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Tool, toy, telephone, territory, trade, or treasure of information:

a cross-sectional study of Taiwanese students’ attitudes toward

the Internet

Chou Chien*, Wu Huan-Chueh and Chen Chao-Hsiu

National Chiao Tung University, Taiwan

The purposes of this study are to investigate different levels of Taiwan students’
attitudes toward the Internet according to a 6-T model, and to understand possible
factors associated with differences among these attitudes. This study adopts a
cross-sectional design to collect data from 1,700 surveys completed by Taiwanese
fifth graders, eighth graders, 11th graders, and college sophomores. Through a
confirmatory factor analysis, this study validates the 6-T model and shows that it
can help explain the six factors – Tool, Toy, Telephone, Territory, Trade, and
Treasure of information – that are critical to Internet attitudes. This study found
that the Tool and Toy factors yield the greatest recognition among Taiwan
students, while the Trade factor seems to yield the least recognition among all
grade groups. The results also indicate that as students grow older, they have
increasingly positive attitudes toward the Internet. In addition, students’
motivation to use the Internet and their weekend time-on-Internet can predict
their attitudes toward the Internet. Implications of these results are also discussed.

Keywords: Taiwan students; attitudes toward the Internet; cross-sectional
comparison; 6-T model; confirmatory factor analysis

Introduction

As network technology continues its explosive growth, the Internet continues to
become an important part of students’ lives. Computers and the Internet can serve as
powerful tools and rich information resources for academic work and life in general.
In Taiwan, students usually start their first computer/network course in third grade
(about 9 years old), and continue throughout their senior high school year (about 16–
17 years old). The Taiwanese education system has introduced the Internet as a
powerful tool and a rich information resource highly applicable to students’ learning
and life routines, but has rarely introduced the Internet as a toy or encouraged
students to use the Internet as such.

However, because by the end of 2010 almost 100% of all Taiwanese schools and
77.0% of all Taiwanese families had Internet access (Taiwan Network Information
Center, 2010), Taiwan students nowadays have easy access to the Internet and are
able to use a variety of Internet applications for many purposes. The Internet seems to
have played multiple roles in their perceptions and lives. By understanding students’
attitudes toward the Internet, not only researchers but also parents and teachers can
help students achieve beneficial online experiences.

Past research on Internet attitudes has focused only on a specific level of students:
chiefly college students (e.g., Chou,Wu, &Chen, 2011; Duggan, Hess,Morgan, Kim, &
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Wilson, 2001;Durndell&Haag, 2002;Li&Kirkup, 2007;Liaw, 2002; Peng,Tsai,&Wu,
2006; Schumacher&Morahan-Martin, 2001; Torkzadeh& vanDyke, 2002;Wu&Tsai,
2006),with some studies onhigh school students (e.g., Tsai, 2006, 2007;Tsai&Lin, 2004;
Tsai,Lin,&Tsai, 2001), anda fewonchildren (e.g.,Chou,Yu,Chen,&Wu,2009).There
is a lack of cross-sectional comparison; that is, little research compares the Internet-
related attitudes of different levels of students in a given time frame. By extending this
kind of analysis, researchers can better illustrate the changing roles or weights of the
Internet in different age groups.

To adequately illustrate students’ attitudes toward the Internet, researchers
proposed various frameworks/models and instruments (e.g., Cheung & Huang, 2005;
Duggan et al., 2001; Zhang, 2007). This present study adopted the 6-T model (i.e.,
Tool, Toy, Telephone, Territory, Trade, and Treasure of Information) proposed by
Chou, Wu, and Chen (2011) to investigate the Internet attitudes held by different
grade levels of Taiwan students and to understand possible factors accounting for the
differences in their attitudes. This study’s specific research questions are as follows:

1. Does the 6-T model of Internet attitudes exhibit good construct validity?
2. Does the 6-T model capture students’ attitudes toward the Internet?
3. Does the grade level of students make any difference in their attitudes toward

the Internet?
4. Could students’ Internet-use experiences predict the students’ Internet

attitudes?

Literature review

The importance of and frameworks for the study of Internet attitudes

It has been recognized that there is a close relationship between one’s attitudes and one’s
behavior. One’s attitudes toward a behavior along with the combination of (1) one’s
beliefs about others’ approval of that behavior and (2) one’s motivation for conforming
to others’ expectations of one’s behavior collectively shape one’s intention to perform a
behavior – and thus lead to the behavioral action itself (Ajzen & Fishbein, 1980).
Researchers have stressed the importance of investigating students’ attitudes toward the
Internet because, as these researchers argue, student attitudes toward the Internet
are highly related to online learning outcomes (e.g., Duggan et al., 2001; Durndell &
Hagg, 2002; Peng et al., 2006; Torkzadeh & van Dyke, 2002; Wu & Tsai, 2006).

In order to adequately examine students’ attitudes toward the Internet, researchers
need an appropriate framework and valid instruments with which to collect and analyze
empirical data. Tsai and his colleagues conducted a series of studies on college and high
school students’ attitudes toward the Internet (Peng et al., 2006; Tsai, 2006, 2007; Tsai
& Lin, 2004; Wu & Tsai, 2006) on the basis of a 4-T framework proposed in his study
(Tsai, 2004). The 4-T framework defined Technology, Tool, Toy, and Tour/Travel as
four major categories of Internet perceptions among Taiwanese high school students.
In Tsai’s 4-T framework, the Technology category indicates that the Internet has been a
technology for life improvement, and the Tool category focuses on using the Internet to
acquire information, to communicate with others, and to conduct commercial activities,
and so on. The Toy category highlights the pleasure and entertainment afforded by the
Internet, and finally, the Tour/Travel category addresses the fact that users navigate to
different locations and sites on the Internet.

2 Chou Chien et al.
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However, when scrutinizing this framework, Chou et al. (2009) found that some of
the definitions for the Ts (such as the definitions of Technology and Tool) are not very
clear-cut, that the concept of Tour/Travel is somewhat confusing, and that the
framework lacks an important dimension of information resources. Chou et al. (2009)
therefore proposed a 5-T framework in which Tool, Toy, Telephone, Territory, and
Treasure of Information are the five major constructs. In the 5-T framework, the Tool
factor highlights that the Internet can help users perform various tasks (e.g., playing
music and downloading files), and the Toy factor focuses on users’ online-game
playing. The Internet can serve as a Telephone, enabling users to communicate with
others, and more and more people are using the Internet as a personal Territory in
which to express themselves (e.g., blogging, Facebook, and online photos). Given its
huge collection of online information, the Internet is definitely a Treasure of
Information (Chou et al., 2009). In their subsequent study on college students’
Internet-related attitudes, Chou, Yu, Chen, and Wu (2011) added a new dimension,
Trade, to reflect the fact thatmore andmore people have been buying and selling goods
online. Thus, Tool, Toy, Telephone, Territory, Treasure of Information, and Trade
have formed a new 6-T model.

The results of the confirmatory factor analysis (CFA) inChou et al. (2011) revealed
that 55 items listed in the scale for the 6 first-order factors (Tool, Toy, Telephone,
Territory, Treasure of Information, and Trade) could be factorized and that the
second-order factor (Internet attitude) could be satisfactorily explained by the
correlations between the six first-order factors (e.g., the 6-Tmodel). Thus, the new 6-T
model is a comprehensive one whose valid and reliable measurements can strengthen
future investigation into students’ attitudes toward the Internet.

Students’ use of and attitudes toward the Internet

The Taiwan Network Information Center (2010) reported patterns characterizing
Taiwanese people’s broadband network use, and the results show that two age groups
(15–19 and 20–24) have the highest percentages of online users (99.45% and 97.24%,
respectively). Therefore, it is obvious that almost all Taiwanese high school students
and college students use the Internet.Asmentioned in the introduction,most studies on
student attitudes toward the Internet emphasize college students, some emphasize high
school students, and very few emphasize elementary school students. There seems to be
no single study in which different levels of students are investigated together regarding
their Internet-related attitudes. In addition, because of students’ different time of
exposure to, motivations for using, and usage patterns relative to the Internet, we can
propose that elementary school students’ attitudes toward the Internet should be quite
different from those of college and high school students. This proposal justifies the
significance of the present study.

According to research findings relevant to elementary school students’ time
allocation for online activities (e.g., Attewell, Suazo-Garcia, & Battle, 2003; Burnett &
Wilkinson, 2005; Mumtaz, 2001; Sjöberg, 1999; Valcke, Schellens, van Keer, &
Gerarts, 2007), children engage in varied online activities such as gathering school-
related information, gathering personal-interest information, chatting, emailing, and
online gaming. Whereas most parents and teachers expect children to spend most of
their time using the Internet as a tool for school-related learning, children prefer
entertaining online activities; namely, gathering personal-interest information,
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chatting, emailing, and online gaming (Attewell et al., 2003; Burnett & Wilkinson,
2005; Mumtaz, 2001; Sjöberg, 1999).

Previous research on elementary school students’ Internet attitudes is quite limited.
Chou et al. (2009) employed the 5-T framework to investigate the Internet attitudes of
2,253 Taiwanese fifth graders and found that the most-recognized roles of the Internet
are Tool, followed by Toy and then by Territory, Treasure of Information, and
Telephone. The results indicate that the students perceived the Internet’s Toy role as an
important one and that they could not clearly distinguish the roles of Tool and Toy
from each other. The Territory factor weighed more heavily in the students’ attitudes
than did either the Treasure of Information factor or the Telephone factor. It seems
that the Internet has become a territory in which elementary school students can
present themselves in personal ways.

Notmuch research has investigated high school students’ Internet use and attitudes
toward the Internet. Tsai et al. (2001) gathered data from 753 Taiwanese high school
students of both genders and of varying Internet experience to analyze their Internet
attitudes within a framework comprised of constructs of affection, usefulness, control,
and related behavior. The results indicate that male students reported greater levels of
positive feelings, lower levels of anxiety, and higher levels of confidence relative to
Internet use than did female students. Additionally, students having high levels of
Internet experience exhibited greater levels of positive attitudes than did students
having relatively little experience.Using the 4-T framework, Tsai (2006, 2007) andTsai
andLin (2004) investigatedTaiwanese high school students’ perceptions of the Internet
and drew the generalized conclusion that high school students see the Internet as a tool
and a technology and that male students are more inclined to view the Internet as a toy
than are female students.

Researchers also have strived to find relationships among college students’ Internet
use, attitudes, perceptions, and other psychological conditions. For instance, Whitty
and McLaughlin (2007) found that college students with higher Internet self-efficacy
and higher levels of loneliness were more likely to use the Internet for purposes of
computer-based entertainment. Joiner, Brosnan, Duffield, Gavin, and Maras (2007)
explored the relationships among Internet identification, Internet anxiety, and Internet
use in 446 university students in the UnitedKingdom andAustralia. The students with
higher Internet identification (i.e., the students who both considered themselves
Internet users and considered the Internet an important part of their lives) used the
Internet more often and experienced less Internet anxiety.

Chou et al. (2011) employed the 6-T model to investigate the Internet attitudes of
1,061 grade-level college students, and found that the weighted factors from the highest
to the lowest for the college studentswereTool,Toy,Treasureof Information,Territory,
Trade, and Telephone. Graduate students registered higher levels of positive attitudes
toward the dimensions of Treasure of Information and Trade than did undergraduate
students, and also registered higher levels of positive attitudes toward the Tool
dimension than did freshmen and sophomores. Yet, no significant differences were
found between graduate and undergraduate students in the dimensions of Toy,
Territory, andTelephone.Additionally, undergraduate students of different grade levels
presented no significant difference in all six dimensions.

The above-mentioned studies lead to the conclusion that both students’ attitudes
toward the Internet and the possible variables influencing these attitudes are research
issues worth further investigation. However, these studies all focused on students of a
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specific grade level. There seems to be no cross-age comparison that would help us
understand the Internet’s changing roles in the attitudes of students at different grade
levels.

Methods

Subjects and distribution process

For this study, we used the survey method to collect the cross-sectional data. The
following rationales were taken into consideration while making the sample-selection
decision. Taiwan students start taking formal computer classes from third grade and,
therefore, fifth graders have already taken formal computer courses for two years. We
expected that Internet attitudes and Internet use among fifth graders would be stable,
so we chose fifth graders to represent elementary school students. With three-year
intervals, we sampled eighth graders, 11th graders, and sophomores; furthermore, a
particular point of interest is that eighth graders, 11th graders, and sophomores
represent the second-year students of middle school, senior-high school, and college.
Thus,we assumed that the sampled studentswould have comparatively stable Internet-
use patterns and Internet-attitude patterns, because these students would be less likely
than first-year college students to be adjusting to college life and would be less likely
than ninth and 12th graders to be anxiously preparing for entrance exams.

A total of 2,200 paper-and-pencil questionnaires were distributed to a stratified
sample of fifth graders, eighth graders, 11th graders, and college sophomores.A total of
1,860 usable datawere obtained (84.55%), andof them, 1,700 (91.40%) valid datawere
collected: 432 (25.41%) from fifth graders, 531 (31.24%) from eighth graders, 416
(24.47%) from 11th graders, and 321 (18.88%) from college sophomores. Of all
students, 817 (48.06%) were male and 881 (51.82%) were female, with two missing
values in the gender part.

Instruments

The questionnaire had three major sections. The first section asked students about
their demographic information (gender, age, grade level) and their general computer-
use practices, including their online experience (in years), duration of Internet use per
weekday (in hours), duration of Internet use per weekend (in hours), and the most-
used Internet-use location.

The second section asked students to indicate their Internet-use motivations. There
were seven statements: looking for study-related information, looking for daily-life
information, looking for entertainment, communicating with others, undertaking self-
promotion, buying and selling goods, and downloading software and applications.
Students were required to read each statement and to indicate the extent of their
agreement on the basis of the options provided on a 4-point Likert scale: strongly agree,
agree, disagree, and strongly disagree (counted as 4, 3, 2, and 1, respectively). A higher
score would indicate students’ stronger motivation to use the Internet.

The third section was the Internet-attitude scale based on the 6-T model. This
section included 56 statements; basically, all of the items came from the scale created
by Chou et al. (2011) and one new item was added in Treasure of Information. There
were 10 items for Tool (such as “The Internet is a good tool for my studies”), 13 items
for Toy (such as “The Internet is my playmate”), 8 items for Territory (such as “The
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Internet is a good channel to express my opinions”), 9 items for Treasure of
Information (such as “I like to use Internet information for school work”), 5 items for
Telephone (such as “I prefer Internet communication to face-to-face communication
when exchanging information with my friends and teachers in the real world”), and 11
items for Trade (such as “It is convenient to shop online”).

Students were required to read the statements and to indicate the extent of their
agreement on the basis of the options provided on a 4-point Likert scale: strongly
agree, agree, disagree, and strongly disagree (counted as 4, 3, 2, and 1, respectively).
A higher score indicated a more positive attitude toward the Internet.

Regarding the reliability of the 6-T scale, the internal consistency of the scale is
high. The Cronbach alpha values are 0.95 for fifth graders, 0.96 for eighth graders,
0.94 for 11th graders, and 0.95 for college sophomores, and the values indicate that the
scale has good reliability. The construct (factor) validity was validated via
confirmatory factor analysis (CFA) for each grade group and is explained in the
following section.

Results

Students Internet-use profile

Table 1 shows the students’ Internet-use practices. If we consider the eighth graders
and the 11th graders as middle-school students, we can observe an interesting trend:
older students were more likely than younger ones (1) to agree with the given
motivation as to why they used the Internet, (2) to have spent more years using the
Internet, (3) to spend more time on the Internet during the weekdays and weekends,
and (4) to have more Internet accounts. It is worth noting that the sophomores in this
study self-reported that they would spend an average of 4.13 hours on the Internet
each weekday and an average of 5.85 hours during each day of the weekend (i.e.,
Saturday and Sunday). These numbers mean that these college students had been
spending a relatively large portion of their leisure time on the Internet.

Evaluation and validation of the hypothetical 6-T model

The CFA of the 6-T model rested on our assumption that Internet attitudes would
exhibit a six-factor structure composed of Tool, Toy, Telephone, Territory, Trade,
and Treasure of Information. In other words, students’ responses to the Internet-
attitude scale could be explained by means of six first-order factors (the above-
mentioned 6-Ts), and covariance among the first-order factors could be explained by
means of the second-order factor (Internet attitude). Also, each item would have non-
zero loadings on the measured first-order factors.

In order to evaluate the data-model fit for our four grade groups, this study
adopted four indices recommended by Kline (2005): chi-square, comparative fit index
(CFI), root mean square error of approximation (RMSEA), and standardized root
mean square residual (SRMR). Since a large sample may result in a high Chi-square
value and a possible model rejection, we adapted the criteria to indicate a reasonable
fit in this study: RMSEA , 0.08, SRMR , 0.10, and CFI . 0.90. As shown in
Table 2, the three indices’ values met our set criteria, indicating that our data fit the
hypothetical model well.

6 Chou Chien et al.
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Student attitudes toward the Internet

Figure 1 shows the path coefficients between the six Ts for our four grade groups.
For fifth graders, the path coefficients between the six Ts (Treasure of Information,
Territory, Tool, Toy, Telephone, andTrade) and the Internet attitudeswere .83, .78, .95,
.87, .58, and .58 respectively; the coefficients for eighth graders were .67, .72, .97, .88, .77,
and .54, respectively; the coefficients for 11th graders were .71, .68, .91, .87, .53, and .50,
respectively; and the coefficients for sophomores were .73, .76, .87, .80, .65, and .61,
respectively.

The magnitudes of the coefficients reflect the relative weights of these factors.
As shown in Table 3, the results show that the weighted factors from the highest to the
lowest for the fifth graders were Tool, Toy, Treasure of Information, Territory,
Telephone, and Trade; the order of weighted factors for eighth graders was Tool,
Toy, Telephone, Territory, Treasure of Information, and Trade; the order of
weighted factors for 11th graders was Tool, Toy, Treasure of Information, Territory,
Telephone, and Trade; and the order of weighted factors for sophomores was Tool,
Toy, Territory, Treasure of Information, Telephone, and Trade. In sum, for all
student groups, Tool and Toy were the principal two factors of the corresponding
Internet-related attitude, while Trade was the least weighted after other factors.
As shown in Figure 2, the radar graphs for each grade group had the same T-
dimensions but exhibited different shapes. The difference will be elaborated in the
discussion section.

Grade-level difference in Internet-related attitudes

In order to examine whether grade level makes a difference in students’ attitudes
toward the Internet, we first categorized the 56 items into six T factors (subscales).
To calculate and then compare students’ mean scores for each factor, we added the
students’ original scores to the items (4, 3, 2, or 1) of that factor and then divided by
the number of items. As shown in Table 4, the results of a multivariate analysis of
variance (MANOVA) reveal that Wilks’ Lambda (18.51, p , .001) is significant for
Tool, Toy, Treasure of information, Territory, Telephone, and Trade, and that the
total scores are as follow: F ¼ 22.86, p , .001; F ¼ 7.39, p , .01; F ¼ 5.96, p , .01;
F ¼ 28.15, p, .001; F ¼ 52.78, p , .001; F ¼ 35.94, p, .001; F ¼ 27.56, p , .001,
respectively. These numbers mean that the grade level made significant differences in
all six T dimensions as well as in the total scores.

From the mean scores in Table 4, we can determine that students in higher grade
levels tended to have Internet attitudes that were more positive than the Internet

Table 2. Results of the four data-model fit indices for the four grade groups.

5th graders 8th graders 11th graders Sophomores

n 433 531 416 321
Chi-square 3939.524 4984.381 4323.386 3968.633

CFI 0.969 0.966 0.946 0.946
RMSEA 0.062 0.067 0.068 0.073
SRMR 0.073 0.074 0.078 0.086

8 Chou Chien et al.
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attitudes held by students in lower grade levels. According to the post hoc test on the

total 6-T scores, the Internet attitudes of sophomores, 11th graders, and eighth

graders were, on the whole, more positive than the Internet attitudes of fifth graders.

In each dimension, the Internet attitudes of fifth graders were less positive than those

of other grade-level students. The results also indicate that a significant difference

existed between eighth graders and 11th graders regarding the dimension of Trade, but

Figure 1. The second-order factor structures of the 6-T model with standardized solutions for
the four grade groups.

Table 3. The order of the weighted factors of the six Ts for each grade group.

Factor weighting

5th graders Tool . Toy . Treasure . Territory . Telephone ¼ Trade
8th graders Tool . Toy . Telephone . Territory . Treasure . Trade
11th graders Tool . Toy . Treasure . Territory . Telephone . Trade

Sophomores Tool . Toy . Territory . Treasure . Telephone . Trade

Chinese Journal of Communication 9
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that no difference existed regarding either the dimensions of Telephone, Territory,
Tool, Toy, and Treasure of Information or the total 6-T scores. In addition, no grade-
level difference was found among the sophomores, the 11th graders, and the eighth
graders regarding the dimensions of Territory, Toy, and Treasure of Information.

Students’ Internet-use experiences and attitudes

As Appendix 1 shows, students’ Internet-use experiences correlated with the students’
Internet attitudes. In order to explore whether students’ Internet-use experiences
could well predict the students’ Internet-related attitudes, we performed a stepwise-
regression analysis with “Total 6-T scores” as the dependent variable, and the other
variables as the independent variables. The independent variables were duration of
Internet use (in years), duration of Internet per weekday (in hours), duration of
Internet use per weekend (in hours), number of accounts on the Internet, and
Internet-use motivations. The regression helped assess whether these independent
variables predicted the most variance of the dependent variables (the total 6-T scores)
in the analysis. As shown in Table 5 and Appendix 2, the results indicate that in all
grade groups, students’ motivations and weekend-use time were the best predictive
factors of Internet attitudes (the total 6-T scores). The explained variances of the 6-T

Figure 2. Radar graphs for the weighted factors of the six Ts for the four grade groups.

10 Chou Chien et al.
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scores were respectively 48% (F ¼ 125.66, p , .001), 40% (F ¼ 140.07, p , .001),
45% (F ¼ 153.55, p , .001), and 46% (F ¼ 126.55, p , .001).

Discussion

Students’ attitudes toward the Internet from the CFA perspective

This study presents a conceptual 6-T model for understanding Taiwan students’
attitudes toward the Internet and analyzes the validity and reliability of the related
scale. Students were required to read 56 statements and to indicate their responses on
the basis of four agreement levels. The confirmatory factor analysis of the scale
supported the 6-T model: Tool, Toy, Telephone, Territory, Trade, and Treasure of
Information. Furthermore, we evaluated the relative weight of these six factors by
calculating their coefficients’ magnitudes. With these coefficients arranged from the
highest to the lowest, the different orders of the six Ts demonstrate that grade-
group weights differed from one another according to these six factors (see also
Table 3).

Reviewing the orders of the 6-T factors for the four grade groups in this study, we
found that Tool and Toy are the two most weighted factors of Internet-related
attitudes by all groups. This result is consistent not only with a result from Chou et al.
(2009, 2011), in which fifth graders weighted these two factors as the principal two in
terms of Internet-related attitudes, but also supports the general conclusion that the
Internet plays a significant role in students’ leisure-time entertainment (e.g., Attewell
et al., 2003; Burnett & Wilkinson, 2005; Mumtaz, 2001; Sjoberg, 1999). The result of
the current study further demonstrates that not only elementary school students and
college students, but also junior high school students and senior high school students
may consider the Internet a powerful tool and a major source of entertainment. In
other words, students may meet parents’ and teachers’ expectations that the Internet
is a tool for academic work and for dealing with issues in everyday life; however, at
the same time, students may go beyond parents’ and teachers’ expectations by
considering that a major role of the Internet is fun. The results of this study may
further illustrate that students, regardless of their age, like to play “with” the Internet
because they consider, even though to varying degrees, that the Internet itself is a toy.

In addition to the Tool and the Toy factors, we found that students perceived
Trade, the new factor in our 6-T model, to be, if not the least important factor in the
model, then less important than several of the other factors. This finding means that,
for all age groups, theTrade functionof the Internetwas neither obvious nor significant
in comparison with other functions. This pertinent difference is the case perhaps
because elementary and middle school students do not yet feel a need or an intense

Table 5. Final regression models of the 6-T attitudes.

Final model

The 5th graders Ŷ Total6-Tscores ¼ 1.14 þ 0.54 * X motivation þ0.04 * X weekend-usetime

The 8th graders Ŷ Total6-Tscores ¼ 1.14 þ 0.56 * X motivation þ0.02 * X weekend-usetime

The 11th graders Ŷ Total6-Tscores ¼ 1.12 þ 0.55 * X motivation þ0.03 * X weekend-usetime

The sophomores Ŷ Total6-Tscores ¼ 1.28 þ 0.49 * X motivation þ0.03 * X weekend-usetime

12 Chou Chien et al.
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desire to shop online, do not have enough purchasing power for such shopping, or have
shopping channels that are more available than online sites. In contrast, college
students may feel a stronger need or a stronger desire and have greater purchasing
power than is the case with younger students, but college sophomores also perceived
the Internet’s Trade factor as less important than the other five factors. In sum,
although online shopping has retained and even expanded its high availability, and
although related tools and sites have become more and more popular than other T
dimensions, Taiwan students seem to be generally unaware of the Internet’s Trade
dimension.

All grade groups were in agreement with one another in placing the Tool factor in
first place and the Toy factor in second place; however, the results indicate an
inconsistent ordering of the rest of theT factors relative to the various grade groups (see
also Table 3). For example, the fifth graders weighted Treasure of Information as the
third-most important factor, followed by Territory, and Telephone/Trade. The order
for the eighth graders is Telephone, Territory, Treasure of Information, andTrade; the
order for the 11th graders is Treasure of Information, Territory, Telephone, andTrade;
and for sophomores, the order is Territory, Treasure of Information, Telephone, and
Trade.

From the results of these orders of T factors, some interesting issues have emerged.
First, for the eighth graders, the Telephone factor is the third-most weighted factor,
after Tool and Toy. This sequence would suggest that the Internet’s communication
function (such as email and MSN) has become particularly important for this age
group, in comparison with other grade groups. The reason for this exceptional finding
may be, in part, that the eighth graders had already started to experience a stronger
need for meaningful friendships and for a sense of belonging, prompting these eighth
graders to place a high value on the Internet’s communication function. Another
reason could be that the eighth graders had started to develop online relationships
beyond those with classmates or real-world friends (Chou & Peng, 2007), a
development that parents and teachers tend to discourage or to prohibit among young
students (i.e., the fifth graders in this study). In this sense, the Internet provides eighth
graders with an incredible array of interpersonal communication options with which
they can solidify their existing interpersonal relationships and develop new, exclusively
online relationships. These reasons perhaps explain why the eighth graders assigned a
greaterweight to the Internet’s communication function than did other grade groups in
this study.

Second, the sophomores in this study weighted Territory as the third-most
important factor among the six T factors, differing in this regard from other age
groups.This resultmeans that, in general, college sophomoresmayhave stronger needs
and more flexible schedules for creating, uploading, and sharing (personal)
information in cyberspace, and thus, they would have weighted Territory as the
third-most important factor of the 6-T model. Indeed, as theWeb 2.0 age approaches,
and as publishing tools grow increasingly user-friendly, Internet users can create
personal journals of their lives; demonstrate their knowledge, opinions, and feelings;
and build resource sites with their online “readers”. In this study, although all grade
groups recognized the possibility for self-promotion on the Internet, sophomores
seemed to value Territory more than did other groups.

Third, it is interesting to note that the factor of Treasure of Information was
weighted only in themiddle of the order sequences by all grade groups. Past researchers
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(e.g., Attewell et al., 2003; Buente & Robbin, 2008; Mumtaz, 2001, Sjöberg, 1999) all
emphasized the importance of online information to students’ Internet use. It is
reasonable to expect that the Treasure of Information dimension would contribute
largely, if not completely, to students’ overall Internet-related attitudes. However, the
result from our sampled students seemed not to support this expectation. In this study,
the fifth and 11th graders weighted Treasure of Information as the third-most
important factor, after the Tool factor and the Toy factor. The sophomores weighted it
as the fourth-most important factor, after the Tool, Toy, and Territory factors. The
eighth graders weighted it as the fifth-most important factor, after the Tool, Toy,
Telephone, and Territory factors, and ahead of only the Trade factor. Although the
sampled students in this study generally agreed that they could search for online
information pertinent to their daily life and their school work, and although the online
information could broaden their knowledge base and facilitate societal progress, they
did not assign a weight to the Treasure of Information factor that was greater than or
even equal to the Tool, the Toy, the Territory, or the Telephone factors.

Grade-level differences in Internet-related attitudes

One of the research questions asked whether grade level makes any difference in
students’ attitudes toward the Internet. On the basis of theMANOVA results (see also
Table 4), we drew two interesting findings. First, the sophomores in this study had the
highest levels of positive Internet-related attitudes, while the fifth graders had the
lowest levels. This result is consistent with the result of Tsai et al. (2001), wherein
students possessing relatively high levels of Internet experience exhibited higher levels
of related positive attitudes thandid students possessing relatively low levels of Internet
experience. Except for the Toy dimension, the post-hoc results indicate that the
sophomores had significantly higher scores on the other five dimensions than did the
fifth graders. Moreover, sophomores were more positive in their perceptions of the
Telephone and Tool dimensions than were the eighth and 11th graders. In sum,
sophomores demonstrated higher levels of positive attitudes on most of the attitude
dimensions than did younger groups.

Second, a comparison between the eighth graders and the 11th graders reveal that
except for the Trade dimension, there was no significant difference regarding the other
five dimensions. This absence of difference between the two grade groups means that
they were equal in these attitude dimensions. However, the eighth graders were less
positive in their assessment of the Trade dimension than were the 11th graders. This
result could be related to Internet use, insofar as eighth graders may engage less in
online commercial activities than is the case with 11th graders.

Students’ Internet-use experiences and Internet-related attitudes

The regression analyses of this study indicate that, across the different grade groups,
students’ motivations and weekend-use hours could serve to predict overall Internet-
related attitudes (see also Table 5; Appendix 1 and 2). In other words, the stronger a
student’s motivation to use the Internet, and the longer a student’s weekend time
spent on the Internet, the more positive the student’s attitudes toward the Internet
would be. Other variables, such as weekday time on the Internet (in hours), years of
Internet use, and number of online accounts had no predictive powers. Since our scale
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for motivations has seven dimensions exactly corresponding to our 6-T model, it can
be concluded that the stronger the students’ self-motivation to use the Internet, the
higher the students’ valuation of the Internet, and vice versa. In addition, students’
weekend time on the Internet was a predictor because perhaps they played more
computer and Internet games during the weekend than on weekdays, and thus, this
variable would contribute to the students’ positive attitudes toward the Internet.

Conclusions and implications for educators and future research

In conclusion, the 6-T model proposed in this study was validated through statistical
analysis based on the data collected from a large cross-sectional sample. The model
was empirically validated via CFA, and could well explain students’ multi-factor
attitudes toward the Internet. The sample in this study is comprised of fifth graders,
eighth graders, 11th graders, and college sophomores, with about a three-year age
difference between each consecutive group. By comparing these four grade groups in
a given time frame, we could observe the difference in roles that the Internet has
played in students’ attitudes.

The results indicate that for all grade groups, themost recognized factorswereTool
and Toy, and the least recognized factor was Trade. The other factors – Territory,
Telephone, andTreasure of Information – wereweighted differently by different grade
groups. For example, the eighth graders weighted the Telephone factor as the third-
most important one, while college sophomores weighted the Territory factor as the
third-most important one. Thus, by reviewing the order of the T-factors, we could
identify the difference that grade level made in students’ attitudes toward the Internet.

The results of this study demonstrate that, in general, as the students grew older,
their Internet-related attitudes became more and more positive. In addition to age,
this study found that the stronger the students’ self-motivation to use the Internet, the
more positive the students’ attitudes were toward it. Moreover, it is somewhat
surprising to note that students’ weekend time spent on the Internet could contribute
to their overall attitudes toward the Internet. This conclusion probably confirmed the
results of previous studies that Internet use is highly correlated with Internet-related
attitudes. This study further demonstrates that the weekend (not the weekday) time-
on-Internet is highly correlated with Internet-related attitudes.

The implications of these results are three-fold. First, although all students
exhibited multi-factorial attitudes toward the Internet, different age groups weighted
each factor differently. Teachers and parents need to recognize the general phenomena
as well as specific weightings across age. By strengthening their understanding of the
Internet-related attitudes among students of different grade levels, teachers and
parents can better communicate with their charges regarding these issues.

Second, regardless of their age, students who participated in this study all
recognized the importance of the Toy factor in their Internet-related attitudes.
Although this may not be the expectation of some teachers and parents, it represents
an inevitable trend wherein the Internet functions as an entertainment portal for
students. Recognizing the “play” dimension of the Internet will help teachers and
parents develop realistic expectations, provide better guidance, or decrease possible
inter-generational conflicts.

Last, this study’s new 6-T model is comprehensive, and the scale developed was
validated through a large sample of data. This model probably reflects actual Internet
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attitudes and can provide a basis for future studies’ collection and analysis of data
regarding the relationships between Internet-related attitudes and such variables as
gender difference, self-efficacy, e-learning effectiveness, and Internet use.
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Appendix 1. Summary of the correlation analyses of the Internet-use experiences and the

6-T attitudes

Motivation Year

Weekday-

use Time

Weekend-

use Time

All

Accounts

Total
6-T

Scores

The 5th graders

Motivation 1
Year 0.20*** 1

Weekday-use
Time

0.13* 0.04 1

Weekend-use

Time

0.16** 0.12* 0.44 1

All Accounts 0.35*** 0.10 0.18*** 0.27*** 1
Total 6-T Scores 0.67*** 0.15** 0.13* 0.28*** 0.23*** 1

The 8th graders

Motivation 1

Year 0.05 1
Weekday-use
Time

0.16*** 0.05 1

Weekend-use
Time

0.17*** 0.12* 0.53*** 1

All Accounts 0.27*** 0.13** 0.26*** 0.24*** 1

Total 6-T Scores 0.62*** 0.08 0.21*** 0.25*** 0.22*** 1

The 11th graders

Motivation 1
Year 0.13* 1
Weekday-use
Time

0.06 0.08 1

Weekend-use
Time

0.15** 0.08 0.41*** 1

All Accounts 0.15** 0.15** 0.22*** 0.22*** 1

Total 6-T
Scores

0.64*** 0.16*** 0.13** 0.31*** 0.17*** 1

The Sophomores

Motivation 1
Year 0.19*** 1

Weekday-use Time 0.03 0.11 1
Weekend-use Time 0.11 20.01 0.58*** 1
All Accounts 0.09 0.26*** 0.21*** 0.12 1

Total 6-T Scores 0.62*** 0.09 0.21*** 0.34*** 0.14*** 1

*p , .05, **p , .01, ***p , .001
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Appendix 2. Summary of the stepwise multiple regression analyses of the 6-T attitudes

The 5
th
graders B Beta F R R2 AdjR2 DR2

1 (Constant) 1.17 221.70 *** 0.67 0.45 0.45 0.45
Motivation 0.56 0.67

2 (Constant) 1.14 125.66 *** 0.70 0.48 0.48 0.03
Motivation 0.54 0.64
Weekend-use time 0.04 0.18

The 8th graders

1 (Constant) 1.15 258.70 *** 0.62 0.38 0.38 0.38
Motivation 0.58 0.62

2 (Constant) 1.14 140.07 *** 0.64 0.40 0.40 0.02
Motivation 0.56 0.59
Weekend-use time 0.02 0.14

The 11th graders

1 (Constant) 1.14 255.72 *** 0.64 0.41 0.40 0.41

Motivation 0.58 0.64
2 (Constant) 1.12 153.55 *** 0.67 0.45 0.45 0.05

Motivation 0.55 0.60

Weekend-use time 0.03 0.22

The Sophomores

1 (Constant) 1.35 186.86 *** 0.62 0.38 0.38 0.38
Motivation 0.52 0.62

2 (Constant) 1.28 126.55 *** 0.68 0.46 0.46 0.08

Motivation 0.49 0.59
Weekend-use time 0.03 0.28

***p , .001
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