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Abstract ‘Information commitments’ include both a set of evaluative standards that Web users utilize
to assess the accuracy and usefulness of information in Web-based learning environments
(implicit component), and the information searching strategies that Web users use on the
Internet (explicit component). An ‘Information Commitment Survey’ (ICS), consisting of
aforementioned components, was developed. The participants of this study were 610 uni-
versity students, coming from four universities in Taiwan, and their information commit-
ments were surveyed. Through a series of structural equation modelling (SEM) analyses with
Linear Structure RELationships (LISREL), this study confirmed the reliability and validity
of ICS. More importantly, the causal relationships between the two components of ICS were
also examined. The findings showed that learners’ evaluative standards on Web materials
(implicit component) had significant effects on their information searching strategies in
Web-based learning environments (explicit component). For example, learners who utilized
an advanced evaluative standard, such as using multiple sources to judge the accuracy of
Web materials, were significantly more oriented toward using a sophisticated information
searching strategy, such as carefully exploring and elaborating information in Web-based
learning environments. In other words, learners’ evaluative standards for Web materials
should be viewed as important predictors for their searching strategies in Web-based learning
environments.
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Introduction also proposed that the Web-based instruction, con-
forming to the constructivist perspectives on teaching
and learning, can not only provide learners with dis-
tant, interactive, broad, individualized and inquiry-
oriented learning activities but also promote their
knowledge construction and meaningful learning (e.g.,
Relan & Gillani 1997; Tsai 2001a; Chou & Tsai 2002).
At all levels of schools, the Internet has been gradually

utilized by teachers in their teaching practice to im-

Nowadays, the Internet is increasingly being used for
educational purposes, and it has made a considerable
impact on educational practice (Jonassen et al. 1999;
Knezek & Christensen 2002). Many researchers have
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prove students’ learning outcomes (e.g., Kadijevich
2002; Lin et al. 2002). Moreover, it has also been
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pointed out that students’ usage of the Web as a main
information resource is growing overall (e.g., Kuech-
ler 1999; McDowell 2002; Jean-Francois 2003).

When students search for resources and information
on the Internet to complete some learning tasks, their
usage of the Internet, at least, involves two parts: the
first part is the search of Web information, while the
second part is the utilization or application of in-
formation that they have searched on the Internet. In
the process of information searching (the first part),
learners may use various searching strategies, guiding
their searching behaviours, to obtain information that
they need on the Internet. Moreover, before using the
information they have searched (the second part), they
may evaluate the accuracy and usefulness of the Web-
based materials they have searched.

While learners are increasingly taking advantages of
the Internet or Web in their learning, some situations
are especially worth gaining attention from educators.
For example, many learners may lack proper searching
strategies to guide their information-searching beha-
viours efficiently when seeking information on the
Internet. And, they may depend on the Internet to
provide accurate information without carefully ensur-
ing the accuracy of the information they obtain
(Metzger et al. 2003). However, studies about the
nature of students’ Web use have not kept pace with
their usage of the Internet (Metzger et al. 2003).

As learners’ activities in Web-based learning en-
vironments often involve information-searching tasks,
learners’ information-searching processes on the In-
ternet become relatively a newer and more important
research issue for researchers interested in the nature
of students’ Web use. In these tasks, they may utilize
different searching strategies to guide their searching
behaviours on the Internet. Consequently, they may
have different searching results, which can be viewed
as an important indicator of their performances and
learning outcomes derived from Web-based learning
environments (Lin & Tsai 2005). In other words,
learners’ information searching strategies on the In-
ternet should be one of the important factors influen-
cing their performances on these tasks. During the last
decade, some studies have been conducted to in-
vestigate learners’ searching strategies on the Internet
(e.g., Hill 1999; Beaufils 2000; Tsai & Tsai 2003).
However, still not much is known about the nature of
learners’ information-searching strategies on the In-

ternet. Therefore, more studies should also be con-
ducted to investigate learners’ information searching
strategies in Web-based learning environments.

Moreover, unlike other filtered information that has
been assessed by experts (e.g., books and newspapers),
most Internet users have to evaluate the Internet in-
formation by themselves (Brandt 1996). However, it
has been found that while learners appreciate the
usage of the Internet to provide them with several
information resources, the quality of these resources is
not necessarily important to them (Metzger et al.
2003). In other words, learners may rely heavily on the
Internet for gathering information despite the evidence
that it is potentially inaccurate and biased (Brandt
1996; Flanagin & Metzger 2000). Recently, evaluation
of information on the Internet has been recognized as
an important issue, and some related studies have been
conducted (e.g., Brandt 1996; Flanagin & Metzger
2000). Among these studies, still little research,
especially addressing how students evaluate the ac-
curacy and usefulness of Web-based learning materi-
als, has been conducted. Therefore, more studies
should be undertaken to explore students’ views about
the accuracy and usefulness of information on the
Internet.

In sum, the information-searching strategies in
which learners use in Web-based learning environ-
ments and how they evaluate Web-based information
have become two essential issues for educators.
Therefore, the present study was conducted to address
these.

Previous research

Recently, learners’ epistemological beliefs have re-
ceived more attention from educators, particularly
those in science education. The ‘epistemological
commitments’ include a set of evaluative standards
used to judge the merits of knowledge (such as its
generalizability, internal consistency and parsimony),
and these commitments will guide the individual
learner’s process and outcomes of knowledge con-
struction (Hewson 1985; Tsai 2001b, 2002). Similar to
the conception of epistemological commitments, Tsai
(2004a) has defined the idea of ‘information commit-
ments’ for Web learners to further elaborate the
aforementioned important research issues. ‘Informa-
tion commitments’ include both a set of evaluative
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standards in that Web users utilize to assess the ac-
curacy and usefulness of information in Web-based
learning environments, and the information-searching
strategies that Web users use on the Internet. Ac-
cording to Tsai’s (2004a) perspectives, different lear-
ners may use varying evaluative standards for
assessing the information in Web-based learning en-
vironments, and these evaluative standards are likely
guiding learners’ processes and outcomes of knowl-
edge construction in Web-based learning environ-
ments. Tsai (2004a) also pointed out that it was
plausible to assume that different evaluative standards
would lead to different types of learners’ information-
searching strategies on the Web. Moreover, learners’
evaluative standards for Web materials are implicit,
while their information-searching strategies on the
Web are explicit. Therefore, learners’ information
commitments include two components: one consists of
evaluative standards for Web materials (the implicit
component), while the other contains learners’ in-
formation searching strategies on the Web (the explicit
component).

Tsai (2004a) also proposed a theoretical framework
for describing Web users’ information commitments,
including the following three aspects (for further de-
scription of this theoretical framework, please refer to
Tsai 2004a):

(1) Standards for accuracy: The standards in which
learners utilize to evaluate the accuracy of Web in-
formation. The possible orientations are ‘multiple
sources’ versus ‘authority’. Some Web users usually
use ‘multiple sources’, such as other websites, prior
knowledge, peers or other printed materials, to ex-
amine the accuracy of Web information, while others
use the ‘authority’ of the website as a major criterion
for the accuracy.

(2) Standards for usefulness: The standards in that
learners use to assess the usefulness of Web in-
formation. The possible orientations are ‘content’
versus ‘technical (functional)’. The ‘content’ indicates
that the learners use the relevance of Web content as
the major standard for evaluating its usefulness, while
the ‘technical (functional)’ indicates that the learners
perceive the technical and functional issues of the
Web (e.g., the ease of retrieval, the ease of search or
the ease of providing rich information) as major
standards for evaluating its usefulness.

(3) Searching strategy: The searching strategies that
Web users use to seek Web information. The possible
orientations are ‘elaboration and exploration’ versus
‘match’. The ‘elaboration and exploration’ indicates
that learners may have purposeful thinking when na-
vigating in the Web environments, and try to integrate
Web information from several websites to find the best
fit that fulfils their purpose, while the ‘match’ indicates
that learners may be eager to match their searching
purposes by finding only a few websites that contain
the most fruitful and relevant information.

Among these three aspects, the first two are evaluative
standards, categorized as the ‘implicit component’,
and the third one is the information-searching strategy
utilized by Web users, classified as the ‘explicit
component’. Tsai (2004a) also concluded that the
three information commitments, labelled as ‘multiple
sources’, ‘content’ and ‘elaboration and exploration’,
commonly expressed by experts, were advanced in-
formation commitments, while the others were per-
ceived as less sophisticated.

On the basis of Tsai’s (2004a) theoretical framework
for describing Web users’ information commitments,
Wu and Tsai (2005) have developed an Information
Commitment Survey (ICS) to survey university stu-
dents’ information commitments in Web-based learn-
ing environments. To state more clearly, as shown in
Fig. 1, there are two components involved in the ICS
developed by Wu and Tsai (2005): one was the implicit
component, and the other was the explicit component.
The implicit component assessed the implicit standards
that learners utilize to judge the accuracy and useful-
ness of Web information (such as multiple sources of
the website and the relevance of Web content), while
the explicit component explored how Web users per-
ceived their explicit action in Web-based learning en-
vironments (i.e., their possible orientations for utilizing
different searching strategies on the Internet).

However, in their follow-up study, Wu and Tsai
(2005) found that university students may likely uti-
lize both the information commitments, ‘multiple
sources’ and ‘authority’, at the same time when
evaluating the accuracy of the materials on the Web,
and they also probably utilized both the information
commitments, ‘content’” and ‘technical issues’, to
evaluate the usefulness of the materials on the Web.
Therefore, Wu and Tsai (2005) proposed that many
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Fig. 1 Research questions and relevant conceptual framework in this study.

learners expressed mixed standards of evaluating the
accuracy or the usefulness of Web materials. In other
words, Tsai’s (2004a) original framework, possibly
suggesting that ‘multiple sources’ and ‘authority’ are
opposite orientations, and and that ‘content’ ‘technical
(functional)’ are reverse orientations, needs some
modifications.

Purposes of the study

As already mentioned, the present study was con-
ducted to address two important issues in Web-based
learning environments (that is, learners’ evaluative
standards for Web materials and their information-
searching strategies). And, it is clear that an explora-
tion of learners’ information commitments concurs
with these issues. In their previous study, Wu and Tsai
(2005) had developed an ICS to assess university
students’ information commitments in Web-based
learning environments. However, they examined the
validity and reliability of ICS only by exploratory

factor analyses (EFA). Therefore, one of the major
purposes of this study was to further confirm the va-
lidity and reliability of ICS.

In addition, the relationships between two compo-
nents of students’ information commitments (i.e., the
implicit component and the explicit component) are
also worth investigating. Some previous studies may
have been conducted to explore learners’ information-
searching strategies (e.g., Hill 1999; Tsai & Tsai
2003). However, the possible variables influencing
learners’ information-searching strategies have not
been investigated in these studies. Moreover, Wu and
Tsai (2005) have also suggested that further studies be
conducted to examine carefully the interplay between
learners’ evaluative standards on Web materials and
their online searching strategies. Therefore, another
major purpose of the current study was to examine the
possible interplay between learners’ evaluative stan-
dards on Web materials and their searching strategies
on the Internet. This study asserted that students’
evaluative standards regarding the accuracy and the
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usefulness of Web materials might influence the in-
formation-searching strategies they used in Web-
based learning environments. For instance, students
who utilize multiple sources and the relevance of Web
content to evaluate the accuracy and usefulness of
Web-based material may tend to use the ‘exploration
and elaboration’ Web-seeking strategy, while those
who perceive the authority of the website and the
technical issues of Web as essential standards for the
accuracy and usefulness of Web-based material may
tend to use the ‘Match’ searching strategy.

The present study would address the above issue by
using structural equation modelling (SEM) techniques.
The use of SEM techniques in the social science is
rapidly increasing. One of the important uses of the
SEM techniques is that it can provide a flexible and
powerful means of simultaneously assessing the
quality of measurement and examining predictive re-
lationships among constructs (Kelloway 1998).

Moreover, unlike exploratory factor analysis (EFA),
which is guided by intuitive and ad hoc rules, SEM
casts factor analysis in the tradition of hypothesis
testing, with explicit tests of both the overall quality of
the factor solution and specific parameters (e.g., factor
loadings) composing the model (Kelloway 1998). In
other words, confirmatory factor analysis (CFA), an
application of SEM, is more rigorous than the tech-
niques of exploratory factor analyses. Therefore, CFA
was used in this study to confirm the validity and re-
liability of ICS.

Research questions

On the basis of the ICS developed by Wu and Tsai
(2005), the research questions of this study were as
follows:

1. Through CFA, is the ICS developed by Wu and
Tsai (2005) sufficiently valid and reliable for as-
sessing university students’ information commit-
ments in Web-based learning environments?

2. By SEM analysis, do university students’ evalua-
tive standards utilized to assess the accuracy and
the usefulness of Web materials have effects on
their searching strategies on the Internet?

These research questions and relevant conceptual
framework are illustrated as Fig. 1.

Method
Sample

The participants of this study included 610 volunteer
university students with Internet experiences (includ-
ing 395 college students and 215 graduate students),
coming from four well-known national (science- and
technology-oriented) universities. Many of them ma-
jored in science or engineering, so the sample of this
study consisted of relatively more males (including
405 males and 205 females). In general, a sample size
of at least 200 observations would be an appropriate
minimum for SEM analyses (Kelloway 1998).
Therefore, the sample size of 610 was sufficient for the
SEM of ICS in this study.

Instrument

The ICS developed by Wu and Tsai (2005) included
six scales: ‘multiple sources as accuracy’, ‘authority as
accuracy’, ‘content as usefulness’, ‘technical issues as
usefulness’, ‘elaboration and exploration as searching
strategy’ and ‘match as searching strategy’. By EFA,
the ICS is deemed sufficiently reliable for assessing
learners’ information commitments in Web-based
learning environments (Wu & Tsai 2005).

The ICS, as shown in Table 1, consist of two
components and a total of six scales, and there are,
respectively, three, four, five, four, five and three items
in each scale. The items of ICS in this study were
exactly the same as those in Wu and Tsai (2005). The
first component of the ICS (Implicit Component) ex-
plores students’ evaluative standards utilized to assess
the accuracy and usefulness of Web-based materials.
This component includes four scales: ‘multiple sources
as accuracy’ (Multiple sources), ‘authority as accu-
racy’ (Authority), ‘content as usefulness’ (Content)
and ‘technical issues as usefulness’ (Technical). The
second component (Explicit Component) investigates
the information-searching strategies that learners use
when seeking information on the Internet. This com-
ponent includes two scales: ‘exploration and elabora-
tion as searching strategy’ (Exploration) and ‘match as
searching strategy’ (Match). The items of ICS were
presented with bipolar strongly agree/strongly disagree
statements in a six-point Likert scale (i.e., strongly
agree, agree, somewhat agree, somewhat disagree,
disagree and strongly disagree). The use of such a six-
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Table 1. Components, scales and items of the ICS

Implicit Component: Evaluative standards utilized to assess the accuracy and usefulness of Web materials
When | view some information unknown on the Internet

Multiple sources as accuracy (Multiple Sources)
Multiple 1
Multiple 2

I will discuss with teachers or peers, and then judge whether the information is correct
I will explore relevant content from books (or print materials), and then evaluate

whether the information is correct

Multiple 3
Authority as accuracy (Authority)
Authority 1
Authority 2
Authority 3
Authority 4

I will try to find more websites to validate whether the information is correct

I will believe in its accuracy if the information is posted in well known websites

I will believe in its accuracy if the information appears in government websites

I will believe in its accuracy if the information is posted in professional (official) websites

| will believe in its accuracy if the information appears in some websites recommended by experts

When | view or navigate the information on the Internet

Content as usefulness (Content)

If its content fits my searching goal, | will consider the information as useful to me
If it can help me search relevant information further, | will think the information is useful to me

If it is highly related to my intended searching content, the information for me is useful

If it does not require a password or registration, | will think the information is useful to me

Content 1
Content 2 If it can provide more related links, the information for me is useful
Content 3
Content 4 If it is closer to my searching purpose, | will more believe in its usefulness
Content 5

Technical issues as usefulness (Technical)
Technical 1 If it is presented by animation, | will think the information is useful to me
Technical 2 If it does not take much time to be retrieved, the information is useful to me
Technical 3
Technical 4

If it is shown in more beautiful websites, | will believe in its usefulness

Explicit Component: Information searching strategies used in seeking information on the Internet
When | need to search information on the Internet

Elaboration and exploration as searching strategy (Elaboration)
Elaboration 1
Elaboration 2
Elaboration 3
Elaboration 4
Elaboration 5

Match as searching strategy (Match)
Match 1
Match 2
Match 3

I am used to summarizing a variety of information

| can use some acquired information for advanced search to find the most-fit information
| can integrate the information obtained from a variety of websites

| can keep reminding myself about the purpose of my search

| can compare different information from related websites (or pages)

I usually only use a search engine to find the most-fit websites (or pages)
If I find the first relevant website, | will not search others
| am eager to find a single website that contains the most fruitful information

point Likert scale could not only avoid totally neutral
responses but also differentiate students’ variations of
agreement in proper details. In addition, the ICS im-
plemented in this study was presented in digital for-
mat, and the participants were asked to fill out their
responses on the questionnaire on the Internet.

Data analysis

To fulfil the main purposes of this study, the SEM
techniques were conducted as the major statistical
analysis method in this study. Moreover, the data
collected in this study were analysed with Linear
Structure RELationships (LISREL), which is a widely

available software package for SEM. LISREL is
commonly used for the analysis of latent variables,
and it can be used to confirm the validity of the scales
of an instrument and assess the structural relationships
among the scales (Joreskog & Sorbom 1989; Kello-
way 1998). Basically, two parts of results can be in-
volved in a LISREL analysis: one was a measurement
model, which is obtained throughout CFA, specifying
the relations of the observed measures (i.e., items) to
their posited underlying constructs (i.e., scales), and
the other was a structural model specifying the causal
relations of the constructs to one another (Anderson &
Gerbing 1988). To answer the first research question
of this study, a series of CFA were conducted with
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LISREL to confirm the validity and reliability of ICS.
Also, in response to the second research question, a
structural model was revealed by a series of structural
modelling analyses with LISREL to examine the re-
lationships between the scales (components) of ICS. In
this study, LISREL version 8.54 was used throughout
the conduct of SEM analyses with LISREL.
Moreover, a variety of fit indices are currently
available for researchers to assess the fit of their
models obtained by SEM analyses. For example, the
x* value is one of the most commonly used indices for
assessing the fit of a structural model when the study
involves a large sample (Kelloway 1998). However, as
the % value is very sensitive to sample size, Joreskog
and Sorbom (1989) also suggested that the degree of
freedom can be used as an adjusting standard by which
to judge whether the y” value is large or small. As
suggested by Kelloway (1998), the %*/DF ratios of less
than 5 have been interpreted as indicating a good fit to
the data. In addition, the following recommended va-
lues of different commonly used indices were also
suggested to evaluate a satisfactory fit between the
specified model and the sample data in previous stu-
dies: root mean square error of approximation
(RMSEA) of 0.08 or below, root mean square residual
(RMR) of 0.08, goodness of fit index (GFI) of 0.9 or
greater, adjusted goodness of fit index (AGFI) of 0.9 or
greater normed fit index (NFI) of 0.9 or greater, non-
normed fit index (NNFI) of 0.9 or greater, comparative
fit index (CFI) of 0.9 or greater and incremental fit
index (IFI) of 0.9 or greater (Joreskog & Sorbom
1993; Hoyle & Panter 1995; Selim 2003; Wen et al.
2004). In particular, Hu and Bentler (1999) proposed
the use of joint criteria in determining the fit of a
model to reduce the threat of erroneously rejecting or
retaining the wrong model: CFI >0.96 and standard
root mean square residual (SRMR) <0.10. To ex-
amine the model that was a better fit to the data in this
study, various measures described above were utilized
to evaluate the fitness of the structural model of ICS.

Results

Measurement model: instrument validation and its
reliability

Throughout a CFA by LISREL, the fitness of items for
each scale of ICS was examined, and the results are

presented in Table 2. Convergent validity examines
the relationship among items in the same construct
(scale). Bagozzi (1980) has recommended that for
convergent validity to occur, all factor loadings (i.e.,
A’ values) must be large and statistically significant.
According to Table 2, all the 7-values of 24 items on
the six scales of ICS showed significance at the 0.5
level, indicating that all of the items within each scale
were highly correlated with each other. Therefore, the
ICS revealed a high convergent validity.

Moreover, except for the factor loading of the item
‘Technical 4’ (= 0.49), those of the other 23 items
were higher than 0.5. In general, each item of ICS
showed high factor loading in its measuring scale.
Also, the reliability of ICS was demonstrated by as-
sessing the composite reliability coefficient on each
scale. Table 2 shows the composite reliability coeffi-
cients of the six scales, which were 0.86, 0.71, 0.74,
0.82, 0.89 and 0.77, respectively, all more than 0.6. In
sum, the results in Table 2 revealed high validity and
reliability of the ICS instrument.

Structural model: the causal relations of the scales

Through the SEM analysis with LISREL, the causal
relationships of the scales were explored. The four
scales related to students’ evaluative standards of as-
sessing the accuracy and the usefulness of Web ma-
terials (described in Component I) were used as the
predictor variables, while the other two scales re-
garding students’ information-searching strategies
used in seeking information on the Internet (described
in Component II) were used as the outcome variables
for the analysis. The structural model of this study is
presented in Fig. 2. Figure 2 also reveals the summary
of the maximum parameter estimates and the sig-
nificance of the 7-value as indicated by the asterisks for
the model. In Fig. 2, the statistically significant re-
lationships are shown in solid lines. Moreover, the fit
measures for the ICS model are summarized in Table
3, indicating that the model in Fig. 2 had a highly
satisfactory fit.

According to Fig. 2, ‘Multiple Sources’ and ‘Con-
tent’ were significant predictors in explaining the
variation of ‘Exploration’. ‘Authority’ and ‘Technical’
were significant predictors to ‘Match’. In addition,
‘Content” was a negatively related predictor to
‘Match’, and ‘Exploration’ was also a significantly
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Table 2. Instrument validation

Scale [tem Mean D Factor loading t-value Composite reliability®
Multiple Sources Multiple 1 4.36 0.91 0.73 17.85* 0.74
Multiple 2 4.32 0.94 0.77 18.92*
Multiple 3 4.70 0.92 0.58 13.72*
Authority Authority 1 4.48 0.95 0.75 20.06* 0.82
Authority 2 4.54 1.01 0.80 21.62*
Authority 3 4.76 0.88 0.73 19.10*
Authority 4 4.39 0.89 0.62 15.50*
Content Content 1 5.09 0.74 0.75 21.11% 0.89
Content 2 4.94 0.75 0.83 24.35*
Content 3 5.03 0.70 0.89 27.13*
Content 4 5.14 0.76 0.77 21.84%
Content 5 5.02 0.75 0.70 19.23*
Technical Technical 1 3.65 1.00 0.50 12.35* 0.77
Technical 2 4.48 1.12 0.88 23.84*
Technical 3 4.48 1.17 0.79 21.01*
Technical 4 3.35 1.08 0.49 12.00*
Elaboration Elaboration 1 4.88 0.89 0.79 22.46* 0.86
Elaboration 2 4.96 0.81 0.77 21.79*
Elaboration 3 4.97 0.78 0.80 22.83*
Elaboration 4 4.62 0.91 0.61 15.94*
Elaboration 5 4.77 0.87 0.73 20.18*
Match Match 1 3.14 1.22 0.56 12.97* 0.71
Match 2 2.42 1.04 0.81 18.77*
Match 3 2.90 1.19 0.62 14.44*
*P<0.05.

“Instrument reliability: 0.82.

negative predictor to ‘Match’. In other words, ‘Mul-
tiple Sources’ and ‘Content’ had a significantly posi-
tive effect on ‘Exploration’, while ‘Authority’ and
‘Technical’ imposed a positive effect on ‘Match’.
Moreover, both ‘Content’ and ‘Exploration” had sig-
nificantly negative effects on ‘Match’. Tsai (2004a)
has proposed that ‘multiple sources’ and ‘content’
evaluative standards and the ‘elaboration & explora-
tion’ searching strategy, which were commonly ex-
pressed and used by experts, were advanced
information commitments, while ‘authority’, ‘techni-
cal’ and ‘match’, which were more often expressed
and utilized by novices, were less sophisticated. Ac-
cording to the results in this study and the perspectives
of Tsai (2004a), the advanced evaluative standards
(i.e., ‘multiple sources’ and ‘content’) commonly held
by experts (learners) did cause their utilization of the
advanced information-searching strategy (i.e., ‘ex-
ploration and elaboration’) in Web-based learning
environments. On the other hand, the ‘authority’ and

‘technical’ evaluative standards commonly held by
novice learners did lead to use of the less sophisticated
information searching strategy (i.e., ‘match’). In sum,
learners’ evaluative standards did have significant ef-
fects on the searching strategies that they used in the
Web-base learning environment.

Moreover, it was also found that ‘Exploration’ had a
significant negative effect on ‘Match’ in Fig. 2. The
results indicated that the searching strategy categor-
ized as ‘exploration and elaboration’, commonly held
by experts, and the searching strategy categorized as
‘Match’, frequently expressed by novices, were op-
posite, as suggested by Tsai (2004a). But ‘Multiple
sources’ was positively correlated with ‘Authority’
(r=0.17, P<0.05), and ‘Content’ was positively
correlated with ‘Technical’ (r=0.42, P<0.05). In
other words, ‘multiple sources’ and ‘authority’ are not
opposite orientations, and ‘content’ and ‘technical
(functional)’ are not reverse orientations. This finding
concurs with what was suggested by Wu and Tsai
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The Implicit Component

The Explicit Component

0.11*

Fig. 2 Structural model and
Linear Structure RELationships
estimates of the Information
Commitment Survey.

Table 3. Fit measures for the structural model of ICS

Fit index ICS Recommended
value

Chi-square (x?) 709.79 -

Degree of freedom (DF) 237 -

¥%/DF 334 <5

Root Mean Square Error of 0.064 <0.08
Approximation (RMSEA)

Root Mean Square Residual (RMR) 0.055 <0.10

Standard RMR (SRMR) 0.060 — 0.05

Goodness-of-Fit Index (GFl) 0.90 >0.90

Adjusted Goodness-of-Fit 0.87 >0.80
Index (AGFI)

Normed Fit Index (NFI) 0.95 >0.90

Non-Normed Fit Index (NNFI) 0.96 >0.90

Comparative Fit Index (CFI) 0.96 >0.90

Incremental Fit Index (IFI) 0.96 >0.90

(2005), that learners may have mixed standards when
searching Web information.

Discussion and conclusion

This study was conducted to confirm the reliability
and validity of ICS and examine the relationships

*Significant t-value, p< 0.05.

Exploration

between two components of ICS (i.e., the implicit
component and the explicit component). Through a
series of SEM analyses with LISREL, the results
showed high validity and reliability of the ICS in-
strument for evaluating learners’ information com-
mitments in Web-based learning environments. Also,
a structural model was developed to represent the
causal relationships between the implicit component
and the explicit component of ICS. The fit measures
for this model also showed that this structural model
of ICS had a highly acceptable fit. This model in-
dicated that learners’ evaluative standards on Web
materials (implicit component) had significant effects
on their information-searching strategies in Web-
based learning environments (explicit component).
Therefore, learners’ evaluative standards on Web
materials should be viewed as important predictors for
their information-searching strategies in Web-based
learning environments.

How different factors influence the selection and use
of sources for information seeking and retrieval is al-
ways an important issue in information seeking and
retrieval research (e.g., Fidel et al. 1999; Bilal 2000,
2001; Pharo & Jarvelin 2004). Relevant studies have
identified many factors that
searching behaviour. For example, Pharo and Jarvelin

influence learners’
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(2004) have summarized five categories that affect
information searching: the work task, the searcher, the
social/organizational environment, the search task and
the search process. This study believes that learners’
information commitments, which may vary across in-
dividuals, will guide their Web-seeking behaviours,
and they can be conceptualized as a factor of ‘the
searcher’ among the five categories summarized in
Pharo and Jarvelin (2004). Moreover, further research
is suggested to investigate the interplay between in-
formation commitments and the other factors in the five
categories summarized by Pharo and Jarvelin (2004).
Moreover, it should be acknowledged that the cur-
rent study, clearly, is an initial attempt to explore the
possible variables influencing learners’ searching
strategies in Web-based learning environments, and
this part of the findings was obtained throughout a
series of SEM analyses with LISREL. In addition, as
the sample in this study came from science- and
technology-oriented universities, the degree to which
the results can be generalized should be acknowl-
edged. Therefore, there is a call for further research on
search habits of students in social science and huma-
nities, and more follow-up studies are needed to fur-
ther examine these perspectives. In addition, the
present study only examined whether learners’ eva-
luative standards for Web materials influenced their
searching strategies. One may be interested in: could
their searching strategies also, in turn, influence their
evaluative standards for Web materials in Web-based
learning environments? Further studies are required to
address this issue. In addition, the current study has
assessed a group of both undergraduates and graduate
students’ information commitments. Further studies
may be conducted to investigate how their expertise
plays a role in their information commitments.
Moreover, educators have distinguished students’
learning approaches between deep and surface ap-
proaches in a conventional educational context (e.g.,
Marton 1983; Biggs 1987). The results in this study also
showed that ‘exploration and elaboration’ and ‘match’
were likely two opposite searching strategies. Accord-
ing to the above results, we can, similarly, distinguish
students’ searching strategies in processing Web-
learning tasks between a deep searching strategy (i.e.,
‘elaboration and exploration’) and a surface searching
strategy (i.e., ‘match’). Learners utilizing the deep
searching strategy (i.e., ‘elaboration and exploration’)

can be viewed as utilizing the advanced learning strat-
egy, and they may use the deep approach to learning in
Web-based academic tasks. On the other hand, the
surface searching strategy utilized by learners, i.e.,
‘match’, can be viewed as a less sophisticated learning
strategy in Web-based academic tasks. However, more
studies are necessary to examine the relationships be-
tween learners’ searching strategies on the Web and
their learning in Web-based academic tasks.

The information commitments, as proposed by Tsai
(2004b), shape some epistemological standards for
Web information and are related to learners’ episte-
mological beliefs. Recently, how learners’ epistemo-
logical beliefs influence their Web-based learning has
received increasing attention among educational re-
searchers. For example, Hofer (2004) has argued that
student use of the Internet as a medium for learning
involves a host of epistemological judgements that
deserve more attention. Hofer (2004) also suggested
that students’ awareness in their epistemological jud-
gements could enhance their ability to think critically
about seeking and evaluating information on the In-
ternet. Therefore, learners’ epistemological beliefs may
influence their ways of seeking and evaluating in-
formation on the Internet. Tsai and Chuang (2005) have
also found that there were interplays between students’
epistemological beliefs and their preferences towards
some metacognitive features of the Internet learning
environments. Moreover, some studies have also been
conducted to explore the relationships between college
students’ epistemological beliefs and their information-
seeking behaviours (e.g., Whitmire 2003, 2004). For
instance, it has been revealed that college students
having more advanced epistemological beliefs would
exhibit the ability to handle conflicting informa-
tion sources and to evaluate information sources
(Whitmire 2004). In sum, learners’ epistemological
beliefs may be correlated with their ways of seeking
and evaluating information on the Internet. In other
words, an interplay between learners’ epistemological
beliefs and their information commitments may exist.
However, more studies are required to confirm this
perspective.

Moreover, as educators have proposed that episte-
mological beliefs guide students’ conceptual devel-
opment and the manner of knowledge growth (e.g.,
Tsai 2000; Hofer 2001, 2004), whether the informa-
tion commitments held by learners will guide their
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processes and outcomes of knowledge construction in
Web-based learning environments still needs careful
exploration. Therefore, further research is also sug-
gested to investigate the relationships between lear-
ners’ information commitments, searching behaviours
and their learning outcomes in Web-based learning
environments.

This study also revealed some educational im-
plications for instructors. With the implementation of
Web-based learning instruction, the significance of
learners’ information commitments on their Web-
based learning should be highlighted. For example,
educators should consider learners’ different in-
formation commitments when designing Web-based
courses or learning activities. Moreover, educators
should also try to help learners develop better eva-
luative standards for Web materials (e.g., multiple
sources) by providing more proper opportunities in
Web-based learning environments. These well-devel-
oped evaluative standards may improve learners’ use
of advanced information searching strategies, and then
help them attain better learning outcomes in Web-
based learning environments.
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