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Abstract
Mobile has become the primary mode of Internet access for many people. Existing
studies have generally indicated that mobile Internet represents an inferior substitute
for traditional PC-based Internet. In particularly, mobile-only users are often found
to be the most disadvantaged. This paper explores the usage characteristics of multimodal users by differentiating mobile-reliant users, who primarily rely on mobile
phones to access the Internet, and non-mobile-reliant users, who primarily use PCs
to access the Internet, and investigates the socioeconomic characteristics of mobilereliant users, the association of the access preference and usage patterns, and whether
a new type of digital divide has emerged. Based on data collected in a major public
research university in southwest China, this study demonstrates that mobile-reliant
users are not disadvantaged compared to non-mobile-reliant users in terms of usage,
with the development of advanced mobile technology and the wealth of mobilefriendly content available therein. Practical implications for higher educators are also
discussed.
Keywords: Internet usage, Digital divide, Mobile internet, Multimodal internet,
College students

Introduction
The spread of mobile Internet far outpaces that of fixed PC-based Internet access.
According to China Internet Network Information Center (CNNIC), as of December
2020, China had 989 million Internet users and the Internet penetration had reached
70.4%. In 2020, 99.7% of China’s Internet users (986 million) accessed the Internet via
their mobile phones while 32.8% and 28.2% of them accessed the Internet via desktop and laptop respectively1,2 (CNNIC 2021). The popularity of mobile technology is
1

According to the CNNIC, Internet users are defined as the Chinese residents at the age of 6 or above who have used
the Internet in the past 6 months and mobile (desktop, laptop computers) Internet users are defined as Internet users
who have used mobile phones (desktop, laptop computers) to access and surf the Internet in the past 6 months, but not
limited to those surfing the Internet via mobile phones (desktop, laptop computers) only.
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Please refer to the CNNIC’s annual Statistical Report on Internet Development in China for the detailed demographic
and socioeconomic characteristics of China’s Internet users. The latest English version report can be found at http://
cnnic.com.cn/IDR/ReportDownloads/202012/P020201201530023411644.pdf.
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beneficial for traditionally disadvantaged groups as it provides them with a comparatively cheap and less technologically sophisticated access to the Internet. However, It
is argued that mobile Internet represents an inferior form of Internet access in many
aspects, such as “content availability, platform and network openness, speed, memory,
and interface functionality among other things” (Napoli and Obar, 2014, p. 330).
For college students, Internet is part of the daily routine to connect with others, access
educational and other resources, and entertain. Studies on the college students’ Internet usage in China have generally focused on the prevalence of Internet addiction and
the possible factors related to this phenomena (Chi et al. 2016; Huang et al. 2009; Ni
et al. 2009). Mobile technology has become a life necessity for college students in recent
years (Chen and Katz 2009). It is found that after controlling for other established predictors, increased cell phone use negatively impacts academic performance, measured
by GPA (Felisoni and Godoi 2018; Hawi and Samaha 2016; Lepp et al. 2014, 2015; Seo
et al. 2016). College students are more likely to sacrifice academic work, rather than time
for social media, smart phones, or leisure activities, in cases of a lack of time (Janković
et al. 2016). In general, digital divide scholars have found that people, particularly those
with lower socioeconomic status, are more likely to depend on a smartphone for Internet access and to use the Internet for non-capital-enhancing activities (Humphreys
et al. 2013; Jung 2008; Kongaut and Bohlin 2016; Kreutzer 2009; Mossberger et al. 2012;
Napoli and Obar 2014; Pearce and Rice 2013). However, prior studies have not fully discovered how college students use their mobile Internet. In particularly, little is known on
the impact of students’ socioeconomic status on their preference for an Internet access
method and how the increasing dependence on mobile technology may impact students’
Internet usage behavior.

Literature review
There is a growing body of research studying the patterns of Internet use determined by
the technological characteristics of different access technologies. Overall, existing studies have suggested that the technological limitations of the mobile devices prevent more
intensive content creation, user engagement and capital-enhancing activities (Mossberger et al. 2012; Napoli and Obar 2014).
In terms of user characteristics, since the mobile technology provides a comparatively
cheap and less technologically sophisticated access to the Internet, the traditionally
unrepresented groups in terms of fixed Internet access have adopted mobile communication devices at rates equal to or faster than those observed in the base population
(Wareham et al. 2004). Compared to PC Internet access, mobile Internet access seems
to be less affected by demographics, socioeconomic status, and technological readiness
(Akiyoshi and Ono 2008). Existing studies in developed countries have generally found
that the mobile-only population is more likely to comprise traditionally disadvantaged
groups (Lee and Kim, 2014; Mossberger et al. 2012; Tsetsi and Rains 2017).
Comparing mobile and PC-based Internet usage, it is found that people tend to use
personal computers for a broader spectrum of activities (Jung 2008). PC-based Internet
usage is immersive, whereas mobile Internet usage is extractive (Humphreys et al. 2013).
In the young generations who are said to be mobile-natives, it is found that they tend to
use their mobile phones for recreation and entertainment purposes, especially playing
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games and listening to music, and are less likely to use them for more sophisticated purposes, such as petitioning, voting, or shopping (Kreutzer 2009; Lin et al. 2013).
It is argued that the skill and usage gaps may have widened among mobile-only
users. This group of users not only lacks alternative Internet access but also is likely to
use mobile Internet less frequently and in an ineffective way. Mobile-only users often
have difficulties in maintaining the services, finding mobile-friendly content online
and using the mobile Internet effectively with the limited functionality of their mobile
device (Donner et al. 2011; Gitau et al. 2010). Multimodal connectedness (the number
of communication technologies used for social interactions) enhances well-being for
older-age cohorts (35+) (Cha 2015). Comparing to PC-based or multimodal users,
mobile-only users do not only access the Internet less frequently, but also use it more
for non-capital-enhancing activities (Pearce and Rice 2013). For example, mobileonly users are more likely to use music, video, and social networking applications, but
less for political and economic activities (Kongaut and Bohlin 2016; Mossberger et al.
2012). However, as mobile technology advances, it is possible that the device divide
in usage has to some extent narrowed. For instance, based on an analysis of operational data from a major Chinese telecommunications carrier, mobile-only users actually exhibit a greater variety of mobile Internet usage than multimodal counterparts
(Wang and Liu 2018). Since mobile applications have become increasingly “task-supportive”, some users may prefer smartphones for activities previously possible only on
PCs (Donne 2015).
Interestingly, while there is a conventional assumption that some Internet activities
can be capital-enhancing and improve one’s life prospects, no well-defined classification
exists in the previous digital inequality literature (Pearce and Rice 2013; van Deursen
and van Dijk 2014; Zillien and Hargittai 2009). Blank and Groselj (2014) review previous studies and find that existing typologies are inconsistent, rigid, and primarily datadriven, with few theoretical guidelines. Typically, health and government interactions,
personal development, and news and information are usually considered to be “capitalenhancing” activities. In a recent multinational research project, it is suggested that
Internet usage can be categorized into four fields: economic, cultural, social and personal (Helsper et al. 2016). Overall, there lacks a consensus on the theory-based Internet
usage classification.
In summary, most, if not all, existing studies have focused on the different usage pattern corresponding with specific access technologies and have often emphasized the
mobile-only population. While these studies have contributed new insights to digital
divide studies, they seemingly assume that multimodal users are homogeneous, and
there is a dearth of research on the Internet usage of this population. This study further
differentiates multimodal users into mobile-reliant users, who primarily rely on mobile
phones to access the Internet, and non-mobile-reliant users, who primarily use PCs or
both to access the Internet, and compares the two groups’ overall Internet usage. This
article contributes to the existing research on the mobile digital divide by investigating
the characteristics of mobile-reliant users, the association of the access preference and
usage patterns, and whether it has created another layer to the digital divide.
This study aims to explore the following two research questions.
RQ1. Are traditionally low socioeconomic groups more likely to be mobile-reliant?
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RQ2. How do mobile-reliant and non-mobile-reliant groups use the Internet
differently?

Methods
Sample

Data were collected from a major public research university in southwest China between
March 1 and March 20, 2017. The participants were sophomore, junior and senior students. The questionnaire was distributed by a research team member personally at the
end of class to ensure a high response rate (85%) as well as to avoid any misunderstanding in the process of responding. There were 445 responses. Respondents generally took
10–15 min to finish the survey. The participants were awarded a notebook as a gift for
finishing the survey questionnaire. Since convenience sampling was used in this study,
caution should be exercised when the findings are generalized to other populations.
Survey development and measurements

The questionnaire design benefited mainly from two earlier survey studies. The first
is the “From digital skills to tangible outcomes (DiSTO)” project (van Deursen et al.
2016), and the second is the Oxford Internet Surveys. The original questionnaire was
translated, refined, and culturally modified to the Chinese version by a panel of three
scholars. The questionnaire contained the operational measures of device access,
Internet skills, type of use, and sociodemographic.
Device access

Respondents were asked the following question: “Overall, when you go online, do you
mostly use your mobile phone or mostly use some other device such as a desktop, laptop or tablet computer?”; they were given the choice of “mostly use my mobile phone”,
“mostly use my computer” and “both equally”. The responses were recoded to create the
device access variable. Mobile-reliant users who reported mostly using mobile phones to
access the Internet were coded as 1, and the respondents who reported mostly using a
computer or both equally in the form of Internet access were coded as 0.
Internet skills

Respondents were asked how confident they feel performing various tasks in an
online environment on a 5-point scale. The sample items for Internet skills include
“judge the reliability of online content”, “remove a virus that infected your computer”,
“participate in a discussion online”, “make new friends online”, “upload photos to a
website” and “download and save music”. Consequently, the average of the 6 items was
used as a measure of Internet skills (α = 0.74).
Demographic and socioeconomic characteristics

We included relevant demographic and socioeconomic variables in our analysis. Gender was included as a dichotomous variable. Male respondents coded as 0 and female
respondents coded as 1. Although age was a common demographic variable included
in the questionnaire, it was not included in the analysis because of the lack of variance in our sample (M = 20.3, SD = 1.1).
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We asked the respondents to report the education of their parents. Studies in higher
education have generally concluded that first-generation college students were more
likely to come from a lower socioeconomic background and first-generation students
suffer from a cumulative disadvantage (Bui 2002; Pascarella et al. 2004). The responses
ranged from “none” to “master’s degree or above”. The respondents who reported a
bachelor’s degree or higher level of education for either parent were coded as 0, and
those who reported an education level lower than a bachelor’s degree for both parents
were classified as “first-generation college students” (FGCS) and coded as 1.
As urban–rural dual structure in the context of China remains the most important
analytical framework for a digital divide study (Guo and Chen 2011), we asked the
respondents whether their place of residence was located in an urban or a rural area.
In addition, a student’s monthly allowance is used to reflect his/her family income,
which is an important predictor of differences in communications technology ownership
and use (Junco et al. 2010). Research has shown that students from low-income families
may have primarily dealt with simpler communication and presentation technologies
and that such students act as consumers, instead of creators, of online content (Greenhow et al. 2009). Respondents reported their average allowance per month during the
last year in one of 3 categories ranging from less than ¥1000 to more than ¥1500.
Internet usage

Internet usage is defined in terms of use duration and the type of activities performed.
All the respondents were asked how many hours they spent online at school and at home
during summer/winter breaks.
For types of use, the respondents were asked a series of questions about how often
they engage in different types of Internet usage on a 6-point scale, ranging from never to
several times a day (See Appendix 1 for different items used to evaluate types of Internet
usage activities).
First, the respondents were asked about their general Internet usage, including instant
messaging, emails, social media networking, blogging, watching videos and gaming.
The items were subjected to exploratory factor analysis, which identified three factors,
namely, common usage, self-actualization, and leisure activities. Consequently, 4 items
were averaged as a measure of general use (α = 0.58), 4 items were averaged as a measure
of self-actualization (α = 0.62) and 3 items were averaged as a measure of leisure activities (α = 0.66).
The respondents were then asked about three specific types of Internet usage activities: information activities, economic activities and social activities.
Information activity

This measure was created using 12 items that captured the extent to which the Internet was used to acquire different types of information. For the sake of parsimony, all
correlating dimensions were subjected to exploratory factor analysis, which identified
three factors, namely, generic information seeking, specific information seeking, and
capital-enhancing information seeking. Consequently, 5 items were averaged as a measure of generic information seeking (α = 0.77), 4 items were averaged as a measure of
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specific information seeking (α = 0.66) and 3 items were averaged as a measure of capital-enhancing information seeking (α = 0.58).
Economic activity

The economic category was divided into education and property. The measure for the
education subcategory was created by averaging 7 items that captured the extent to
which the Internet was used to gain knowledge (α = 0.77). The measure for the property subcategory was created by averaging 9 items that captured the extent to which
the Internet was used to buy and sell things (α = 0.66).
Social activity

This measure was created using 13 items that describe Internet usage associated with
bonding and networks on social media online platforms. Exploratory factor analysis identified three factors, namely, following feeds, engaging with others and creating content. Consequently, 4 items were averaged as a measure of following feeds
(α = 0.68), 4 items were averaged as a measure of engaging with others (α = 0.72) and
5 items were averaged as a measure of creating content (α = 0.82).
Data analysis

To quantify the effects of the sociodemographic factors on mobile dependency,
we conducted a logistic regression analysis. We conducted two analyses to answer
whether mobile-reliant and non-mobile-reliant groups use the Internet differently
and to identify the predictors of different types of Internet activities. First, the differences in the types of Internet activities were compared using t-tests. Second, we
carried out multiple regression analyses to identify the predictors of different types of
Internet activities. All sociodemographic variables as well as the mobile dependency
variable were entered in the regression model with activities serving as the outcome
variables.

Results
Descriptive statistics

The summary statistics of the key variables are provided in Table 1, which shows that
mobile-reliant users accounted for 66% of our sample. Female users accounted for a
proportionally larger share than male users (58% versus 42%). 69% of the respondents
were first-generation college students. Rural users made up more than a half of the
sample (55%). 13% of the respondents lived on monthly allowance less than ¥1000,
and 38% of the respondents lived on monthly allowance over ¥1500.
It was found that male college students had a higher level of Internet skills
(M = 2.50) than their female counterparts (M = 2.36). College students from urban
areas had a higher level of Internet skills (M = 2.52) than college students from rural
areas (M = 2.34). First-generation college students had a lower level of Internet skills
(M = 2.37) than non-FGCS (M = 2.53). Independent t-tests revealed that the differences were all statistically significant at 0.01 level.
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Table 1 Summary statistics
Variable
Device access
Sociodemographic

Mean

Internet access (1 = mobile-reliant; 0 = non-mobile-reliant)

SD

0.66

0.48

Gender (1 = female; 0 = male)

0.58

0.49

FGCS (1 = first-generation college students; 0 = Non-FGCS)

0.69

0.46

Residence (1 = urban; 0 = rural)

0.45

0.50

Allowance (1 = low; 2 = middle;3 = high)

2.25

0.67

Internet skills

Skill

2.42

0.62

Internet use duration

Duration at school

5.17

2.67

Duration at home during school breaks

6.71

3.21

Types of Internet usage

Common usage

4.02

0.72

Self-actualization

1.91

0.96

Leisure

2.31

1.33

Generic information

2.75

1.00

Specific information

3.08

0.98

Capital-enhancing information

1.56

0.86

Education

3.23

0.77

Property

2.59

0.61

Following Feeds

3.36

0.97

Engaging with others

1.32

0.87

Creating content

2.40

1.01

Table 2 Logistic regression analysis on mobile dependency
Odds ratio

Standard error

Gender

7.90***

1.88

Residence

0.78

0.19

FGCS

2.07**

0.56

Allowance
2.allowance

1.36

0.47

3.allowance

0.91

0.33
0.17

CONSTANT

0.42*

Likelihood Ratio

98.27***

McFadden’s pseudo R2

0.17

N

445

Gender: male is used as the reference group; FGCS: non-FGCS is used as the reference group. Allowance: Allowance of less
than ¥1000 is used as the reference group
*

p < 0.05, **p < 0.01, and ***p < 0.001

Socioeconomic indicators and device access (RQ 1)

As shown in Table 2, the results confirmed that gender and FGCS each played a significant role in determining the likelihood of being mobile-reliant, whereas place of
residence and allowance did not have a significant effect on mobile dependency. The
odds ratio indicated that the likelihood of being mobile-reliant for women was 7.90
times more than the corresponding likelihood for men. Similarly, for first-generation
college students, the likelihood of being mobile-reliant was 2.07 times more than
the corresponding likelihood for students whose parents have a bachelor’s degree or
higher.
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Table 3 Differences in means of key variables by device access
Mobile-reliant Nonmobilereliant

Test Statistic P value
(t/chi-square)

Gender

0.73

0.29

79.00

< 0.001

Parents’ education

0.73

0.61

7.34

< 0.01

Residence

0.42

0.51

3.43

0.06

Allowance

2.23

2.28

2.74

0.25

Internet skill

Skill

2.40

2.46

1.04

0.30

Internet duration

Duration at school

5.22

5.07

0.59

Duration at home during
school breaks

6.76

6.60

− 0.54

Sociodemographic

General Internet usage Common usage

Information activity

Economic activity
Social activity

− 0.47

4.05

3.97

Self-actualization

1.99

1.74

Leisure

2.06

2.77

Generic information

2.69

2.86

1.70

0.09

Specific information

3.17

2.9

− 2.72

< 0.01

Capital-enhancing information 1.64

1.42

Education

3.18

3.31

Property

2.60

2.56

Following Feeds

3.40

3.29

Engaging with others

1.38

1.23

Creating content

2.49

2.23

− 1.18

0.64

− 2.60
5.49

0.23
< 0.01
< 0.001

− 2.64

< 0.01

1.68

0.09

− 0.70

0.48

− 1.74

0.08

− 1.13

0.26

− 2.57

0.01

Differences in internet usage between mobile‑reliant and non‑mobile‑reliant students (RQ 2)

The results of t-tests on the differences in the types of Internet activities are reported in
Table 3. For the types of personal activity, the mobile-reliant group engaged in significantly more self-actualization activities than the non-mobile-reliant group. This pattern
was reversed for leisure activities: the mobile-reliant group engaged in leisure activities significantly less frequently than their non-mobile-reliant counterparts. General use in the
subcategory of personal activity was not significantly different for the two groups. For the
types of Information activity, the mobile-reliant group used the Internet significantly more
frequently for both specific information seeking and capital-enhancing information seeking activities than the non-mobile-reliant group. The two groups did not show a significant
difference in generic information seeking activities. Regarding economic activity, there was
no significant difference in either the education or property subcategory activities between
the mobile-reliant group and the non-mobile-reliant group. For the social activity, the
mobile-reliant group was significantly more active in engaging with others and creating
content than the non-mobile-reliant group. Following feeds in the subcategory of social
activity was not significantly different for the two groups.
The regression results are presented in Table 4. Gender was a significant predictor of
most of the activities. Compared to men, women were significantly more active in the
fields of general use and self-actualization of personal activity and significantly less active
in the field of leisure of personal activity. Regarding Information activity, women engaged
significantly less in generic information seeking and more in specific information seeking.
Men and women also differed significantly in social activity in that women were more
likely to perform following feeds and less likely than men to engage with others.

0.06

1.24***

− 0.49***

0.07

0.24

442

(13.53)

2.88***

− 0.09

0.36*

0.08

441

(15.98)

2.82***

− 0.26*

− 0.02

(− 0.17)

(3.00)

0.46**

(2.49)

(− 0.67) (− 2.28)

(0.96)

0.12

(1.59)

0.30

(1.46)

0.26

(− 1.05) (0.68)

− 0.14

(− 9.83) (− 4.73)

0.24*

0.06

438

(15.14)

2.65***

− 0.11

(− 1.02)

(0.29)

0.03

(2.45)

0.38*

(1.40)

0.20

(1.71)

0.18

(2.28)

0.03

443

(9.93)

1.54***

− 0.09

(− 0.89)

− 0.02

(− 0.26)

(0.22)

0.03

− 0.13

(− 1.03)

(2.83)

0.27**

− 0.06

(− 0.62)

Social activity

0.02

445

(23.42)

3.25***

− 0.06

(− 0.63)

(1.28)

0.10

(0.02)

0.00

(0.48)

0.05

− 0.14

(− 1.67)

(0.76)

0.06

0.07

445

(21.76)

2.33***

− 0.06

(− 0.86)

(1.10)

0.07

(3.68)

0.34***

(1.58)

0.14

(0.49)

0.03

(1.27)

0.08

0.04

441

(16.09)

2.80***

(0.80)

0.09

(0.46)

0.05

(3.03)

0.46**

(2.35)

0.34*

(0.04)

0.00

(2.23)

0.23*

*

p < 0.05, **p < 0.01, and ***p < 0.001

0.05

438

(8.33)

1.30***

− 0.07

(− 0.71)

− 0.01

(− 0.07)

(1.50)

0.21

− 0.11

(− 0.83)

(2.93)

0.28**

− 0.23*

(− 2.53)

Education Property Following Feeds Engaging
with
others

Economic activity

Gender: male is used as the reference group; FGCS: non-FGCS is used as the reference group. Allowance: allowance of less than ¥1000 is used as the reference group

t statistics in parentheses;

432

441

N

R2

0.09

1.31***

(7.66)

3.68***

CONSTANT

− 0.17

(− 1.57)

(28.65)

− 0.04

(− 0.47)

0.01

(0.11)

-0.01

(3.92)

0.58***

(3.48)

(− 0.09)

FGCS

Residence

(3.77)

3.allowance 0.43***

(1.91)

0.49***

0.17

(1.57)

0.03

(0.39)

0.24*

(2.37)

0.16*

(2.12)

2.allowance 0.20

Mobile

Gender

Information activity

Common usage Self-actualization Leisure Generic information Specific
Capitalinformation enhancing
information

General Internet usage

Table 4 Regression of socio-demographics and mobile dependency on internet activities

0.08

437

(12.19)

2.23***

− 0.27*

(− 2.33)

(0.77)

0.08

(1.44)

0.23

− 0.04

(− 0.28)

(2.08)

0.23*

(1.77)

0.19

Creating content
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Allowance significantly predicted self-actualization of general Internet usage, generic
information seeking, property of economic activity and following feeds of social activity. Compared to students with allowances less than ¥1000 a month, respondents with
allowances more than ¥1500 a month were significantly more engaged in these activities.
Parents’ education was a significant predictor for browsing generic information activity
and creating content on social activity. Compared to respondents whose parents had bachelor’s degrees or higher, first-generation college students engaged significantly less frequently
in browsing generic information and creating content while interacting with others on the
Internet. The place of residence was not a significant predictor for any activity.
After controlling for the effects of sociodemographic factors, mobile dependency
showed significant predictive power in capital enhancing of Information activity as well
as two subcategories of social activity. When engaging in information activity, mobilereliant Internet users were significantly more likely than non-mobile-reliant Internet
users to perform capital-enhancing activities, such as making travel plans, looking for
jobs and finding information about health. When engaging in social activity online,
mobile-reliant Internet users engaged with others and created content significantly more
frequently than non-mobile-reliant Internet users.

Discussion
In our sample, all the students used mobile phones to access the Internet, and nearly
two-thirds (65.8%) of them declared that the mobile phone was their primary means of
Internet access. It is evident that the young generation has largely shifted their Internet
usage to the mobile platform. Thus, it is pertinent to investigate whether mobile phones
provide an adequate alternative to traditional PC-based Internet access.
Device access

The result of this study shows that some traditional determinants of the digital divide no
longer apply to the young generation. There is no significant difference in either place of
residence or students’ monthly allowance in terms of students’ platform preference.
However, intriguingly, the likelihood of being mobile-reliant for women was 7.90 times
more than the corresponding likelihood for men. Studies based on data from the U.S.
have generally concluded that gender was unrelated to how individuals access the Internet and that the gender divide was actually reversed in favor of females after 2001 (Campos-Castillo 2015; Talukdar and Gauri 2011). However, a recent meta-analysis revealed
that females still exhibit less positive attitudes toward technology use (Cai et al. 2017). In
particular, Chinese women were found to be more strongly influenced by their computer
attitudes in technology adoption, implying that the usefulness of a technology is a salient
determinant of Chinese users’ acceptance of it, especially for females (Dong and Zhang
2011). In addition, existing studies have generally failed to reach a consensus regarding the relationship between gender and ICT competence (Talukdar and Gauri 2011).
In our sample, there was a significant difference between males and females regarding
the Internet skills reported. Overall, male students reported higher Internet skills than
female students. Thus, the easier-to-use feature of mobile Internet access might be more
appealing to females than to males and result in a higher level of mobile dependency.
Another possible explanation for gender difference is that males might engage in more
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gaming that requires the support of PC. As one of the items used to measure leisure
activities “Play a game on the computer” indicates, male college students use PC to play
games more frequently (M = 3.21) than their female counterparts (M = 1.34).
Moreover, in our data, first-generation college students were significantly more likely
to be mobile-reliant than their counterparts. Since other socioeconomic indicators, such
as household income and occupations, cannot be accurately measured in the student
sample, parents’ educational level provides an adequate proxy reflecting the socioeconomic status of a student’s family. To some extent, our data support the optimistic view
that some of the traditionally underrepresented groups might adopt mobile Internet at
faster rates and that smartphones appear to be leveling the playing field (Tsetsi and Rains
2017; Wareham et al. 2004). On the other hand, the higher dependency rate also raises
the concern that there exists a continued device divide between key socioeconomic
groups. As argued by Tsetsi and Rains (2017), people from traditionally disadvantaged
groups often rely on fewer and more limited devices to access the Internet.
Internet usage

Some previous studies have found that those with higher socioeconomic status are
more likely to use the Internet to search for capital-enhancing information activities and
that such differentiated usage of the Internet not only reflected but also contributed to
existing societal inequalities (van Deursen et al. 2015; Witte and Mannon 2010; Zillien
and Hargittai 2009). In particularly, evidence from a U.S. university shows that socioeconomic status is an important predictor of Internet usage and students with a lower
socioeconomic status exhibit lower levels of Web know‐how and tend to engage in fewer
information‐seeking activities online on a regular basis than others (Hargittai 2010). Students from households with a higher income status tend to use full-spectrum technology more frequently (Ching et al. 2005; Livingstone and Helsper 2007).
We argue that the capital-enhancing and non-capital-enhancing dichotomy should
be applied with caution because of the multipurpose nature of many Internet activities.
There is no clear dividing line between good and bad in a specific usage type. Considering this fact, it is reasonable to assume that some Internet activities are more capitalenhancing than others, as suggested by Pearce and Rice (2013). In our study, exploratory
factor analysis was conducted to investigate Internet usage patterns. Intuitively, the components identified in the analysis seem to reflect the extent to which a group of Internet
activities are capital-enhancing. In addition, there is a clear pattern showing that capital-enhancing activities are usually more technologically sophisticated and require more
user involvement.
Nevertheless, our analysis revealed that demographic and socioeconomic factors are
still associated with different types of Internet usage among college students. Gender was
a significant predictor of most of the activities. However, contrary to the traditional view
of females as a disadvantaged group, female students in our sample were actually more
active in capital-enhancing, self-actualization activities and less so in leisure activities.
Similarly, when looking up information online, females were found to be significantly
more proactive than males. In terms of socioeconomic status, students with higher
monthly living allowances were more active with respect to most Internet activities.
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Overall, controlling for other sociodemographic factors, the difference between the
mobile-reliant group and its counterpart in terms of Internet usage is minor. The differences are insignificant in most usage categories. We found little evidence in support of
the mobile underclass argument. In contrast, the mobile-reliant group engaged in significantly more self-actualization activities and less leisure activities than the non-mobilereliant group. The mobile-reliant group used the Internet more frequently to search for
information both to look up specific information and to search for capital-enhancing
information activities. In addition, the mobile-reliant group was significantly more active
in engaging with others and creating content. In our sample, mobile-reliant users compared equally, if not more favorably, to non-mobile-reliant users in terms of engaging
in “capital-enhancing” Internet activities. This result is consistent with the findings of
Wang and Liu (2018), who did not find sufficient evidence to support the notion of the
“mobile underclass” based on an analysis of operational data from a major Chinese telecommunications carrier.
Previous studies have proposed two explanations for the possible emergence of a
mobile underclass. First, the mobile-reliant population is more likely to be comprised
of traditionally disadvantaged groups, which tend to use mobile devices less effectively
because of the divide between low and high socioeconomic groups in terms of the
required innovativeness and competence for using mobile technology efficaciously (Lee
and Kim 2014; Mossberger et al. 2012; Tsetsi and Rains 2017). However, in our study, as
in Pearce and Rice’s (2013) Armenia-based study, it appears that both sociodemographic
factors and levels of mobile-dependency influence usage, although demographics matter more in most of the usage categories. Second, the limitation of mobile technology
may also contribute to the creation of a mobile Internet underclass (Napoli and Obar
2014). We argue that this technological deterministic view is now largely obsolete with
the rapid development of mobile technology in recent years. Certainly, there may still
exist a performance divide between mobile devices and personal computers. However,
smartphones can now handle most daily at-home and even some at-work tasks in a more
convenient way.

Conclusions and limitations
The findings of this study offer an updated and fuller viewpoint of the digital divide
regarding the mobile Internet. At its emergence, mobile Internet was considered an
extension of PC-based Internet usage (Nielsen and Fjuk 2010). With the mobile ecosystem reaching maturity, recent studies have provided convincingly strong evidence
for fixed-mobile substitution on both access and traffic levels (Barth and Heimeshoff
2014). Apparently, mobile communication has changed from a supplemental technology to a substitutive one. It is reasonable to speculate that the PC might have become
an extension of mobile for complicated tasks that cannot be easily performed on
mobile, particularly for the young generation. Previous PC-based Internet usage studies have suggested that the differentiated usage of the Internet not only increasingly
reflects the use of traditional media and known offline economic, social, and cultural
relationships, including inequalities but also contributes to the reproduction of such
inequalities (van Deursen et al. 2015; Witte and Mannon 2010; Zillien and Hargittai 2009). Although a divide still remains in terms of technological capacity between
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mobile and PC, this study has demonstrated that with regard to usage, mobile-reliant users are not disadvantaged compared to non-mobile-reliant users. The concern
of the mobile underclass, raised by some digital divide scholars, has been gradually
diminishing with the development of advanced mobile technology and the wealth of
content available therein.
This research has important practical implications, particularly for higher education administrators. Despite the concern that college students’ cell phone use is negatively associated with academic performance as well as mental and physical health,
higher education administrators and faculties must accept the fact the mobile has
become the preferential method of Internet access for college students. In practice,
instead of attempting to limit college students’ cell phone use, efforts should be made
to take full advantage of this technology. For example, higher education institutions
shall migrate PC-based learning platforms to mobile-based ones and develop mobilefriendly educational resources. In particularly, mobile technology benefit traditionally disadvantaged groups to a greater extent, as these groups tend to more quickly
embrace new technology and skip the PC stage because of greater affordability and
the relatively lower learning curve associated with these new technologies. To some
extent, as college students with lower socioeconomic status are more likely to rely on
mobile phones, the development of mobile-based instructional applications might be
a more cost-effective way of leveling the playing field for them.
As with most empirical work, the present study is not without limitations. First,
the potential generalizability of this study is limited by the characteristics of the
study participants. College students are generally younger and more educated than
the national average. Usage patterns might therefore be different among other sociodemographic groups. Second, in terms of measurement, previous studies have found
out, while the actual time and application type patterns of measured data roughly
match the self-report data, some users, such as those who are self-conscious, might
underestimate their actual mobile Internet usage, and certain compulsive use cannot
be captured by self-report data (Lee et al. 2017; Wilcockson et al. 2018). Third, the
effects of the popular big-data-based personalized information/APP recommendation system on Internet usage requires further investigation. Studies of the current
design of Internet usage do not distinguish whether a specific Internet activity is triggered by a user’s self-judgement, the recommendations of the operating system, or an
APP. If mobile users are constrained by personalized recommendations, they may be
exposed to narrower perspectives, which might in turn create another level to the digital divide. Forth, while this study has found little evidence in support of the mobile
underclass argument in terms of college students’ Internet usage, we cannot completely understand why mobile-reliant groups actually engaged more actively in some
capital-enhancing Internet activities than non-mobile-reliant groups, which warrants
future investigation.
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Appendix 1
See Table 5.
Table 5 Items used to evaluate types of Internet usage activities
General Internet Usage

Common usage
Do instant messaging using QQ or WeChat
Send attachments with your email, QQ or WeChat
Make or receive phone calls over the Internet like Skype, QQ or WeChat
Check or update your profile on a social network site such as the Moments of
WeChat or Qzone
Self-actualization
Read a blog
Write a blog
Maintain a personal website
Post messages on discussion or message boards
Leisure
Watch live video streaming
Play a game on the computer
Play a game on the smart phone

Information activity

Generic Information Seeking
Browse news national, international
Get information about local events
Browse sports information
Browse the latest Tech news
Browse the latest financial news
Specific Information Seeking
Look something up to help settle an argument or disagreement
Look for information about other people
Look for the latest celebrity news
Look for comedies, cartoons or other humorous video content
Capital-Enhancing Information Seeking
Make travel plans
Look for jobs, work
Find information about health or medical care

Economic activity

Education
Find or check a fact
Look up a definition of a word
Get information for school, college or university related purposes or homework
Read topics of personal interest
Online distance learning for academic degree or job training
Search and download academic or professional books
Learn online or download open classes video
Property
Buy a product online
Make travel reservations/bookings
Pay bills
Use your bank’s online service
Compare products and prices
Order groceries or food online
Sell things online
Find the location of a house, office, store, or restaurant
Offline shopping consumption using a mobile phone
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Table 5 (continued)
Social activity

Following feeds
Click through links on social network
Read news or other information on social network
Follow Official Accounts on WeChat
"Like" the content in the Moments of other people
Engaging with others
Update personal information on social networks
Check or change privacy settings of the Moments of WeChat
Participate in discussing political issues
Un-follow or drop someone from your network
Creating content
Update your status on social networks such as the Moments of WeChat
Post pictures on social networks
Post your writing, stories or any other creative content on social networks
Add comments on others’ posts on social networks
Re-post and share links, news, videos, or any creative content originally posted by
others
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