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Abstract

This paper explored students’ preferences toward the constructivist Internet-based learning

environments. A Constructivist Internet-based Learning Environment Survey (CILES) was

developed. The CILES consisted of six scales, including student negotiation, inquiry learning,

reflective thinking, relevance, ease of use and challenge. Questionnaire responses gathered

from more than 700 high school students in Taiwan suggested that the survey showed ade-

quate reliability in assessing students’ preferences. Students showed stronger preferences for

the learning environments, which were easy to use or navigate and integrate complex real-life

problems with relevant knowledge in a meaningful way. In addition, males and females shared

similar preferences toward the Internet-based learning environments. Students having mod-

erate Internet experiences seemed to be more critical to the preferences of the Internet-based

learning environments, in which they may have demanded authentic and facilitated Internet-

based learning environments, while their inquiry and reflective thinking should be promoted.

� 2004 Elsevier Ltd. All rights reserved.

Keywords: Internet; Constructivist; Learning environment; Questionnaire; Survey
*Corresponding author. Tel.: +886-3-5731671; fax: +886-3-5738083.

E-mail address: cctsai@mail.nctu.edu.tw (C.-C. Tsai).

0747-5632/$ - see front matter � 2004 Elsevier Ltd. All rights reserved.

doi:10.1016/j.chb.2004.02.015

mail to: cctsai@mail.nctu.edu.tw


256 S.-C. Chuang, C.-C. Tsai / Computers in Human Behavior 21 (2005) 255–272
1. Introduction

Internet-based instruction has been widely spread on the Internet in recent

years. In the Internet-based learning environments, students could have a variety

of new learning opportunities. For example, with the use of the Internet, distance

education has switched from the objectivist approach to the constructivist envi-
ronments (Passerini & Granger, 2000). Technological improvements in education

have taken many forms over the centuries; innovations like radio, television, re-

corded audio-tapes, CD-ROM products, and computer networks literally have

influenced students’ learning methods (Chou & Tsai, 2002; Moore & Kearsley,

1996). Indeed, at present, Internet instruction gradually plays an important role in

students’ learning environments, but students’ preferences about these environ-

ments still have not been fully investigated. This study proposes that the students’

preferences toward Internet-based learning environments may influence their actual
learning behaviors and outcomes in such environments. Prior studies have shown

that students’ attitudes toward computers have interactions with their motivation

and performance of using and learning computers (AlKhaldi & AlJabri, 1998;

Houle, 1996). Similarly, if the use of the Internet-based learning environments is

one of the important trends for the practice of education, it is necessary to probe

students’ attitudes or preferences toward these environments. Therefore, the pur-

pose of this study is to explore students’ possible preferences toward the Internet-

based learning environments.
As Tsai (2001) stated, students’ preferences toward the Internet-based learning

environments could be illustrated through probing the constructivist epistemology.

Constructivism is a relatively new educational paradigm. It asserts that learners

should be viewed as cognitive subjects engaged in the process of active knowledge

construction (Fosnot, 1996; Tsai, 2000; von Glasersfeld, 1993). Moreover, con-

structivism also ‘‘concentrates on learners constructing their personal understand-

ings during social interactions in their learning environment’’ (Maor, 2000). As a

result, a constructivist educator should encourage students to be collaborative in
meaning construction through discussion, argumentation and negotiation among

teachers, peers, and other students. In other words, from the constructivist per-

spective, the ideal learning environments should be student-centered, in which

teachers are not simply information providers; instead, they become facilitators of

students’ knowledge construction.

The attributes of the Internet-based learning environments share some similar

features with the constructivist epistemology. For example, the Internet-based

instruction is an openly distributed system; therefore, students can actively enroll
in any given curriculum content or participate learning activities at any time and

at any place, where only has to be equipped with a computer and the Internet

connection. According to Relan and Gillani’s (1997) study, in the student-centered

Internet-based learning environments, students could help decide the contents to

be organized and learned. In addition, French, Hale, Johnson, and Farr (1999)

also considered that, in the Internet-based learning environments, students could

have more choices of and control over not only their learning time and pace, but
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also the objectives and learning outcomes. Furthermore, because the Internet-

based instruction consists of both asynchronous (such as e-mails) and synchronous

(such as video conferencing) communication features, it enables learners to be

involved in the process of social interactions. This is similar to what the con-

structivist-oriented learning environments emphasize: based on prior knowledge,

learners could justify and elaborate their meanings and share experiences with
others through discussion, argumentation and negotiation (Chou & Tsai, 2002;

Wen, Tsai, Lin, & Chuang, in press).

To summarize, there are many parallels between the Internet-based learning

environments and the constructivist-enhanced pedagogies. As described above,

both the Internet-based learning environments and the constructivist-oriented

pedagogies encourage each individual student’s meaningful construction of

knowledge and also highlight the social interactions with learning materials, peers

or experts. There are certainly indeed some differences between these two. The
Internet is a tool/medium and can be constructivist or didactic depending on the

intentions of the designer of the Internet-based learning environment. Nevertheless,

from the contemporary educators’ perspectives, an ideal Internet-based learning

environment can be developed through the constructivist pedagogy. Or, the con-

structivist ideas of teaching can be effectively implemented through the Internet.

Similar viewpoints are supported by various authors. For example, Yakimovicz

and Murphy (1995) have found that constructivism presented an approach ap-

propriate for the implementation of the Internet-based instruction. In Passerini and
Granger’s (2000) study, they have also claimed that the Internet shifts distance

education from an objectivist approach to education to a constructivist environ-

ment. Relan and Gillani (1997) have clearly defined the Internet-based instruction

as ‘‘the application of a repertoire of cognitively oriented instructional strategies

implemented within a constructivist and collaborative learning environment, uti-

lizing the attributes and resources of the World Wide Web’’ (p. 43). Therefore, the

constructivist Internet-based learning environments contain a variety of resources

which are related to individual students’ experiences, facilitate their knowledge
construction, and provide various types of social interactions. The environments

emphasize prior knowledge, social negotiations, autonomy, and student-centred-

ness (Tsai, 2001).

The popularization of the Internet-based instructional materials, increasing with

tremendous speed and numbers on the Internet, has drawn both educational re-

searchers and web content developers’ attention. Without doubts, the Internet-en-

hanced instruction is quickly moving into the educational mainstream (Helmi, 2002).

It has become one of the major tools for those learners, who have had intentions to
seek more stimulating learning environments. However, at present, students’ pref-

erences have not yet been fully investigated. Thus, based on the constructivist-ori-

ented perspective, this study aims to explore students’ possible preferences toward

the Internet-based learning environments. Previous studies also found that gender

and usage experiences may have also played an important role in students’ views

toward computers or the Internet (e.g., Durndell & Haag, 2002; Hills & Argyle,

2003; Smith, Caputi, & Rawstorne, 2000; Tsai, Lin, & Tsai, 2001). These studies, in
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general, support that male students and students with more experiences tend to have

more positive views toward using computers and the Internet. This study would also

investigate how students’ gender and their Internet usage experiences may be related

to their preferences toward Internet-based learning environments.

This study, first, developed a questionnaire to survey a group of high school

students in Taiwan about their preferences toward the constructivist learning envi-
ronments. Then, the validity and the reliability of the questionnaire were examined

and students’ different responses in the questionnaire were analyzed. The role of

gender and Internet experiences on the responses were further explored. Finally,

some students were interviewed to provide more information about students’ pref-

erences toward Internet-based learning environments.
2. Methodology

2.1. Subjects

The initial sample of this study consisted of 727 Taiwanese high school (including

both junior and senior high school) students, whose ages were ranged from 12 to 18-

year-old. The sample was selected according to three major demographic areas,

Northern, Central and Southern Taiwan. From each area, a varied number of in-

dividual classes from a number of different high schools were chosen to complete a
survey, assessing their preferences toward the Internet-based learning environments.

This sample may not have been considered as a national sample, but the selected

students were composed of those who had divergent academic backgrounds, came

from different demographic areas, and belonged to various socio-economic statuses.

The ratio of the selected students was roughly correspondent to the ratio of the

actual distribution of high school students across three major demographic areas in

Taiwan. Moreover, those, who completed the survey, all had Internet experiences.

Thus, to some degrees, the sample in this study could be said to represent major
Taiwanese high school students. For students’ non-responses, unintentional skips or

unidentifiedable marks on some items of the survey, this study processed these as

‘‘missing’’ data. Hence, the valid number of student cases on each item or scales of

the survey may have varied. However, the ‘‘missing data’’ for any item or scale was

not to excess 7% of the whole data set. The sample included 46% males and 54%

females.

2.2. Questionnaire accessing students’ perceptions of the Internet

Researchers have developed some methods to assess students’ views about the

constructivist-oriented learning environments. For example, Taylor and Fraser

(1991) and Taylor, Dawson, and Fraser (1995, 1997) designed a Constructivist

Learning Environment Survey (CLES) to assess whether a particular classroom was

consistent with the constructivist pedagogy. Maor (2000) developed a Constructivist

Multimedia Learning Environment Survey (CMLES) to evaluate students’ percep-
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tions about the inquiry-based and constructivist-oriented multimedia learning en-

vironments. Although there have been more and more questionnaires aiming to

assess students’ perceptions of learning environments (Fraser, 1998), few of them

were related to the Internet-oriented learning environments.

To assess students’ perceptions of the Internet-based learning environments, a

Chinese learning environment questionnaire, named the Constructivist Internet-
based Learning Environment Survey (CILES), was implemented in this study.

This questionnaire was slightly modified from the Constructivist Multimedia

Learning Environment Survey (CMLES), which had been originally designed by

Maor (2000, 2001) to evaluate an interactive multimedia (IMM) program. In this

study, CMLES was selected as a model questionnaire, because the IMM program

shared similar features presented by the Internet-based learning environments,

such as interactivity, social negotiation, and open-ended inquiry. There were two

versions of the CMLES (i.e., Maor, 2000, 2001); however, they used jointly in
comparable contexts, except that Maor’s (2001) questionnaire had an additional

scale, called ‘‘challenge.’’ In order to acquire a fuller description about students’

perceptions, this study chose Maor’s (2001) version to be the prototype of the

CILES. After the initial construction of the CILES, an expert in the field of

Internet-based instruction commented on it for face validity, and 12 students were

chosen to clarify the wording of each statement. As a result, the CILES consisted

of six scales (five items for each scale), presented with bipolar agree/disagree

statements in a five-point Likert scale. A detailed description of the six scales was
presented below:

1. Student negotiation scale: measuring perceptions of the extent to which students

have opportunities to explain and modify their ideas to other students in the In-

ternet-based learning environments.

2. Inquiry learning scale: measuring perceptions of the extent to which students have

the opportunities to be engaged in inquiry learning in the Internet-based learning

environments.

3. Reflective thinking scale: measuring perceptions of the extent to which students
have the opportunities to produce critical self-reflective thinking in the Internet-

based learning environments.

4. Relevance scale: measuring perceptions of the extent to which students discern

that the Internet-based learning environments are authentic and represent real life

situations.

5. Ease of use scale: measuring perceptions of the extent to which students discern

that the Internet-based learning environments are easy-to-use.

6. Challenge scale: measuring perceptions of the extent to which students discern
that the Internet-based learning environments are challenging but helpful in prob-

lem solving.

The following indicates six sample items from each scale of the CILES:

1. In the Internet-based learning environments, I prefer that I can get the chance to

talk to other students.

2. In the Internet-based learning environments, I prefer that I can find out answers

to questions by investigation.
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3. In the Internet-based learning environments, I prefer that I can think deeply about

how I learn.

4. When navigating in the Internet-based learning environments, I prefer that they

show how complex real-life environments are.

5. When navigating in the Internet-based learning environments, I prefer that they

are easy to use.
6. When navigating in the Internet-based learning environments, I prefer that they

are complex but clear.

For a complete survey, please refer to Appendix A.

2.3. Procedure of data collection

After the target students were chosen, they were asked to browse a few selected

local Internet-based instructional sites and systems, which had been nominated as the
best instructional web sites by the Ministry of Education, Taiwan. During the pro-

cess, pupils were first asked to evaluate the sites, and later to respond their preferences

by using the CILES. These sites, based upon the researchers’ perspectives, could be

viewed as more constructivist-oriented. They included a variety of information and

resources to help students’ knowledge construction and social interactions. Since

sample students at least obtained such actual Internet learning experiences, involving

the navigation of certain local instructional sites before completing the CILES, it

could be believed that the variability about students’ interpretations of the Internet
learning environments would not be very high. That is, their general perceptions

toward the features as well as the possible functions of Internet-based learning en-

vironments would not be highly divergent. They had some similar experiences and

interpretations toward the Internet-based learning environments and thus they all

had adequate experiences to show their preferences toward these environments.

Consequently, they could show their preferences toward the Internet-based learning

environments, especially when compared to their actual navigation experiences.
3. Results

3.1. Factor analysis

This study used exploratory factor analysis, principle component analysis with

varimax rotation, to clarify the structure of the perceptions toward the constructivist

Internet-based learning environments. Subjects’ preferences were grouped into six
orthogonal factors, which were: student negotiation, inquiry learning, reflective

thinking, relevance, ease of use, and challenge components. All of the six factors

were retained in the final version of the survey and they accounted for 74.92% of

variance. The eigenvalues of the six factors from principle component analysis were

larger than one. An item was retained only when it loaded greater than �0.40 on the

relevant factor and less than �0.40 on the non-relevant factor. Thus, the initial 30

items were reduced to 29 items (as shown in Table 1). This way of selecting items was



Table 1

Rotated factor loadings and Cronbach’s alpha values for the six factors (scales) of the CILES

Item Factor 1:

Student

negotiation

Factor 2:

Inquiry

learning

Factor 3:

Reflective

thinking

Factor 4:

Relevance

Factor 5:

Ease of use

Factor 6:

Challenge

Factor 1: Student negotiation a ¼ 0:92

1 0.660

2 0.655

3 0.844

4 0.827

5 0.789

Factor 2: Inquiry learning a ¼ 0:90

6 0.744

7 0.747

8 0.754

9 0.585

10 0.546

Factor 3: Reflective thinking a ¼ 0:92

11 0.739

12 0.760

13 0.724

14 0.724

15 0.661

Factor 4: Relevance a ¼ 0:91

16 0.767

17 0.723

18 0.710

19 0.722

20 0.627

Factor 5: Ease of use a ¼ 0:93

21 0.682

22 0.778

23 0.772

24 0.759

25 0.778

Factor 6: Challenge a ¼ 0:85

27 0.797

28 0.791

29 0.531

30 0.593

Total a ¼ 0:97, total variance explained is 74.924%.

Note: Loading less than 0.40 omitted.
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utilized by some similar studies for developing computer or Internet-related instru-

ment for students (Selwyn, 1997; Tsai et al., 2001).

The reliability (alpha) coefficients respectively for these scales were 0.92, 0.90,

0.92, 0.91, 0.93, and 0.85, suggesting that these scales had satisfactory reliability in

assessing students’ preferences toward the constructivist Internet-based learning

environments.
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3.2. Students’ scores on the scales

Table 2 shows students’ average item scores and standard deviations on the six

scales of the CILES. A further examination of mean differences among these six

scales is presented in Table 3. According to Table 2, students scored highest on the

relevance scale (an average of 4.21 per item), followed by the ease of use scale (an
average of 4.19 per item), the reflective thinking scale (an average of 4.13 per item),

the inquiry learning scale (an average of 4.09 per item), the challenge scale (an av-

erage of 3.97 per item), and the student negotiation scale (an average of 3.96 per

item).

Table 3 illustrates the paired t-test results, comparing the scores of these scales.

The results indicated that the relevance scale had a highest mean score. It showed a

significant difference with other scales of the CILES, except the ease of use scale and

the reflective thinking scale. Thus, this result may have suggested that students ap-
preciated the authentic learning environments, presented with realistic tasks and a
Table 2

Students’ scores on the scales of the CILES

Scale # of items Item mean SD

Student negotiation 5 3.96 0.75

Inquiry learning 5 4.09 0.73

Reflective thinking 5 4.13 0.74

Relevance 5 4.21 0.74

Ease of use 5 4.19 0.79

Challenge 4 3.97 0.73

Table 3

Paired t tests for the means of six scales of CILES

Mean difference SD t value

Negotiation-inquiry )0.14 0.61 )5.78���

Negotiation-thinking )0.17 0.64 )6.96���

Negotiation-relevance )0.25 0.69 )9.48���

Negotiation-ease of use )0.23 0.73 )8.19���

Negotiation-challenge )0.05 0.73 )0.2
Inquiry-thinking )0.04 0.55 )1.79
Inquiry-relevance )0.12 0.3 )5.11���

Inquiry-ease of use )0.09 0.68 )3.53���

Inquiry-challenge 0.13 0.65 5.04���

Reflective thinking-relevance )0.07 0.6 )3.26
Reflective thinking-ease of use )0.05 0.67 )2.07
Reflective thinking-challenge 0.17 0.64 6.80���

Relevance-ease of use 0.02 0.59 0.92

Relevance-challenge 0.24 0.65 9.74���

Ease of use-challenge 0.22 0.66 8.81���

*** p < 0:001.
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wide range of information. They may have also preferred the learning environments,

integrating complex real-life problems with relevant knowledge in a meaningful way.

Students scored second highest on the ease of use scale, which showed a significant

difference among the comparisons of the six scales of the CILES, in spite of those

scales of reflective thinking and relevance. This result may have thus implied that most

students preferred that the design of the web page was user-friendly and could be easily
used to navigate. Moreover, they may have not only preferred to have an interesting

screen design, but also preferred to learn how to readily operate it in a short time.

On the contrary, students scored lowest on the student negotiation scale. This

scale had a significant difference with most of the scales of the CILES, except the

challenge scale. Although the student negotiation scale achieved 3.96 in a 1–5 scale, it

remained comparatively low when it was in comparison with others. Thus, it could

be proposed that, while learning in the Internet-based environments, there were, at

least, a certain group of students, who may have not wanted to pay much attention
to the opportunities to discuss with each other on how to conduct investigations or

to build consensus with others. Instead, they would rather be involved in the pro-

cesses of independent learning.

The result of the challenge scale reached the second lowest score. It showed a

significant difference with other scales of the CILES, except the student negotiation

scale. This may have hence suggested that, learning in the Internet-based environ-

ments, some students may have not expected to generate new questions or new ideas.

Besides, they may have not wished to be engaged in challenging and complex en-
vironments, either. The lower score of this scale was somewhat related to the higher

score of the ease of use scale, suggesting students’ preferences toward a facilitated

structure of the Internet-based learning environments.

3.3. Exploring gender differences on the scales

In order to find out whether there had been a difference between male students

and female students’ preferences toward the Internet-based learning environments,
this study further analyzed the responses of two genders. In prior studies, females

showed a distinctive difference in computer anxiety, computer attitudes and com-

puter behaviors from males (Brosnan & Lee, 1998; Chua, Chen, & Wong, 1999;

Durndell & Haag, 2002). These studies suggested that females were usually more

anxious and showed negative attitudes toward the computer-related learning envi-

ronments, in which males were often more adapted to them. However, as shown in

Table 4, the results of this study did not reveal any significant differences between

males and females. As a result, males and females tended to share similar preferences
toward the Internet-based learning environments. This result is worthy of noting,

because it contradicted to most studies regarding the relationship between technol-

ogy and gender, suggesting computing as a masculine dominated technology (e.g.

Durndell & Thomson, 1997; Schumacher & Morahan-Martin, 2001; Tsai et al.,

2001). Thus, this result may have implied preferred or well-established Internet-

based learning environments should make no difference and be equally appreciated

by both genders.



Table 4

Gender comparisons on the scales of Constructivist Internet-based Learning Environment Survey

Scale Gender Mean SD t value

Student negotiation Male 3.98 0.78 0.75 (n.s.)

Female 3.94 0.72

Inquiry learning Male 4.15 0.75 1.72 (n.s.)

Female 4.05 0.71

Reflective thinking Male 4.14 0.75 0.25 (n.s.)

Female 4.12 0.74

Relevance Male 4.23 0.75 0.54 (n.s.)

Female 4.19 0.74

Ease of use Male 4.21 0.82 0.58 (n.s.)

Female 4.17 0.76

Challenge Male 4.02 0.77 1.64 (n.s.)

Female 3.93 0.69

n.s.: not significant.
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3.4. Internet experiences and preferences toward Internet learning environments

Previous research has revealed that students’ computer experiences were related to

their attitudes toward computers (e.g., Levin & Gordon, 1989; Smith et al., 2000).

Therefore, it was interesting to explore the relationships between the Internet ex-

periences and preferences for the Internet learning environments. The Internet ex-

periences, in this study, were defined as the length of time, of which students used the

Internet per week. This study divided the sample students into three groups of dif-

ferent levels of the Internet experiences: less than 8 h/week, 9–16 h/week, and over 17
h/week. In the sample, about 37% of the students self-reported that they had spent,

in average, less than 8 h on the Internet every week, 38% for 9–16 h per week, and

25% for over 17 h per week. Table 5 displays an analysis between different Internet

experience groups and their perceptions toward the Internet-based learning envi-

ronments. The ANOVA tests showed that the Internet experiences played a role on
Table 5

An analysis between hours of Internet usage (per week) and six scales of CILES

Scale Student

negotiation

(mean, SD)

Inquiry learn-

ing (mean,

SD)

Reflective

thinking

(mean, SD)

Relevance

(mean, SD)

Ease of use

(mean, SD)

Challenge

(mean, SD)

(1) <8 h 3.96 (0.79) 4.01 (0.80) 4.01 (0.80) 4.08 (0.85) 4.06 (0.88) 3.86 (0.79)

(2) 9–16 h 4.07 (0.68) 4.26 (0.68) 4.24 (0.71) 4.36 (0.61) 4.35 (0.68) 4.04 (0.65)

(3) >17 h 4.01 (0.84) 4.12 (0.72) 4.12 (0.74) 4.20 (0.76) 4.25 (0.82) 4.04 (0.82)

F (ANOVA) 0.94 5.62�� 4.31� 6.84�� 6.42�� 3.31�

Scheffe test (2) > (1) (2) > (1) (2) > (1) (2) > (1)

* p < 0:05.
** p < 0:01.
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the inquiry learning scale, the reflective thinking scale, the relevance scale, the ease of

use scale, and the challenge scale. However, students of different Internet experiences

did not show significant differences on the scale of the student negotiation. With a

series of Scheffe tests (post hoc tests), it further indicated that students having a fair

time of exposure to the Internet tended to have statically higher scores on the inquiry

learning scale, the reflective thinking scale, the relevance scale, and the ease of use
scale, despite that the students having the longest time of Internet usage did not show

a significant difference with those having an average or less time of using the In-

ternet. 1 This result indicated that moderate users showed stronger preferences on

certain scales (i.e., inquiry learning scale, the reflective thinking scale, the relevance

scale, and the ease of use scale). Students having mild Internet experiences seemed to

be more critical to the preferences of the Internet-based learning environments. A

possible explanation of this outcome may come from the fact that students with

maximum Internet experiences could facilitate and adjust their usages and naviga-
tions through their rich computing skills, while students with minimum experience

were far from being critical to the Internet-based learning environments due to the

lack of related knowledge. In general, moderate users are considered the most likely

target audiences for most instructional systems. Thus, it was meaningful to inves-

tigate their preferences, and then to provide their perspectives for the Web system

designers to construct more usable and favorable learning environments.

3.5. Follow-up study – interviews with selected students

In order to obtain more information of students’ preferences toward the Internet-

based learning environments, 12 students across different scores of CILES were

chosen to conduct independent in-depth interviews by one of the authors. The in-

terview questions mainly explored students’ views about successful Internet-based

learning environments. All of the interviews were recorded by a digital recorder.

Because the interviews were conducted in Chinese-language, all of the data presented

in this paper had to be transcribed after the authors’ translation and was further
examined by an independent listener.

After examining the qualitative data, it was found that most of the interviewed

students shared a consistent point of view, considering ‘‘relevance’’ to be the most

important factor for the success of the Internet-based learning. For example, when

asked what they thought to be the most important determinant for the success In-

ternet-based learning, some of their answers are listed below:

ST3: It should contain attractive material, such as games or other useful informa-

tion, of which I can apply to an authentic context.
ST9: I think the content is the most important factor. It has to be relevant to our

lives. For instance, if I want to learn something about dancing, I will look

up the relevant information on the Internet first.
1 The F-value of the challenge scale was statistically significant; however, with a further examination of

the post hoc test, it did not reveal any statistical difference. This part of the result may require further

exploration.
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ST7: Successful Internet-based instruction should always provide opportunities for

us to practice, as well as offer information relating to school subjects or our

daily lives.

ST1: The instruction has to include rich information with lots of pictures, but the

downloading speed must be fast. Moreover, the content should also be rele-

vant to our everyday lives.
ST10: I think a successful Internet-based learning environment should provide

something relevant to our daily lives or something we do not know. Besides,

it has to be fun, easy to navigate, and easy to be understood. The screen de-

sign had better be 3D-animated and the sound effects should be well estab-

lished as well.

Based upon the interview responses above, students highlighted the importance of

‘‘relevance’’ for Internet-based learning environments. Some students, for example,

ST1 and ST10, also mentioned about the importance of ‘‘ease of use.’’ Such pref-
erences could also be found when the subjects were asked to describe more details

about the features of successful Internet-based instruction. For example, ST9 con-

sidered a successful educational Web site should be ‘‘well planned, clear, without too

many bugs, and updated.’’ Similarly, ST10 thought successful Internet-based in-

struction should be ‘‘fun, easy to navigate, and easily understood.’’ Moreover, ST12

presumed an important determinant for the success of Internet-based learning was to

‘‘allow students to receive the information without interruptions and difficulties.’’

Still a few students expressed the preferences likely related to CILES’s ‘‘reflective
thinking’’ scale. The following student, ST5, is an example for this.

ST5: The (Internet-based) instruction must be interesting. Besides, I can learn by fol-

lowingmy own thoughts, and think during the process of learning.Most of all, it

must be authentic, and the content should not be constrained within textbooks.

In general, most students preferred the Internet-based learning environments with

authentic content relevant to their daily lives. At the same time, some subjects

showed their demands for an easy-to-navigate or facilitated Internet-based instruc-

tional system. Nevertheless, none of the interviewed subjects mentioned their
preferences for the features of ‘‘challenging’’ and ‘‘student negotiation’’ of the In-

ternet-based learning environments. The findings were highly consistent with the

quantitative results shown in Tables 2 and 3. The results in Tables 2 and 3 revealed

that students attained highest scores on the CILES ‘‘relevance’’ and ‘‘ease of use’’

scores, but had lowest scores on the ‘‘student negotiation’’ and ‘‘challenging’’ scales.

Such a high consistency between quantitative results and qualitative details may, to a

certain extent, also show the (content) validity of the CILES.
4. Discussion and conclusion

Researchers have developed many methods to assess learners’ views and prefer-

ences about their learning environments. The CILES was one of the pioneering

questionnaires, which aimed to evaluate the Internet-based learning environments.

With the implementation of the CILES, this study found that the results were similar



S.-C. Chuang, C.-C. Tsai / Computers in Human Behavior 21 (2005) 255–272 267
to what Maor (2000) had reported about the preferences for interactive multimedia

instructional programs by an Australian sample. According to his report, respon-

dents scored highest on the authenticity scale (renamed as the relevance scale in this

and later studies), second highest on the complexity scale (renamed as the ease of use

scale in this and later studies), lowest on the student negotiation scale, and second

lowest on the inquiry learning scale. Most of these outcomes were corresponding to
the results of this study, except the second lowest scale. 2

It may be worthwhile to further note the similarities of the results between these

two studies. First, they both indicated respondents’ solid preference on the relevance

scale. This may have thus suggested that learners preferred the Internet-based in-

struction (or interactive multimedia programs) to reflect authentic environments, in

which the information and knowledge could be presented in meaningful contexts.

This suggestion was parallel to what the constructivist epistemology asserted, even

though one may have argued a conflict between ‘‘authentic’’ experiences and the
‘‘virtual’’ world provided by the Internet. In fact, recent technology development in

sound effects and animation on the Internet (e.g., JAVA or the use of virtual reality)

has been immensely improved. Thus, due to the limits of certain circumstance

constraints (e.g., observing the happening of an earthquake), the ‘‘virtually au-

thentic’’ learning environments offered by the Internet, as proposed by Tsai (2001),

were often considered as a better alternative for the instruction of certain materials.

It was also worth to be noted that, for both studies, the scores of ‘‘social nego-

tiation’’ scale were relatively low when compared with other scales. That is, both
Taiwanese and Australian instructional system users showed relatively stronger

concerns for other preferences, such as the need for relevance and ease of use, when

compared with the need of social negotiation.

This study examined the relationships between the length of time on Internet

experiences and preferences toward Internet-based learning environments. It was

found that the students having moderate Internet experiences seemed to be more

critical to the preferences of the Internet-based learning environments. Perhaps, one

more important study is to explore how the kinds of Internet experiences may play
an important role in the preferences toward the learning environments. Clearly, more

research is necessary to address this issue.

This study also conducted some student interviews to explore their preferences

toward Internet-based learning environments. The interview responses showed that

students highlighted the importance of ‘‘relevance’’ and ‘‘ease of use,’’ but they

seldom mentioned the ‘‘challenging’’ and ‘‘student negotiation’’ features of Internet-

based learning environments. The interview findings were highly consistent with the

quantitative results, and such a consistency also showed the validity of CILES
questionnaire.

The sample in this study only included the students, who were aged between 12

and 18 years old, in Taiwan. Therefore, the results derived from this study could only
2 The result of the challenge scale was not presented in Maor’s (2000) report. Thus, it could not be

compared with the results of this study. Excluding the challenge scale, the second lowest outcome of the

study was the inquiry learning scale, which was parallel to what Maor had revealed in his study.
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be used to describe Taiwanese high school students’ general preferences toward the

Internet-based learning environments. Further investigations on students from

higher levels (such as university students) or from different demographic areas (such

as Europe and America) using the CILES will provide additional data for those who

wish to accomplish a better Internet-based instructional program for different pur-

poses. Moreover, in a series of studies conducted by Fraser (1998), learners’ ex-
pectations were often different from the learning environments in reality.

Consequently, it is suggested to develop an actual form of the CILES, which may

help instructors or web designers to be aware of students’ perceptions and per-

spectives toward certain existing Internet-based learning environments. Besides, only

learners’ perceptions toward the Internet-based learning environments were revealed

in this study. With the results of the CILES, collected from instructors or web

content developers, it may also be valuable to investigate their preferences in order to

construct the better Internet-based learning environments.
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Appendix A. Constructivist Internet-based Learning Environment Survey (CILES)

student preferred form

What I wish happened in the Internet-based learning environments
Pleas

the In

Stude

In the

learn

I pref

1. I

ta

2. I

st

in

3. I

to
4. O

m

Sex : �Male � Female
e select how often you PREFER each of the following statements to happen in

ternet-based learning environments

nt Negotiation

Internet-based

ing environments,

er that. . .

Almost

never

Seldom Sometimes Often Always

can get the chance to

lk to other students

� � � � �

can discuss with other

udents how to conduct

vestigations

� � � � �

can ask other students

explain their ideas

� � � � �

ther students can ask

e to explain my ideas

� � � � �
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5. Other students can

discuss their ideas with me

� � � � �

Inquiry Learning

6. I can find out answers

to questions by

investigation

� � � � �

7. I can carry out
investigations to test

my own ideas

� � � � �

8. I can conduct follow-up

investigations to answer

my new questions

� � � � �

9. I can design my own ways

of investigating problems

� � � � �

10. I can approach a
problem from more than

one perspective

� � � � �

Reflective Thinking

In the Internet-based

learning environments,

I prefer that. . .

Almost

never

Seldom Sometimes Often Always

11. I can think deeply about

how I learn

� � � � �

12. I can think deeply about

my own ideas

� � � � �

13. I can think deeply about

new ideas

� � � � �

14. I can think deeply how to

become a better learner

� � � � �

15. I can think deeply about

my own understanding

� � � � �

Please select how often you PREFER each of the following statements to happen

under the Internet-based instruction

Relevance

When navigating in the

Internet-based learning

environments, I prefer that

they. . .

Almost

never

Seldom Sometimes Often Always

16. Show how complex

real-life environments are

� � � � �

(continued on next page)

S.-C. Chuang, C.-C. Tsai / Computers in Human Behavior 21 (2005) 255–272 269



Appendix A (continued)

17. Present data in

meaningful ways

� � � � �

18. Present information that

is relevant to me

� � � � �

19. Present realistic tasks � � � � �
20. Have a wide range of

information

� � � � �

Ease of use

When navigating in the

Internet-based learning

environments, I prefer that

they. . .

Almost

never

Seldom Sometimes Often Always

21. Have interesting screen

designs

� � � � �

22. Are easy to navigate � � � � �
23. Are fun to use � � � � �
24. Are easy to use � � � � �
25. Take only a short time

to learn how to use
� � � � �

Challenge

When navigating in the

Internet-based learning

environments, I prefer that

they. . .

Almost

never

Seldom Sometimes Often Always

26. Make me think � � � � �
27. Are complex but clear � � � � �
28. Are challenging to use � � � � �
29. Help me to generate new

ideas

� � � � �

30. Help me to generate new

questions

� � � � �

This survey is also used and presented in Wen et al.�s (in press) study.
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