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ABSTRACT

New information technology (new IT) plays an increasingly important role in the field of
education, which greatly enriches the teaching means and promotes the sharing of
education resources. However, because of the New Digital Divide existing, the impact of
new IT on educational equality has yet to be discussed. Based on Information System
Success Model (ISSM), this research introduces the user's ability access, including skills
ability access and usage ability access, to explain the relationship between the new IT
application and educational equality, and has carried on the empirical test using PLS-SEM
statistical analysis techniques. The results show that the system quality, information quality
and service quality of new IT would directly affect the user’s ability access, further affect
user's intention to use and user's satisfaction, and then influence the realization of
educational equality.

Keywords: educational equality(EE), new information technology(NIT), new digital
divide(NDD), information system success model(ISSM)

INTRODUCTION

Along with the development of new information technology (new IT) based on cloud
computing, the Internet of things and big data, new IT plays an increasingly important role in
the education sector. It greatly enriches the teaching means, and promotes education resources
sharing (Collins & Halverson, 2010; Ding, Xiong, & Liu, 2015). Many scholars have studied
that whether new IT could promote educational equity. Some of them considered that new IT
could effectively promote educational equity, which could promote a broader range of
education resource sharing, and make all kinds of audiences to get the education resources
without being restricted by space and time(Chen, Hwang, & Wang, 2012; Rubagiza, Were, &
Sutherland, 2011). However, some scholars argued that there was the Digital Divide (DD) in
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State of the literature

e The development of new information technology promotes education resources sharing. Prior
scholars argued that whether new IT could promote education equity. Some researchers
proposed the digital divide, which means different opportunities of using new IT between
information haves and information have-nots.

e With the cost reduction of IT device, the new digital divide, which indicates the different abilities
of new IT access between information haves and have-nots, could influence education equity. It
implies more attentions should be paid on IT users.

e In the new digital divide, the path of new IT affecting the educational equality should be
systematically discussed.

Contribution of this paper to the literature

e Based on Information System Success Model, this research analyses the mediating effects of
usage ability access and skills ability access between new IT quality and user’s perception, and
discuss the impact paths of them on educational equality.

e According to the study, in the new digital divide, IT user’'s own ability is positively related to user’s
intention to use and satisfaction, and then positively affect the realization of educational equality.

e Improving the quality of new IT and strengthening the training of IT user's ability could improve
user’s intention to use and satisfaction of new IT, and further promote educational equity.

the environment of new IT, and brought new inequality to education. DD means the
differences existing in the opportunity of using new IT between information haves (IH) and
information have-nots (IHN) (Cooper, 2006; Larose, Gregg, Strover, Straubhaar, & Carpenter,
2007). IHN is far less opportunity than IH to receive an online education and training based
on the new IT. Hence, education inequality does not reduce, and even presents new features
in the new IT environment. The traditional DD focuses on the difference of physical access,
such as computers and networks (Fuchs, 2008; Vicente & Lépez, 2011). With the cost reduction
of new IT device and the spread of intelligent mobile device, some scholars proposed the New
Digital Divide (NDD), which more indicated the differences existing in the abilities of new IT
access, including usage access and skills access between IH and IHN (Dijk, 2012; Jackson et al.,
2008).

New IT plays an important role in promoting education resources sharing by
leveraging the cloud resources platform and ubiquitous internet access. However, as a new
technology, the application of new IT in the field of education brings some different results
and influences to the society. When discussing the impact of new IT on educational equality,
it is important to analyse the path of new IT affecting the educational equality. Information
System Success Model (ISSM) connects the path between the new IT application and the final
benefit acquisition. ISSM considers that the information quality, system quality and service
quality of new IT could ultimately influence the organization or society through the user’s
intention to use and satisfaction (Petter, Delone, & Mclean, 2008). Some scholars have used

3588



EURASIA | Math Sci and Tech Ed

ISSM to explain the impact of new IT applications on the effects of education course (Gay,
2016).

Based on ISSM, this research analyses the mediating effects of usage ability access and
skills ability access in the NDD between new IT quality and user’s perception, as well as
discuss the impact paths of them on the educational equality. The rest of the paper is arranged
as follows: the second part is the theoretical background and research hypotheses; the third
part is research methodology; the fourth part is the conclusion and recommendation.

THEORETICAL BACKGROUND AND RESEARCH HYPOTHESES
Theoretical background

Information System Success Model(ISSM) proposed by Delone and Mclean, and after
continuous improvement, has eventually formed six dimensions—information quality,
system quality, service quality, intention to use, user satisfaction and net welfare (Petter et al.,
2008). The net welfare of the new IT application depends largely on the following logic: The
information quality, system quality and service quality of new IT would directly influence the
user’s intention to use and satisfaction; and the user’s intention to use and satisfaction would
ultimately influence the net welfare of new IT to the organization or society. ISSM has been
widely applied to the researches on new IT practice in many areas, and also constantly
enriched and perfected (Chiu, Chao, Kao, Pu, & Huang, 2016; Mi & Lee, 2016).

Some scholars have introduced some factors of users” themselves, such as trusts and
expectations, into ISSM (Mi & Lee, 2016; Whyte, Bytheway, & Edwards, 1997). The implicit
premise of these researches is that users are static, passive recipients of the new IT. In fact, the
use of new IT is a long-term process, which is influenced by some factors, such as dynamic
environment and learning. Therefore, through guiding users, it can affect users” usages and
satisfactions, and ultimately affect the net welfare. In the field of education, with the in-depth
involvement of new IT, based on ISSM, some scholars have analyzed the impact factors of
students' using new IT, and discussed the effect of new IT usage (Lin & Wang, 2012; Yeh &
Tao, 2012). In the teaching activity, students' usages and satisfactions of new IT are influenced
by external circumstances, such as teachers and technical services. Especially for IHN, the
interventions of the hardware environment and education environment would directly
influence the using effect of new IT, and then influence the educational equality. Hence, the
application of ISSM in the field of education has yet to be discussed.

Research hypotheses

Based on ISSM, this research introduces the mediating variable —user’s ability access,
and analyses the impact path of new IT quality influencing educational equality. The research
conceptual induction is presented in Figure 1.
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The quality of new information technology

In the ISSM, Delone and Mclean divided the qualities of new IT into three dimension —
information quality, system quality and service quality. Information quality focuses on the
importance and richness of contents stored in the new IT; system quality refers to the reliability
and stability of the software and hardware associated with information processing, delivery
and receiving; service quality is the relevant operational and technical services of the new IT
(Petter et al., 2008). In the field of education, Crawford et al. found that the NDD has shifted
from hardware access to user’s ability access. IH possess the ability to manipulate various
kinds of new IT devices, and the skills ability access to identify more valuable informations
(Tondeur, Sinnaeve, Houtte, & Braak, 2011; Van Deursen & Van Dijk, 2014). Compared with
IHN, IH could enjoy higher information content quality, more reliable IT system, and better
service quality. Hence, hypotheses could be deduced as follows:

e HIl.: Information quality of new IT has a positive influence on user’s usage ability
access.

e Hlp: Information quality of new IT has a positive influence on user’s skills ability
access.

e H2.: System quality of new IT has a positive influence on user’s usage ability access.

e H2y: System quality of new IT has a positive influence on user’s skills ability access.

e H3.: Service quality of new IT has a positive influence on user’s usage ability access.

e HB3,: Service quality of new IT has a positive influence on user’s skills ability access.

User’s ability access

The user's ability access has a significant impact on the intention to use of new IT and
the satisfaction of using new IT (Hussein, Harun, & Oon, 2016). Some scholars have found that
there is no significant time difference surfing in the internet between IH and IHN, but there is
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significant content difference surfing in the internet between them. With higher learning
ability access, IH have paid more attentions to “serious application”, maximized the capital
and resource value of new IT, and devoted to improving learning efficiency for getting better
returns. On the contrary, with lower earning ability access, IHN focuses on “entertainment
application”, and less gets capital and resource advantages brought by new IT (Dijk, 2012; Van
Deursen & Van Dijk, 2014). Hence, in the field of education, for the groups with different
learning ability access, there are differences in the feedback brought by new IT. And then these
differences in the feedback could influence the intention to use and satisfaction of new IT.
Therefore, we proposed hypotheses:

e H4.: User’s usage ability access has a positive influence on user’s intention to use of
new IT.

e H4y: User’s usage ability access has a positive influence on user satisfaction of new IT.

e Hb5.: User’s skills ability access has a positive influence on user’s intention to use of
new IT.

e Hb5y: User’s skills ability access has a positive influence on user satisfaction of new IT.

User’s intention to use and user’s satisfaction

Depending on ISSM, the user’s intention to use and satisfaction will influence the net
welfare of organization or society. Educational equity has important social and economic
significance, which is concerned by many countries. There are many prior researches
discussing the relationship between the new IT and educational equity, and some researchers
thought that new IT could promote educational equity (Chen et al., 2012; Hussein et al., 2016;
Rubagiza et al., 2011). However, some researchers believed that New Digital Divide existed
(Brandtzeeg, Heim, & Karahasanovi¢, 2011; Cooper, 2006; Dijk, 2012; Larose et al., 2007).
Educational equity basically refers to the equal opportunity of education (Schleicher & Zoido,
2016), which includes three aspects: equal starting point, equal process and equal outcome
(Roberts, 2010). The application of new IT will ensure that each user gets the equal educational
resources. However, it depends on the user's willingness to use new IT, and the subjective
experience in use. High satisfaction reinforces the user’s willingness and frequency to use new
IT, and thereby giving the user a truly equal access to the various educational resources in the
cloud platform. Otherwise, low satisfaction will reduce the user’s willingness and frequency
to use new IT. And then new IT cannot play a positive role in the educational equality.
Therefore, we get the following hypotheses:

e Hé6.: User’s intention to use of new IT has a positive influence on educational equality.
e Hoé6w: User satisfaction of new IT has a positive influence on educational equality.
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RESEARCH METHODOLOGY

Research design
Research methods and variables

The structural equation model (SEM) is a kind of statistical modeling technique
commonly used in the field of social science, which is suitable for analyzing the causal path
relationships between different latent variables. The commonly used methods to estimate SEM
include Covariance-based SEM (CB-SEM) and Partial Least Squares SEM (PLS-SEM). Both of
them belong to the second generation of statistical techniques. In the case of large sample
conditions (more than 500), little difference exists in their path analysis results. However,
compared to CB-SEM, PLS-SEM can overcome some problems, such as nonnormality of data
distributions, and is more suitable to the exploratory factor analysis. Meanwhile, the analysis
result of PLS-SEM is still robust in a small sample condition (Hair, Ringle, & Sarstedt, 2011).
Hence, this study adopts PLS-SEM to validate the hypotheses.

The main latent variables include information quality (InfQ), system quality (SysQ),
service quality(SerQ), ability of usage access(AUA), ability of skills access(ASA), intention to
use(ITU), user satisfaction(US), educational equality(EE).

Questionnaire design and data collection

China has a large population, and the distributions of educational resources are
extremely uneven. In order to promote the educational equity, Chinese government has
invested a lot of resources to set up resource sharing courses and learning platforms, such as
Massive Open Online Courses (moocs). Hence, this study is mainly based on investigations of
the users of China's new IT platform. We conducted a pilot test with a small sample to ensure
the effectiveness of the questionnaire. After 60 questionnaires randomly surveying and
preliminary analysis, we modified and formed the final questionnaire. The questionnaire
mainly uses a five-point Likert-type scale, which represents 1="strongly disagree",
2="disagree", 3= "general", 4="agree" and 5=" strongly agree".

Our empirical test adopts a typical survey method, and randomly chooses people with
online platform learning experience as respondents. A total of 2,365 questionnaires were
distributed, and 1,172 were collected. After excluding invalid questionnaires, such as
questionnaires with a leak rate above 10% or with logical contradictions, 572 valid
questionnaires were collected with a response rate of 49.56% and the effective rate of 48.81%.
The sample statistics are shown in Table 1.

Empirical testing results

This study uses the Smartpls2.0 software for data analysis. The data analysis and the
results of hypotheses tests are as follows:
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Table 1. Sample statistics

Categories Number Percent (%)
Gender
Male 276 48.25
Female 296 51.75
Educational Background
Primary education 27 4.72
Junior Education 159 27.80
Higher education 386 67.48
Age
1-18 117 20.45
18-60 397 69.41
60+ 58 10.14
Tatal 572 100.00
Measurement model

The measurement model analysis mainly involves the assessment of reliability and
validity. Table 2 presents the testing results of reliability and validity of the questionnaire.
Cronbach’a value and Composite Reliability (CR) value are used to assess the reliability of the
questionnaire. According to the criterion given by Hair et al., it indicates good internal
consistency of the measurements, when Cronbach’a value and CR value are between 0.7 and
0.9(Hair et al., 2011; Jr, Ringle, & Sarstedt, 2013). All the values of Cronbach’a and CR in our
research show good reliability of the questionnaires, and good correlations between the
measurement items that belong to the same latent variable.

The validity of the questionnaire can be assessed by convergent validity and
discriminant validity. Convergent validity is used to measure the explanatory power of the
latent variable to its measurement items, which can be measured by Average Variance
Extracted (AVE) value or outer-loading value of each measurement items. Discriminant
validity is used to assess the distinction degrees between different latent variables, which can
be measured by Fornell-Larcker criterion (Hair et al., 2011; Jr et al., 2013). According to Table
2, all the AVE values of latent variables are greater than 0.5 beyond the threshold value, which
indicate good convergent validity of the questionnaire. Furthermore, the testing results of
discriminant validity show that all the square roots of AVE value are greater than the
correlation coefficients between latent variables, and the discriminant validity between latent
variables is strong.

Structural model

This study adopts PLS algorithm to estimate the path coefficient, and uses the
bootstrapping algorithm to test the path coefficients of the model and significance levels by
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Table 2. The results of reliability and validity test

Conver-

Const- Reliability gent Discriminant validity
ruct validity

CR Cronbach’'a AVE InfQ SysQ SerQ AUA ASA ITU us EE
InfQ 0.843 0.801 0.608 0.780
SysQ 0.812 0.768 0.597 0.639 0.773
SerQ 0.874 0.840 0.630 0.658 0.543 0.794
AUA 0.894 0.833 0.627 0616 0619 0.514 0792
ASA 0.849 0.796 0.609 0.597 0547 0.527 0612 0.780
ITU 0.865 0.807 0.628 0.601 0604 0672 0671 0.579 0792
us 0.886 0.825 0.674 0623 0621 0508 058 0.619 0.609 0.821
EE 0.846 0.811 0.702 0608 0634 0541 0648 0.622 0571 0.634 0.838

Note: the square roots of AVE are shown in the diagonal line

New IT Quality

Information
Quality

System Quality

Service Quality

Ability of Usage
Access
R2=52.481%

Note: * p<0.05 ; ** p<0.01 ; *** p<0.001

Figure 2. The empirical results of research conceptual

0.428***

User’ s perception

Intention to Use
R2=61.438% 2,

User Satisfaction QF
R2=54.364%

Educational
Equality
R2=57.384%

non-parametric tests. The testing results, including path coefficients between latent variables
and the R2 values are given in Figure 2.

CONCLUSION AND RECOMMENDATION

Conclusion

Based on ISSM, this article studies the influence of the application and quality of new

IT to educational equality. All the hypotheses have been supported by empirical tests except
H1p. Theoretically, ISSM establishes the path between the new IT quality and net welfare.
However, differences of users’ abilities should be considered in ISSM besides the users'
intentions to use and satisfactions. The differences of users’ abilities could form the differences
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of various users’ subjective perceptions although they face the same new IT system, and then
influence the implementation of the organizational or social net welfare.

The system quality and service quality of new IT have significant impacts on the user’s
usage ability access and skills ability access. The information quality has a significant impact
on the user’s usage ability access, but a nonsignificant impact on the user’s skills ability access.
This may be because that the information quality belongs to the content level, concerned with
the usefulness of information stored in the cloud platform, and the user’s usage ability access
focus on the personal skills. It is not directly related to the usefulness of information.

Moreover, the user’s ability access will significantly influence user’s intention to use
and satisfaction of new IT platforms. The user with strong computer operational skills and
information identification ability, will prefer to use the educational resource in cloud
platforms and get more useful information, which form the positive feedback of ability —use —
satisfaction, and vice versa.

New IT integrates many educational resources, and promotes educational equality
through its open platform, which can make each user to get equal educational opportunity.
However, in the NDD, the realization of educational equality is intimately related to the user’s
own ability. Users with high intentions to use and user satisfactions, would more obtain
knowledge from the platform, and then new IT could promote to realize the educational
equality. Otherwise, new IT would have nonsignificant impact on educational equality, even
widen the divide between IH and IHN, if a large number of users with low using frequencies
and satisfaction exist.

Recommendation

In the NDD, the promotion of new IT to the educational equity should work on the
following aspects. First, improving the quality of new IT could attract more users to utilize the
resource sharing platform, and provide the equity of educational opportunity. Second, we
should strengthen the training of user's ability, especially the IHN, including online
operational skills ability, as well as screening and filtering abilities of network information,
which promote user to get more valuable information, and provide the equity of educational
outcome. Third, improving the user’s intention to use and satisfaction of new IT can increase
the using frequency and effect of educational resources platform, and provide the equity of
educational process.
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