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Abstract

Thispaper explores China’sdigital divide, with a focuson differencesin accessto computers,
learning software, and the Internet at school and at home among different groups of
elementary school children in China. The digital divide is examined in four different
dimensions: (i) between students in urban public schools and students in rural public
schools; (ii) between students in rural public schools and studentsin private migrant
schools; (iii) between migrant studentsin urban public schools and migrant studentsin
private migrant schools; and (iv) between students in Han-dominated rural areas and
students in areas inhabited by ethnic minorities. Using data from a set of large-scale
surveysin schoolsin different parts of the country, wefind a wide gap between computer and
Internet accessof sudentsin rural areasand thosein urban public schools. Thegap widens
further when comparing urban studentsto studentsfrom minority areas. Thedivideis also
large between urban and rural schools when examining the quality of computer instruction
and accessto learning software. Migration does not appear to diminate thedigital divide,
unlessmigrant families are able to enroll their children in urban public schools. The digital
divide in elementary schools may have implications for future employment, education and
incomeinequality in China.
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I. Introduction

Over the past two decades, information and communi cation technology (ICT) hasincreased
connectivity and access to information resourcesall over the world. The opportunitiesthat
this technol ogy provides have prompted the development and proliferation of hardware,
software and affordable Internet connections (Bresnahan and Traitenberg, 1995). Through
increasing the productivity of individuals, ICT has become an important contributor to
economic growth (World Bank, 2006; OECD, 2009).

However, if ICT is only available to some groups of individualsin a society but not
others (henceforth, a phenomenon that wecall thedigital divide), the resulting disparity in
access to ICT is likely to lead to income inequality and poverty for those individuals
without access. Differencesin accessto health and educational servicescan lead to overall
inequality in a country (Attewell and Battle, 1999), and the sameistruefor differencesin
access to employment (International Telecommunication Union, 2006). At the aggregate
levd, it has been shown that thereis a negative rel ationship between inequality and growth
(Benabou, 1996). It can be argued that the seriousness of the digita dividein acountry has
important implications for its growth path.

Scholars have examined the nature of the digital divide in both developed and
developing countries around the world. In the USA, 80 percent of those earning over
US$75 000 have access to the Internet at home, whereas only 25 percent of the USA’s
poorest househol ds can accessthenternet at home (Dickard and Schneider, 2002). Similarly,
according to a Canadian Internet Use Survey, a digital divide exists between higher and
lower income households in Canada (Statistics Canada, 2008). The survey points out that
91 percent of peoplewho earn morethan US$91 000 per year regularly accessthe Internet,
compared to 47 percent of those with annual incomes of less than US$24 000. In Indiain
2008, therate of access to the Internet of urban households was 10 times that of rural
households (Singh, 2010).

In the past decade, government officials and researchers have become interested in
documenting and measuring the digital dividein China. A mid-2000s study reported that
accessto the Internet was more than three times as common in urban areas (27.4 percent of
urban households) than in rural areas (7.2 percent) (China National Bureau of Statistics,
2007). The same study found smilarly largediscrepanciesin ICT access between rich and
poor households.

Judging the accuracy of these official statistics can be difficult. Reportsrarely provide
details on the coverage of surveys, sampling frames are amost never specified and sources
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of information are frequently absent.® Information on ICT is also generally not analyzed.
For example, the corrdates of accessto ICT arerardy, if ever, discussed, and many of the
gtatisticsin the papers are reported in aggregate form only. In fact, in one of the most
carefully documented papers in the published literature the entire sample contains only
fivevillages (Wang, 2001).

Given this absence of high quality, verifiable and detailed information on China’s
digital divide, the overall goal of the present paper isto provide an overview of gapsin
access to ICT in China. To meet this goal, we have two specific objectives. First, we
document the digital divide, focusing on disparitiesin computer ownership, computer use
and Internet access. Second, we examine the depth of computer usage, as represented by
knowledge of higher-order computing skills. We comparethedigital dividethat separates
four different groups: (i) students in urban public schools and studentsin rural public
schools (the urban—rurd digital divide); (ii) studentsin rural public schoolsand studentsin
private migrant schools (the rural-migrant digital divide); (iii) migrant sudentsin urban
public schoolsand migrant studentsin private migrant schodl s (the urban—migrant digital
divide); and (iv) studentsin Han-dominated rural areas and studentsin rural areasthat are
inhabited by ethnic minorities (the Han—ethnic minority digital divide).

There are limitations to our proposed analysis. First, our empirical evidence on the
digital divideislimited to elementary schoal students. Although this, admittedly, is only
one segment of China’s population, accessto ICT during childhood is a strong predictor
of expertisein ICT in adulthood (Baouendi and Wilson, 1989). By focusing on student
familiarity, weare studying the future of China’sdigital divide. Second, while our samples
from China’surban and rural public schoolsand migrant privateschoolsarerelatively large
and randomly sampled across sd ected parts of China, we cannot claim externa validity to
all of China. Although we must be careful in claiming external validity of our results, we
know of no reason why our findings are not representative of broader trends.

The present paper is organized asfollows. In the following section we describe our survey
data. Our results section examines the nature and magnitude of four identified digital divides:
urban—rural; rural-migrant; urban-migrant; and Han-minaority. Thefina section concdludes.

Il. Data

A reliable analysis of the digital divide requires high quality data. Despite the efforts

1 For example, a report by the Chinese Information Center neglects to provide details on the coverage of
its survey; Xia (2010) does not specify a sampling frame; and Wang (2001) does not report the source of
his information.
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devoted to thisissue by scholars (e.g. Wang, 2001), thereis still an absence of school-
based ICT data that is disaggregated by region and social group. This paper responds to
the need for region-specific data on urban, rural, migrant and ethnic minority-popul ated
areas.

In 2009 and 2010, our research group conducted surveys of studentsin four types of
elementary schools: urban public schools (these included both students with urban
household registration or hukou, henceforth urban students; and students whaose parents
are migrants, but who attend urban public schodls, henceforth, migrant studentsin urban
public schools); rural public schools (rural students); migrant private schools (migrant
students in private migrant schools); and rural public school studentsin ethnic minority
aress (ethnic minority sudents). The data used in the present study were collected during
four separate enumeration efforts. We will describe the datasets, which are summarized in
Table 1, in the rest of this section.

1. Urban Public School Data (Urban Students
and Migrant Students in Public Schools)
The Urban Public School Survey collected data on two types of students. In the 9 schools
in the sample, approximatey 10 percent were urban studentswho had Beijing household
registration, meaning that at least one of their parents was a Beijing resident.? The other

Table 1. Summary of Datasets Used in Digital Divide in China Study

School type Student type(s) Location of sample Number of sample Number of sample students
schools schools
Urban public schools  Urban students and  Beijing (suburbs) 9 1458 fourth-grade students (154
migrant students in urban students; 1304 migrant,
urban public schools studentsin urban public schools)
Rural public schools®  Rural students Shaanxi Province, 72 2666 third and fifth-grade rural
Ankang Prefecture students
Private migrant Migrant studentsin Beijing (suburbs) 43 4103  third-grade  migrant
school§® private migrant students in private migrant
schools schools
Rural minority public  Rural minority Qinghai Province, 26 2587 third and fourth-grade
schools’ students Haidong Prefecture rural minority students
Total 150 In total we surveyed and report

on the access to information
and communication technology
of 10 814 students

Notes: 3For more information, see Sharbono (2010). *For more information, see Shi et al. (2012). °For more
information, see Lai et al. (2011b). YFor more information, see Luo et al. (2011).

2China’s hukou household registration system classifies China’s citizens as either rural or urban residents.
Without an urban hukou migrants and their families have limited access to urban public services, including
housing, health care, social security, and education. Since the mid-2000s, if there is room in urban public
elementary schools, migrant students have been allowed to matriculate and have been treated as urban
students in terms of tuition, fees and most other services while in school. See Naughton (2007).
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90 percent were migrant sudents in urban public schoals.

The Urban Public School Survey conssts of 9 randomly selected public schoolsin the
outskirtsof Changping, Haidian and Chaoyang Districtsin Beijing. We intentionally chose
schools on the outskirts of Beijing so they would contain a mix of urban students and
migrant students in urban public schoals.

Although the schools were chosen randomly, they are not representative of Beijing
schools in general. According to interviews with officials in the Chaoyang and Haidian
bureaus of education, the public schools represented in the Urban Public School Survey
can best be classified aslower—middle tier in terms of quality when compared to other
public schoolsin Beijing. These schodls enroll more low income students than the typical
public schoal in Beijing, and exhibit comparatively low rates of academic achievement. We
bear thisin mind when interpreting the results, as we are considering the situation of
relatively poor urban students. It islikely that the digital dividewould be wider if wewere
to sample from urban students attending Beijing’s highest quality schoals.

Despitetheir bel ow-average status, the schools in this dataset are ill located in one
of China’srichest province-level administrative regions. These schools all receve public
funds and, thus, cannot be considered under-resourced. A previous report comparing the
schoolsin this dataset to a sample of randomly-selected private migrant schoolsfound that
the facilities, teachersand curriculum for these urban school s were of much higher quality
than those at the private migrant schools (Lai et al., 20114a). Because urban public schools
are free and of higher quality, migrant parents generally send their children to private
migrant schools only when thereisno room in local urban public schools. Although there
isnoformal sorting rule by which migrant children can access urban schools, it appears
that thereis a systematic difference in the type of migrant family that is successful in
getting their child into public school. Thisdifferenceindicatesthat school quality isnot the
only factor in the disparity between these two groups. According to Lai et al. (2011b),
migrant students in urban school s score significantly higher on standardized examsthan
migrant students in private migrant schools. The parents of migrant students in urban
schools have higher levels of education and have generally resided in Beijing for longer
periods of time than parents of migrant students in private migrant schools. We must
consider these systematic differences in family characteristics when comparing the digital
divide between migrant students at private schools and those at urban public schoals.

The second step in the data collection process was to survey studentsin the schoaols.
Our survey focused on the 1458 fourth-grade students in the 9 urban schools in our
sample. Among all fourth-grade studentsin the urban schools, 154 were urban students
(with Beijing household registration) and 1304 were migrant students in public schools.
The studentsinvolved in our survey were given a questionnairethat included the following
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items. whether students use computers at school; how many times students use computers
at school every week; the quality of the computer classes, including the type of computer
skills taught and the frequency they meet; whether students use computers at home for
study; whether the student’s family owns a computer; and whether the student has access
totheInternet at home. All of these questions were related to computer access and use, the
quality of computer education and accessto the Internet.

2. Rural Public School Data (Rural Students)

Thedataon rural public schoolscomefrom Shaanxi Province. In Shaanxi, approximately
60 percent of the population livesin rural areas (National Bureau of Statistics, 2011). In
2005, the incidence of rural poverty in Shaanxi was 2.9 times higher than the national
average (OECD, 2009). Since 1981, Shaanxi hasalso had one of the slowest rates of poverty
reduction in rural China (Martin and Chen, 2007). Because of these distinguishing
characteristics, we must notethat the urban-rural digital dividewill be overstated compared
to a completely random sample of rural students. We can assume that accessto ICT
technologiesis better in wedlthier rural aress.

The site of the rural public school survey was chosen to bein Ankang Prefecture. The
prefectureislocated immediately south of Xi’an, the capital of Shaanxi Province. All of the
counties are located in the Qingling mountain range. Ankang Prefectureishome to one of
the poorest groups of countiesin China. Of theseven countiesin Ankang, four are national ly-
designated poor counties.® We chose to carry out the study in these four counties.

The process of selecting our sample was as follows. First, we obtained a list of all
schools in each county. We then narrowed this list to include only e ementary schools that
contained six full grade levels (wanxiao). From thefull list of wanxiao in the four sample
counties, we randomly selected 72 schools. These 72 schools contained atotal of 2666
third-grade and fifth-grade students.

Therural public school ICT survey was|aunched in February 2011. All 2666 third and
fifth-grade students were included in the survey. The questionnaire was nearly identical to
the urban public school survey. All the questions on access to computers and the Internet
were the same; however, due to time limitations when conducting the survey, there were
fewer questions on how computers were used in class.

31n 1994, the Chinese Government launched a poverty-reduction initiative under the “8-7 Plan,” with
the major objective of raising per-capita income to 500 yuan (in 1990 prices) within 7 years. This plan
targeted 592 designated poverty counties in the country. Poverty reduction, especially in China’s west,
remains a formidable challenge today. When we say “poor county” in this paper, we mean that the
county is designated by China’s government as being a poor county in the poverty reduction program.
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3. Private Migrant School Data (Migrant Students in Private Migrant Schools)
Thesampleof private migrant schoolsin Beijing was chosen from asampling frame covering
almost all privatemigrant schoolsin thecity. Unlike public schools, no officid list of Beijing
migrant schoolsisavailable. To collect acomprehensivelist of migrant schoolsin Beijing,
we contacted all educational and research ingtitutes and non-profit organizationsin the
greater Beijing area that might have contact information for Beijing migrant schools. We
then called each schoal to confirm that it was still open, and asked the principal if therewere
any other schodlsin their area. Using this approach, we established what we bdieveto be
as compl ete a database of Beijing migrant schools as possible. A total of 230 elementary
schoolswere on our list.

We selected our sample schools from this comprehensive list. For ease of
implementation, we regtricted our sample to three districts in Beijing among those most
densaly populated by migrants and migrant schools. Of the 230 schoolsin the database, 69
schools werein these three districts. We then proceeded to exclude school s that had only
one classin the third grade (i.e. there was only one grade 3 classinstead of two or more
grade 3 classes in the school). We applied this strategy in a separate study (Lai et al.,
2011b). Hence, our sample of private migrant schoolsisrepresentative of all large private
migrant schoolsin Beijing. In total, 43 school s met the criteria of having two or more grade 3
classes. A total of 4103 sudentsin 98 dasses of 43 Beijing migrant schoolswere surveyed.

Congistent with our approach at the urban and rural schoals, all third-grade students
in the sampl e school s were provided with questionnaires. The content of the surveysin the
private migrant schools was identical to that of the rural schoadls.

4. Rural Minority Public School Data (Ethnic Minority Students)
Thedata on rural minority public schoolscome from Qinghai Province. Qinghai isaprovince
in north-west China whose popul ation has a high percentage of ethnic minoritiesrdativeto
most other provincesin China. The minority popul ation of Qinghai Province accounts for
47 percent of the total population (China National Bureau of Statistics, 2010). Tibetans
account for 24 percent, Hui 15 percent, Tu 4 percent, and other ethnic groups, including
Salar, account for 4 percent of the population. Qinghai Provinceisal so the second poorest
provincein China.

Thefirst step that we took to obtain the dataset on minority public schools was to
select the prefecture and counties for our sample of rural public minority schools. Our
survey in Qinghai Province wasimplemented in October 2011 in three countiesin Haidong
Prefecture. This prefecture has six counties within its jurisdiction. We chose Xunhua,
Hual ong and Huzhu counties in Haidong Prefecture as our sample counties because they
are autonomous ethnic minority counties, primarily populated by four ethnic minorities
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(Tibetans, Hui, Tu and Salar).

The sample of schools and students were drawn from a comprehensive list of all
schools in the three counties. A project was run soon after the survey that focused on
providing third and fourth-grade studentswith computer-based remedia tutoringin Chinese
language and math in Tibetan communities. Becausethe level of Chinese language skills
among Tibetan third and fourth graderswastoo | ow to make appropriate useof thecomputer-
assisted learning program, we excluded these communities from the sample. From a subset
of 52 rura minority schools (with Hui, Tuand Salar students) intheremaining three counties
in our sample, werandomly sdected 26 schoolsto beincluded in our final sample. In total,
there were 2587 third and fourth-grade studentsin our sample of rural minority public
schools.

Asintherural and privatemigrant school s, weincluded ablock in our survey examining
accessto ICT. The survey questionnairesin Qinghai wereidentical to thosein Shaanxi and
migrant communitiesin Beijing.

5. Four School Types/Five Student Types
Table 1 summarizes the datasets for this sudy. The tableincludes summary information on
the school type, the types of students in each type of schoal, the location of the sample,
the number of sample schools and the number of sample students. In total, we surveyed
10 814 third, fourth and fifth-grade sudentsin 150 elementary schoolsin Beijing, Shaanxi
and Qinghai.

Ill. Results

In this section we present descriptive evidence on four different digital divides. Thefirst
subsection examines the urban—-rural digital divide, the second subsection presents
information on the rural-migrant digital divide, the third subsection describes the public
migrant—private migrant digital divide and the fourth subsection surveys the Han—ethnic
minority digital divide.

1. Urban-Rural Digital Divide
Our data show that athough a digital divide between urban and rural studentsis present,
it isnot extreme (Table 2, rows 1 to 4). In urban public schools, 88 percent of students say
that they use computersat school (column 1). Conditional on using computers at schoal,
all students (100 percent) used the computers at least once per week and had 40 minutes or
more of computer dasstime. Studentsreported that computer classeswere never cancelled
or replaced by non-computer classes. In other words, it appears computer class timein
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Table 2. Descriptive Statistics Examining China’s Urban-Rural Digital Divide
among Urban and Rura Students in Beijing and Shaanxi, 2010

Urban Rural

studentsin studentsin (percentage (u?t?ta:qoto
urban public rural public p oi nts?g rurdl)
shools (%)  schools (%) p
In the school rooms of the students
1. Usecomputers at school 88 69 19 131
2. For students that use computers at schooal, 100 72 28 141
students have at least one computer class
every week
3. 40 minutes or more per computer class 100 78 22 131
4. Computer classes, athough scheduled, are 0 2 Almost equal
frequently replaced by other courses
What islearned in ICT class
5. Learned how to turn the computer on/off 100 84 16 121
6.  Learned how to use the keyboard 100 76 24 131
7. Learned how to use the mouse 100 80 20 131
8.  Learned how to type Chinese 100 68 32 151
9. Learned how to draw 100 70 30 141
10. Used educational software 90 36 54 251
11. Learned about computer hardware 90 39 51 231
In the homes of the students
12. Have some type of computer (e.g. laptop or 80 10 70 81
desktop)
13. Can access Internet at home 73 5 68 14.6:1

Notes: See Table 1 for description of the data used in creating this table. ICT, information and
communication technology.

urban public schoolsis quiteregularized.

Although computer use by rural studentsisnot as regular asthat by urban students,
thegapisrdatively small (Table 2, rows 1 to4, column 3). Wefind that 69 percent of rural
studentsin our sample used computers at school. Of thosethat used computers at schoal,
between 72 and 78 percent had computer class at least once each week, and these classes
lasted at least 40 minutes. Computer classesin rural public schoolswererarely cancelled:
only 2 percent of the students reported frequent cancellations of computer classes.

In summary, the urban—rural digital divide (in the school rooms) isfairly modest in
terms of the regularity of computer use (Table 2, rows 1 to 4, columns 3 and 4). When
comparing the use of computers at school, the digital divideisonly 19 percentage points
wide, aratio of 1.3:1. When comparing the regularity and frequency of computer classes,
the gap isonly 22 to 28 percentage points (ratiosfrom 1.3:1to 1.4:1).
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When we examine skills learned in computer class, the story holds: the rural-urban
digital divideisrdatively modest (Table 2, rows 5to 9). All urban students (100 percent)
learn the basics of computer operation (e.g. how to turn the computer on and off and how
to usethe keyboard) (column 1). Most rural students (67 to 84 percent) learn these same
skills(column 2). The gaps are between 16 and 33 percentage points (or ratiosof 1.2:1to
151).

However, the urban-rural digital divide widenswhen we examine whether students
use educational software or learn about computer hardware (Table 2, rows 10 and 11).
Ninety percent of urban students reported using educational or computer-asd sted learning
software in class (column 1), compared to 36 percent of rura students (column 2). There
was a 54 percentage point gap (or ratio of 2.5:1) between urban and rural sudents (columns3
and4). Whether studentslearned about computer hardware, including thebasic components
of a computer and their purposes, was the source of another major gap (51 percentage
pointsor 2.3:1ratio: row 11).

The urban—rural digita divide widens even more when we examine student accessto
computers and the Internet at home (Table 2, rows 12 and 13). Eighty percent of urban
students had access to computers at home, and 73 percent were ableto access the Internet
at home. In contrast, only 10 percent of rural students had access to computers at home
(row 12), and only 5 percent of students could accesstheInternet (rows 13). Thegap in ICT
accessat home varied from 70 to 68 percentage points (column 3), with ratios ranging from
8:1t014.6:1.

Taking these results together, we find that the urban—rura digital divide ismodest at
school, especially when examining the nominal use of computers (rows 1to 4) and basic
fundamental s of computer use (rows 5 to 9). However, the digital divide between urban and
rural areaswidenswith the sophigtication of ICT knowledge. Urban sudentsin our sample
were more likely to learn the rudiments of computer hardware and to use software to
enhance education in other academic subjects. Most importantly, the digital divide is
substantia in terms of accessto computers and the Internet in student homes.

If thedigital divideamong school-aged children isapredictor of educational performance
and employment opportunitieslater in life, the current magnitude of theidentified digital
divide may facilitate the persistence of China’s rura—urban income gap.

2. Rural-Migrant Digital Divide
A gquestion that arises when considering the rural—urban digital divide is whether rural
children who move to or grow up in cities as migrant students enjoy increased access to
ICT. Our data suggeststhat the answer isno: at least not completely. Both at homeandin
schooal, rural students have better accessto ICT than migrant students enrolled in private
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Table 3. Descriptive Statistics Examining China’s Rural—Migrant Digital Divide
among Rura Students and Migrant Studentsin Shaanxi and Beijing, 2010

Migrant
Rural students studentsin Gap Ratio
inrural public private (rurd to
schools migrant (per(c):ier:gge private
(percent) schools P migrant)
(percent)
In the school rooms of the students
1. Usecomputer at school 69 15 54 46:1
2. For students that use computers at school, 72 34 38 211
students have at least one computer class every
week
3. 40 minutes or more per computer class 78 54 24 141
4. Computer classes, although scheduled, are 2 20 -18 1:10
frequently replaced by other courses
What islearned in ICT class
5. Learned how to turn the computer on/off 84 71 13 1.11
6. Learned how to use the keyboard 76 62 14 121
7. Learned how to use the mouse 80 67 13 121
8.  Learned how to type Chinese 68 56 13 121
9.  Learned how to open/close afile 67 55 12 121
10. Used educational software 36 42 -6 1:12
11. Learned about computer hardware 39 42 -3 1:1
In the homes of the students
12. Have some type of computer (eg. laptop or 10 42 -32 1:4
desktop)
13. Can access Internet at home 5 37 -32 1.7

Note: See Table 1 for description of the data used in creating this table.

migrant schools, whether at school or at home.

In terms of access to computers at school, students in rural public schools have an
advantage over studentsin private migrant schools(Table 3, rows 1 to 4). According to our
data, 69 percent of rural students use computersin school, compared to only 15 percent of
migrant studentsin private migrant schools(row 1, columns 1 and 2). Thegapis54 percentage
points, or aratio of 4.6:1. Thisholdstrue when examining regularity of computer use and
frequency of computer classes (rows 2 and 3). Conditional on accessto computers, rural
students take computer classes more frequently (72 vs 34 percent: a gap of 38 percentage
pointsor aratio of 2.1:1) and for longer periods of time per week (78 vs 54 percent: a gap of
24 percentage pointsor aratio of 1.4:1) compared to migrant studentsin private migrant
schools. Two percent of studentsin rural public schools report cancellations of computer
class, compared to 20 percent of studentsin private migrant schools. In short, in terms of
nominal useof computers, the rural-migrant digital divideiswide.
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Thedigital divide appearsto narrow somewhat when comparing the skillslearnedin
rural schoolstothosein privatemigrant school s (Table 3). When asked about basic computer
use, both rural students and migrant students report learning at approximately the same
level (rows5t09). The sameis true when they are asked about “higher order” computer
skills, such as use of educational software and knowledge of computer hardware.
Interestingly, conditional on access to a computer class, migrant students have a dlight,
although not significant, advantage over rural students (rows 10 and 11). However, the
unconditional statistics (including migrant students without school accessto computers)
reveal that rural students as a group have accessto far better ICT educational resources
than migrant students.

When looking at home computer usage, the direction of therural-migrant digital divide
isreversed (Table 3, rows 12 and 13). Migrant students are more likely to own a computer
and to access the Internet at home than rural students. Our data show that 42 percent of
migrant families, compared to 10 percent of rural families, own ahomecomputer. Smilarly,
37 percent of migrant students can accessthe Internet at home, compared to only 5 percent
of rural gudents(row 13). Thegapsare 32 percentage pointsor aratio of 1:4 and 32 percentage
points or aratio of 1:7, respectively, in favor of migrant students. This suggests that
residency in Beijing may stimulate computer purchases and Internet installation, even
among migrants; however, we do not have information to definitively explain these
observations. Possible reasons may be availability (Internet lines are more convenient to
ingtall in metropolitan areas such asBeijing), norms (it ismore common, and, thus, more of
apriority for householdsto own acomputer in urban areas), incomelevels (migrant incomes
are higher than those in rural households), or some combination of these factors and
others.

In summary, thedigital divide between rural students and migrant studentsin private
migrant schoolsis nuanced. In terms of access to computers and skills learned at school,
rural studentsin public schools have a considerable advantage over migrant studentsin
private schools. However, migrant students are more likdy to have access to a computer at
home. In other words, while migration does appear to be associated with increased ICT
access at home, migrant students attending private schools lack access to computers (and,
more importantly, computer training) at school when compared torural students.

Importantly, when compared to urban studentsin public schools, migrant studentsin
private schoolsfall far behind in terms of ICT access. |s there any way that migration to
urban areas can narrow the digital divide? Contingent on location and availability, some
migrant students enroll in urban public schools. The next section explores the possibility
that enralling in public school s narrowsthe digital divide between urban and rural students.
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3. Public Migrant: Private Migrant Digital Divide
Although it is clear that migrating to urban areas does not automatically eliminate the
urban-rural digital divide, theexperiencesof migrantsdiffer broadly. In particular, migrants
attending private schools may have very different accessto ICT compared to migrantsin
public schools. Our data allow us to compare access to ICT between migrants in urban
public schools and migrants in urban private schools.

Using Table 4 (columns 1 and 2), we can compare access to | CT between urban students
and migrant studentsenralled in urban public schools. Thiscomparison aidsour understanding
of therolethat public schoolsplay in providing accessto ICT for migrant students (rows5 to
13). Wefind that these groups have remarkably equal accessto ICT. Becausethey attend the
same school and samecomputer classes, thedigital divideinsideschool s (almost by definition)
iszero. Moresurprisingly, thedigital divide at homeisnot wideether (80— 70 = 10 percentage

Table 4. Descriptive Statistics Examining China’s Public Migrant—Private
Migrant Digital Divide anong Migrant Studentsin Beijing, 2010.

) . Ratio
Migrant Migrant :
Urban gudents ] ) Gap (public
in urban public u?gjg]e;tjbll?c S‘;?S];Sg n (percentage migrart to
0, 5 .
shodls (8 Grools0)  schods(s) PN rﬁg’gﬁ)
In the school rooms of the students

1. Usecomputer a school 88 90 15 75 61

2. For sudents tha use 100 100 u 66 20:1
computers & school, suderts -
have a lesst one camputer
class every week

3. 40 mnues or more per 100 100 54 46 191
computer class -

4. Computer cdases dthough 0 1 20 _19 1:20
schedded, ae frequently )
replaced by ather courses

What islearned in ICT dass

5. Lean how to tun the 100 100 bl 29 14:1
computer on/off

6. Leaned hov to us the 100 100 62 38 161
keyboard

7. Learned how to use the mouse 100 100 67 33 151

8. Learned how to typeChinese 100 100 56 44 181

9. Learned how to open/close a 100 100 55 45 181
file

10 Used educetioral oftware 20 90 42 48 211

11 Learned abaut camputer 90 90 42 48 211
hardware

In the hones of the students

12 Have some type of canputer .
(60, Iaptep  decktap) 80 70 2 28 171

13 Can aocess Internet & home 73 58 37 21 161

Note: See Table 1 for description of the data used in creating this table.
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points for computer ownership and 73— 58 = 15 percentage pointsfor Internet access rows
12 and 13). Thesedatasuggest that oneof thewaysto narrow thedigital dividein Chinaisto
ensure migrant students access to urban public schools.

We proceed to examine the digital divide between migrant studentsin urban public
school and migrant students in private migrant schools. We refer to this asthe public
migrant—private migrant divide. When examining variablesrelated to school computer use,
the digital divide appears to be wide between these two groups (Table 4, rows 1 to 4). In
urban public schools, 90 percent of migrant students say that they use computers regularly
at school. Conditional on using computers at school, all students (100 percent) use the
computersat |east once per week and have 40 minutes of computer classtime (column 1).
Furthermore, computer classes are almost never replaced by other classes (1 percent of
students report such occurrences). By contrast, computer accessin private migrant schools
isnot regular (column 2). Only 15 percent of migrant studentsin private migrant schools
report using computers at school. Of the sudentswith any computer access, only 34 percent
have computer dass at |east once each week, and only 54 percent report that classes, when
held, are at least 40 minutes long. In addition, 20 percent of students with access to
computers at school report that scheduled computer classes are frequently replaced by
other classes (rows 1to 4, columns 3 and 4).

The public migrant—private migrant digital divideisalso widewhen we examineskills
learned in the computer classes. Although (conditional on attending a school affording
accessto computers) studentsin private migrant schoolslearn how to perform rudimentary
functions at roughly the same rate as urban public schools (Table 4, rows 510 9), thereisa
wide public—private divide when comparing use of educational software and ingruction on
computer hardware (rows 10 and 11). Ninety percent of migrant studentsin public schools
report using softwarethat complements or enhances learning of core school subject matter,
and learning about computer hardware in their computer classes. By contrast, fewer than
half (49 percent) of migrant studentsin private migrant schools either use educational
software or learn about computer hardware in school.

Finaly, thepublic migrant—privatemigrant digital divideisalsowidein termsof computer
use and Internet access at home (Table 4, rows 12 and 13). Whereas 70 percent of migrant
students enrolled in public school s have access to computers at home, only 42 percent
of migrant students at private schools have access at home. Migrant students in
urban public schools are also more likely to have Internet access at home (58 percent)
compared to migrant studentsin urban private schools (37 percent).

In summary, thegap in ICT access between migrant students in urban public schools
and thosein private migrant schools appears to be substantial. Even though both groups
of students have migrated from rural areas, students enrolled in public schools have as
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much as six times more access to ICT in the classroom compared to studentsin private
migrant schools. Moreover, sudentsin public schoolsarefar more likely to have computers
and Internet access at home (when compared to studentsin private migrant schoadls).

Hence, although migrating from rural areasto urban areas does not always improve
ICT access directly, those who can attend urban public schools have access that is
comparable to urban students. For this reason we can say that schools appear to play an
important rolein determining whether students have access to computers, aswell asthe
kinds of skillsthey learn in computer casses.

4. Han-Ethnic Minority Digital Divide

Ethnic minorities compose approximately 8 percent of China’s popul ation (ChinaNational
Bureau of Statigtics, 2007). It ispossible that thelanguage, culture and geographicisolation
of many of these groups can prevent them from receiving the same accessto ICT astheir
Han Chinese counterpartsin rural public schools. In this subsection we examine the
differencesin accessto ICT between studentsin rural public schodls (in the Han-dominated
province of Shaanxi) and rural minority studentsin rural minority public schools(in Qinghai
Province). For brevity, werefer to thisgap asthe Han—ethnic minority digital divide.

In terms of accessto ICT at schools, Han students have an advantage over their ethnic
minority peers (Table 5, row 1). Whereas 69 percent of studentsin rural public schools
reported using computers at school, only 16 percent of studentsin rural minority public
schools had computer access (adifference of 53 percentage points). Conditional on having
access to computers (rows 2-4, column 3-4), rural Han students are more likely to have
computer class once per week (72 vs 16 percent: agap of 56 percentage points). Compared
torural minority students, computer classesare morelikely to last longer than 40 minutes
(78 vs 16 percent: agap of 62 percentagepoints). In addition, studentsin rural Han schools
report fewer cancelled computer classesto those in minority schools (2 percent compared
to 16 percent of classes cancelled). In sum, there is a wide Han—ethnic minority digital
dividein terms of access to computersin schools.

When looking at the skills and knowledge learned in the ICT class (conditional on
having regular computer class), the Han—ethnic minority digital divide widens (Table 5,
rows 5to 13). Regarding theacquisition of basic skills, thegap isquitewide. Only 16 percent
of ethnic minority sudentsarelearning fundamental computersskills, comparedto ashigh as
84 percent of Han students. The gap isa sowidefor higher order computer skills. While Han
studentsreport low leves of learning for these skills (36-39 percent), their ratesaredtill well
above those reported by ethnic minorities, which do not exceed 1 percent.

TheHan-ethnicminority digital dividecan adso befoundin homecomputer access. Whereas
10 percent of Han students have computers at home, only 6 percent of minority sudentsin rural
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Table 5. Descriptive Statistics Examining China’s Han—Ethnic Minority Digital Divide among
Rura Han and Rura Minority Studentsin Shaanxi and Qinghai, 2011

Rural Minority ]
studentsin studentsin Gap Ratio (rural
) . (percentage to rural
rural public rural public ints) minority)
schools (%)  schools (%) pol Y
In the school rooms of the students
1. Usecomputer at school 69 16 53 431
2. For students that use computers at school, 7 16 56 451
students have at least one computer class every
week
3. 40 minutes or more per computer class 78 16 62 49:1
4.  Computer classes, although scheduled, are 2 16 _14 18
frequently replaced by other courses '
What is learned in ICT class
5. Learned how to turn the computer on /off 84 16 68 5.3:1
6.  Learned how to use the keyboard 76 16 60 48:1
7. Learned how to use the mouse 80 16 64 5.0:1
8. Learned how to type Chinese 68 16 52 431
9.  Learned how to open/close afile 67 16 51 4.2:1
10. Used educational software 36 1 35 36:1
11. Learned about computer hardware 39 1 38 39:1
In the homes of the students
12. Have some type of computer (e.g. laptop or 10 6 4 171
desktop) o
13. Can access Internet at home 5 2 3 251

Note: See Table 1 for description of the data used in creating this table.

public schodsdo (row 12). Moreover, Han rurd studentsare morelikey to have Internet access
(5 percent) than minority rural students (only two percent : row 13). Thus, wealsofindadigital
divide between Han rurd students and minority rural sudentsin their homes.

In summary, even among rura populations, ethnic Han students have more accessto ICT
than ethnic minority sudents both in school and at home. When compared to ethnic minority
sudents, Han students are morelikdy to have regular accessto computers at schoal, to learn
moreskills, and to have greater access to computersand the Internet at home.

V. Discussion and Conclusions

In order to understand the nature and magnitude of thedigital divide among different groups
of elementary school studentsin China (which can help to predict tomorrow’s employment
outcomes and income inequality), we empirically examined three things: accessto ICT in
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schools, thequality and curriculum of ICT dassesoffered at schodls, and accessto ICT in the
homes of sudentsthat attend the surveyed schools. Using our own data on more than 10 000
studentsin Beijing, Shaanxi and Qinghai, we measured gapsin accessto ICT among four
groupsin China: theurban-rural, rural—-migrant, public-private and Han—ethnic minority.

The results show that accessto ICT is best among urban students. Urban studentsin
urban schools are receiving almost 100 percent access to ICT in schools. They learn
substantive computer skills, and have access to computers and the Internet at home. It is
likely that these sudentswill be prepared for the future workplace insofar asit requiresan
understanding of and facility with ICT.

Surprisngly, migrant sudentsenralled in urban public schoolsarenat far behind. They differ
from urban studentsonly in their accessto computers at home. Although they arerural-to-urban
migrants ther experiencediffersgreatly from migrantsenrolled in private schools whom our data
show to havefar less accessto computers a schod and who have learned few computer skills.

Thereisambiguity about which group is next best off. Rural studentsin rural public
schools have better access to computers and quality software at school than migrant
students enrolled in migrant private schools. Migrant students have greater access to
computers and the Internet than rural students at home. What is clear isthat, compared to
urban students, both groups lag far behind in accessto ICT.

Theworst in all categories are minority sSudentsin rural public schodls. The greatest gap
in accessto ICT is between urban sudents and minority students. Indeed, the 80 percent to
6 percent (a 74 percentage point difference) gap in computer ownership and the 73 percent to
2 percent gap in Internet access indicate that the ratios for accessto ICT at home range
from 13:1to 36:1. Theseresults suggest that when compared to urban students, rural ethnic
minoritiesmay not have sufficient exposureand familiarity tol CT to competein thefuturelabor
market.

What can be done about the digital divide in China? Two significant findings of the
study point to a policy direction that might narrow the divide. First, being ableto attend an
urban public school effectively ensures access to ICT at school, as we have seen by
comparing access to computers among migrant studentsin public or private schools. For
thisreason, one clear approach to narrowing the digital divide in urban areas could beto
ensure access to public urban schooling for migrant students.

A second key finding isthelow rate of ICT utilization in rura and, especially, ethnic
minority areas. A largefraction of China’syouth is<till based in the countryside. Not providing
equitable accessto I CT resources likely puts these children at a Sgnificant disadvantagein
the labor market when compared to their urban peers. Becausetherural to urban migration
trendin Chinaislikdy to continue, improperly prepared young people may find themsa ves at
alossin thelabor market after arriving in thecity. Investing further in ICT infragtructurein
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rural schools and communities could do much to ameiorate this potential future imbalance.

Regardless of which policy direction policy—makers move toward, we believe the
consequences of the digital divide are significant. Inequality in accessto ICT has been
shown to perpetuate inequality in standards of wellbeing. These income inequalities can
undermine China’s ability to upgrade its economy, sustain growth and expand prosperity.
We therefore urge China’s policy—makers to consider ways of providing equitable and
quality access to ICT for students, regardless of whether they are migrants, from rural
areas, or ethnic minorities.
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