

(1) <5 h 4.08 (0.73) 4.25 (0.59) 3.95 (0.69) 4.20 (0.67) 3.80 (0.71) 4.10 (0.62)
(2) 5–15 h 4.29 (0.67) 4.29 (0.68) 4.11 (0.65) 4.28 (0.62) 4.09 (0.66) 4.19 (0.66)
(3) >15 h 4.30 (0.64) 4.13 (0.72) 4.01 (0.64) 4.18 (0.62) 3.69 (0.78) 4.03 (0.65)
F (ANOVA) 7.86*** 2.79 3.44* 1.30 15.54*** 2.81
Scheffé test (2) > (1) (2) > (1) (2) > (1)

(3) > (1) (2) > (3)

***p<0.001; **p<0.01; *p<0.05.

Table 6. Teachers’ scores on the scales of the CILESI (n = 78)

Scale No. of items Item mean S.D.

Ease of use 5 4.39 0.70
Multiple sources 5 4.18 0.48
Student negotiation 5 3.86 0.62
Reflective thinking 5 3.96 0.61
Critical judgement 4 3.68 0.54
Epistemological awareness 5 3.89 0.52
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160 M.-H. Lee and C.-C. Tsai

significant difference between male and female teachers’ responses on any CILESI
scale. Thus, male and female teachers tended to share similar preferences towards
Internet-based learning environments as assessed by this study.

Teaching experiences and preferences towards Internet learning environments

This study also examined the correlation between the teachers’ teaching experiences
and their preferences towards Internet-based learning environments. As shown in
Table 8, teachers’ years of teaching had significantly positive relationship to their pref-
erences on the ease of use scale (r = 0.27, p < 0.05) and the epistemological awareness
scale (r = 0.44, p < 0.001) of the CILESI. Teachers with more teaching experience
tended to show stronger preference towards ease of use learning environments where
students’ epistemological awareness was also enhanced. Many studies have suggested
that teachers’ teaching experience had some correlation with technological use; for
instance, Yaghi’s (2001) study suggested that teachers with more years of teaching had
a lower level of confidence in using computers. The present study seemed to propose
that teachers having greater teaching experience tended to emphasize more the ease
of use of the Internet-based learning environments, a somewhat similar finding to
Yaghi’s (2001) study, as their lower confidence in using the technology might drive
them to demand user-friendly Internet environments. However, research on the corre-
lation between teachers’ teaching experiences and the epistemological aspect regard-
ing Internet-related learning environments has not yet been fully investigated. This
study showed an initial finding that teachers with more teaching experience empha-
sized more the in-depth exploration of the nature of knowledge when students navi-
gated in Internet-based learning environments.

Table 7. Gender comparisons on the teachers’ scores of the CILESI

Scale Gender Mean S.D. t-value

Ease of use Male 4.38 0.81 −0.15 (n.s.)
Female 4.40 0.62

Multiple sources Male 4.24 0.50 1.02 (n.s.)
Female 4.13 0.47

Student negotiation Male 3.83 0.57 −0.32 (n.s.)
Female 3.88 0.67

Reflective thinking Male 3.90 0.57 −0.67 (n.s.)
Female 4.00 0.63

Critical judgement Male 3.67 0.57 −0.07 (n.s.)
Female 3.68 0.53

Epistemological awareness Male 3.82 0.48 −0.96 (n.s.)
Female 3.94 0.54

***p<0.001; **p<0.01; *p<0.05.
n.s.: not significant.
Male n = 33, female n = 45.
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Internet-based learning environments 161

Students’ versus teachers’ scores of the CILESI

The research findings about the possible gap between teachers’ and students’ prefer-
ences towards Internet-based learning environments are limited; therefore, this study
analysed the differences between students’ and teachers’ responses on the CILESI by
a series of t-tests, as shown in Table 9. The table indicates that teachers scored signif-
icantly higher than the students on the ease of use scale (p < 0.05). However, on the
scales of student negotiation, reflective thinking, critical judgement and epistemolog-
ical awareness, opposite findings were revealed. Students in these scales attained higher
scores than their teachers.

As shown in Table 1, the scales on the CILESI were classified into five aspects and
two dimensions. Thus, the results of the present study seemed to indicate that teach-
ers showed higher preferences for a better technical features in the Internet-based
learning environments (i.e. ease of use) than their students. On the other hand,
students expressed higher preferences for more cognitive, metacognitive and episte-
mological activities (such as the student negotiation, reflective thinking, critical
judgement and epistemological awareness) in Internet-based learning environments
than their teachers. In other words, teachers highlighted the technical aspects in
Internet-based learning environment, while students, interestingly, emphasized the
advanced aspects in preferred Internet-based learning environments.

Table 8. The correlation between teaching experiences and the scores of the CILESI scales 

(n = 78)

Scale
Ease 
of use

Multiple 
sources

Student 
negotiation

Reflective 
thinking

Critical 
judgement

Epistemological 
awareness

Years of 
teaching

0.27* 0.09 (n.s.) 0.12 (n.s.) 0.20 (n.s.) 0.20 (n.s.) 0.44***

***p<0.001; **p<0.01; *p<0.05.
n.s.: not significant.

Table 9. The differences between students’ and teachers’ responses on the CILESI

Student Teacher t-test

Scale Mean S.D. Mean S.D. t

Ease of use 4.20 0.70 4.39 0.70 −2.24*
Multiple sources 4.23 0.66 4.18 0.48 0.88 (n.s.)
Student negotiation 4.02 0.67 3.86 0.62 2.00*
Reflective thinking 4.22 0.64 3.96 0.61 3.40**
Critical judgement 3.86 0.73 3.68 0.54 2.62*
Epistemological awareness 4.11 0.64 3.89 0.52 2.94**

***p<0.001; **p<0.01; *p<0.05.
n.s.: not significant.
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162 M.-H. Lee and C.-C. Tsai

Discussion and conclusion

Learning environments are the social-psychological contexts within which learning
occurs (Fraser & Walberg, 1991). In the past few decades, many questionnaires have
been developed and used for assessing students’ perceptions of learning environ-
ments (Fraser, 1998). However, students’ preferences towards Internet-based learn-
ing environments have not yet been fully investigated. For this reason, Chuang and
Tsai (2005) used the CILES instrument to explore students’ preferences towards
constructivist-oriented Internet-based learning environments. However, as shown in
the framework presented in Table 1, some important aspects and features of Inter-
net-based learning environments were not addressed by the CILES. Therefore, by
integrating some important scales already used in the CILES together with three new
scales, this study developed a questionnaire (CILESI) to assess students’ preferences
towards Internet-based learning environments.

According to the results of the exploratory factor analysis, the CILESI had highly
satisfactory validity and reliability to evaluate students’ preferences. Consequently,
the items in this questionnaire were grouped into six scales, which corresponded to
the framework in Table 1 used to illustrate the various features of Internet-based
learning environments.

This study explored gender differences in students’ preferences towards Internet-
based learning environments, and the results implied that males and females held
similar preferences on the technical and content aspects, the exterior dimension of
Internet-based environments (as suggested in Table 1). However, male students
placed more emphasis on the interior dimension of Internet-based learning environ-
ments than did female students. This result, to a certain degree, was related to Tsai
et al’s (2001a) suggestion that female students were often more anxious and showed
relatively negative attitudes towards Internet-based environments, since the students’
attitudes would impact their cognitive or mental involvement in Internet-related
activities.

The study also explored the relationships between students’ Internet experience
and their preferences towards Internet-based learning environments. The result
reported by this study was similar to that by Chuang and Tsai (2005), which
suggested that students having moderate Internet experience seemed more critical in
their preferences concerning Internet-based learning environments. However, further
studies are required to explore how Internet experience influences preferences
towards Internet-based learning environments.

Moreover, this study conducted an initial investigation concerning teachers’ pref-
erences towards Internet-based learning environments. The results suggested that
senior teachers emphasized more the technical aspect of Internet-based learning envi-
ronments than did younger teachers. Senior teachers might have less Internet experi-
ence than junior teachers, and thus demand a more facilitated Internet environment.
In addition, this study revealed that senior teachers seemed to stress the epistemolog-
ical aspect when students were involved in Internet-based learning environments. This
suggests that teachers with greater teaching experience tended to expect Internet-based
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Internet-based learning environments 163

learning environments to offer more opportunities for students to deeply explore the
nature of knowledge. The teachers’ richer teaching experience might help them to be
more highly aware of the importance of epistemological issues in educational
processes, and they believed that Internet-based learning environments could mark
out some avenues of approach.

The study further explored the possible gap between teachers’ and students’ pref-
erences towards Internet-based learning environments. The results reveal that teachers
seemed to express stronger preferences on the exterior dimension of Internet-based
learning environments (e.g. ease of use) than did their students. In other words, teach-
ers tended more to emphasize the relationship between the learner and the machine/
system provided by the Internet-based learning environment. However, the results also
showed that students, when compared to their teachers, seemed to express a greater
preference towards the interior dimension of Internet-based learning environments
(e.g. student negotiation, critical judgement), implying that students highlighted the
interaction between the learner and the activity involved in the Internet-based learning
environment. The results, to a certain extent, were similar to those in Tsai’s (2003)
study, which explored Taiwanese science students’ and teachers’ perceptions of labo-
ratory learning environments. Tsai (2003) suggested that students preferred a much
more ‘student-cohesive’ and open-ended laboratory environment than their teachers
expected, and that teachers showed higher preferences for better equipment and the
material environment than did their students. That is, teachers in both studies focused
more on the technical support within the learning environment, whereas students high-
lighted the cognitive activities involved. One plausible interpretation of these results
may stem from the idea that teachers believe students were more able to engage in
higher-level learning activities (e.g. cognitive or metacognitive) in traditional learning
environments; and that teachers probably perceive Internet-based learning environ-
ments simply as technical support or a content resource for teaching. Thus, they
focused more on the exterior dimension, such as technical aspects, in the students’
Internet-based learning environments. However, students were often more frequent
Internet users than their teachers, so that they placed more emphasis on the interior
dimension while involved in Internet-based learning environments. Clearly, more
research is necessary to fully investigate possible factors causing the differences
between the students and teachers. Developers of the Internet-based learning
environments also need to pay attention to such differences to create a learning envi-
ronment that is favoured by both teachers and students.

The sample in this study included only students and teachers in Taiwan. The
results derived from this study describe some Taiwanese high school students’ and
teachers’ general preferences towards Internet-based learning environments. Further
investigation sampled from higher grade levels, such as university students, or from
different countries using the CILESI instrument, will provide more information for
those wishing to establish better Internet-based learning environments. In addition,
the paper has proposed a framework to illustrate the diverse features of the Internet-
based learning environment; and based upon this framework, researchers should be
able to further elaborate aspects of Internet-based learning environments. Finally, the
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164 M.-H. Lee and C.-C. Tsai

CILESI instrument includes only six scales, viewed here as only some representative
features in the framework. Other scales, in addition to those included in the CILESI,
should be developed in the future.
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Note

1. In a pilot study with a smaller sample of students, it was found that other scales of the CILES
instrument (such as ‘inquiry learning’) were overlapping with some scales used in the current
study. Therefore, only three scales originally used in the CILES were selected for this study.
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Appendices

Appendix 1: The questionnaire items in the CILESI instrument

Ease of use scale:
When navigating Internet-based learning environments, I prefer that they… 

1. have an interesting screen design.
2. are easy to navigate.
3. are fun to use.
4. are easy to use.
5. take only a short time to learn how to use.

Multiple sources scale:
When navigating Internet-based learning environments, I prefer that they can… 

1. provide a variety of relevant web links.
2. discuss a learning topic though various perspectives.
3. present a learning topic by different methods.
4. offer various information sources to explore a learning topic.
5. connect to rich, relevant web resources.

Student negotiation scale:
In the Internet-based learning environment, I prefer that… 

1. I can get the chance to talk to other students.
2. I can discuss with other students how to conduct investigations.
3. I can ask other students to explain their ideas.
4. other students can ask me to explain my ideas.
5. other students can discuss their ideas with me.

Reflective thinking scale:
In the Internet-based learning environment, I prefer that… 

1. I can think deeply about how I learn.
2. I can think deeply about my own ideas.
3. I can think deeply about new ideas.
4. I can think deeply about how to become a better learner.
5. I can think deeply about my own understanding.

Critical judgement scale:
In the Internet-based learning environment, I prefer that… 

1. I can critically evaluate web content.
2. I can critically judge the value of different perspectives.
3. I can examine a variety of information and then make my judgement.
4. I can evaluate the features of various information sources.

Epistemological awareness scale:
When navigating Internet-based learning environments, I prefer that they can… 

1. display the source of knowledge.
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2. enable deep exploration about the nature of knowledge.
3. evaluate the merits of knowledge.
4. present the process of knowledge development.
5. display the hidden value of knowledge.
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