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Abstract: University students use various ICT-based media a goal to help them learn. The Chinese
government is also increasing the use of ICT tools in the education sector because they relate to
university students’ learning outcomes. Several universities in China provide tablet computer
facilities as learning tools for their university students. These learning tools are widely used in the
country because they have many benefits in educational settings. For instance, they are paperless,
practical, and portable and support sustainable education. Although tablets provide many benefits,
their use as learning tools is not necessarily accepted by university students. Knowing the factors
influencing the intention to use them as a learning tool increases their effective utilization by college
university students. Therefore, this study aimed to determine the factors predicted to relate to the
intention and actual usage of tablet computers by university students in urban and rural areas. It
combined the TTF model and the Unified Theory of Acceptance and Use of Technology 2 (UTAUT-
2). The study sample comprised 232 university students in rural and 214 university students in
urban areas. Data were analyzed using the partial least squares statistical technique to examine the
structural model and test the initial hypothesis. The results showed that the intention of university
students in the village to use tablet computers as learning media is influenced by hedonic motivation
and task technology fit. In contrast, habit and task technology fit is the most significant factor for
university students in urban areas to use tablet computers as learning tools.

Keywords: rural-urban area; learning tools; tablet; higher education

1. Introduction

Cheaper mobile devices are developing and changing every day, with more features
and positively impacting various sectors, including education [1]. More university students
use laptop computers, tablets, and smartphones as learning tools [2]. Mobile devices such as
tablet computers improve student learning outcomes and abilities when used properly [3,4].
Based on the promising impact, countries have programs to integrate technology into the
classroom and allow university students to use tablet computers [4,5]. Some universities in
China provide tablet computer facilities to their university students to increase the use of
technology-based tools in education [6].

The use of tablet computers has sometimes become a necessity when students study,
record, and review lessons [7]. Tablet computers are usually used by students to participate
in online learning, communicate with teachers, find sources of knowledge, read e-books,
take notes, and do homework [8,9]. However, the promising effects of use at the university
level are not maximal. This necessitates understanding the perceptions and factors of
university students using tablet computers.
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The behavioral intention to use technology tools for learning purposes by university
students in rural and urban areas has become an important aspect of study in education [10].
Many educators believe that geographical location, resources, habits, and culture bring
differences in student acceptance of technology [11–13]. Wang (2013) found differences in
experimentation and goals between university students studying in rural and urban areas
in using technology for learning purposes [14]. According to Asfar and Zainuddin [15],
university students in cities are more prepared and effective in using technology tools than
those studying in rural areas. Other studies show that university students in cities have a
good attitude toward the use of technology than those in the village [16]. However, several
studies deny that geographical location affects students’ intention to use technology. For
example, [17,18] showed no difference in attitude towards technology between university
students in rural and urban areas. Moreover, [19] found no significant difference between
rural and urban settings in using technology in education.

The literature analysis shows contradictions in students’ intention to use technology
tools in urban and rural schools [20–22]. Therefore, it is important to investigate differ-
ences in factors influencing university students to use tablet computers for learning tools
between universities in rural areas and cities. The investigation would increase the use
and effect of tablet computers as learning tools. This study could offer suggestions for
governments and institutions in urban and rural areas to encourage university students
to use tablet computers as learning tools. Furthermore, an empirical study [4] used the
UTAUT model [23] to analyze the factors influencing the integration of tablet computers
in higher education. Another study focused on user intentions to use tablets instead of
learning tools [24]. However, there is limited literature on the influence of the TTF model,
geographical location, and differences in university students in the village and the city on
the use of tablet computers for learning tools.

This paper is divided into several parts, where the theoretical background describes
the functions and benefits of tablet computers in education. The next part explains the
study model and initial hypotheses that explain the intentions of pre-service teachers and
university students in rural and urban areas to use tablet computers for learning tools.
Furthermore, the method section explains the questionnaire development, as well as data
collection and processing to test the study model. The results section is divided into the
measurement and structural models, as well as initial hypothesis testing. The last section
presents an in-depth discussion based on the findings and conclusions.

2. Theoretical Background
2.1. Tablet Computers in Education

Tablet computers are portable mobile devices with features integrated with GPS
sensors, NFC, and a built-in camera functioning for photos and scanning barcodes. They
are touchscreen devices that do not require a keyboard and mouse, have a longer battery life
than laptops, and are cheaper than other traditional computing devices. Tablet computers
began to be widely used by people worldwide in 2022 [4]. In 2009, more than 14 million
tablet computers were sold in various countries. After the launch of the android-based
tablet and iPad applet in 2010, their popularity increased as mobile devices for educational
purposes. With the development of digital learning materials, tablets have the potential to
enhance learning activities. Furthermore, they could increase student motivation [25], help
teachers improve student learning outcomes, and support learning outside the classroom.
This implies that tablet computers have a great potential impact when used properly by
university students for learning purposes, especially as technology is increasingly easy to
master and use.

A literature study showed that the use of tablet computers by university students
avails searching sources of knowledge, databases, and scientific investigations that support
high-order thinking [26]. The use of tablet computers also improves student technology
literacy and student-centered learning. In line with this, other studies support student-
centered learning to be more effective than teacher-centered learning. The devices also
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increase student attendance in class [27,28] and their attitudes toward teaching and learning
activities [29,30]. Furthermore, a study showed that student learning outcomes are better
when they use tablet computers [31]. This shows the many benefits that university students
obtain when using tablet computers. Therefore, it is important to improve and promote
their use in universities as learning tools [4].

Many previous studies examined university students’ attitudes towards the use of
tablet computers for learning purposes but only analyzed one element in the education
system [25,32–34]. Haßler, Major, & Hennessy [3] reviewed the use of tablets for learning
purposes and found that the effect size of tablet computer use in schools was not as expected.
At the same time, several other studies showed differences in learning outcomes. Hablet
et al. [3] only stated that the use of tablet computers had been successfully implemented in
schools. However, many of the implementations were not successful due to factors such as
the university students’ intention to use the devices. Therefore, it is important to analyze
university students’ intentions to use a tablet computer as a learning tool. Most university
students that have played with tablet computers since childhood consider the tablet a tool
for leisure and entertainment purposes. This implies the importance of analyzing factors to
increase university students’ intention to use tablet computers as learning tools.

2.2. Study Model and Hypothesis

Previous studies stated that the technology acceptance model and UTAUT should be
extended to predict the factors influencing the use of technology-based media. Therefore,
this study aimed to develop a purpose model by combining UTAUT2 and TTF as a ground
theory to investigate student perceptions of using tablet computers as learning tools.
Figure 1 shows the proposed model from the combination of UTAUT2 and TTF, as well as
the initial hypothesis of the relationship between variables. The original UTAUT2 model
was modified by adding the TTF model. This is because many studies show that TTF
predicts the intention to use and actual use of the new technology.

Sustainability 2022, 14, x FOR PEER REVIEW 3 of 22 
 

A literature study showed that the use of tablet computers by university students 
avails searching sources of knowledge, databases, and scientific investigations that sup-
port high-order thinking [26]. The use of tablet computers also improves student technol-
ogy literacy and student-centered learning. In line with this, other studies support stu-
dent-centered learning to be more effective than teacher-centered learning. The devices 
also increase student attendance in class [27,28] and their attitudes toward teaching and 
learning activities [29,30]. Furthermore, a study showed that student learning outcomes 
are better when they use tablet computers [31]. This shows the many benefits that univer-
sity students obtain when using tablet computers. Therefore, it is important to improve 
and promote their use in universities as learning tools [4]. 

Many previous studies examined university students’ attitudes towards the use of 
tablet computers for learning purposes but only analyzed one element in the education 
system [25,32–34]. Haßler, Major, & Hennessy [3] reviewed the use of tablets for learning 
purposes and found that the effect size of tablet computer use in schools was not as ex-
pected. At the same time, several other studies showed differences in learning outcomes. 
Hablet et al. [3] only stated that the use of tablet computers had been successfully imple-
mented in schools. However, many of the implementations were not successful due to 
factors such as the university students’ intention to use the devices. Therefore, it is im-
portant to analyze university students’ intentions to use a tablet computer as a learning 
tool. Most university students that have played with tablet computers since childhood 
consider the tablet a tool for leisure and entertainment purposes. This implies the im-
portance of analyzing factors to increase university students’ intention to use tablet com-
puters as learning tools. 

2.2. Study Model and Hypothesis 
Previous studies stated that the technology acceptance model and UTAUT should be 

extended to predict the factors influencing the use of technology-based media. Therefore, 
this study aimed to develop a purpose model by combining UTAUT2 and TTF as a ground 
theory to investigate student perceptions of using tablet computers as learning tools. Fig-
ure 1 shows the proposed model from the combination of UTAUT2 and TTF, as well as 
the initial hypothesis of the relationship between variables. The original UTAUT2 model 
was modified by adding the TTF model. This is because many studies show that TTF pre-
dicts the intention to use and actual use of the new technology. 

 
Figure 1. The study model and initial hypotheses combined UTAUT2 and TTF models with the
extension of innovativeness.

2.3. Performance Expectancy (PE)

Performance expectancy is how users believe that using new technology helps them
improve their performance in daily activities [23]. This study defined PE as urban and rural
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area university students that belief using a tablet computer as a learning tool improves their
learning outcomes. According to Venkatesh and team [23], PE is the strongest predictor
that influences someone to use new technology. Other studies also showed that PE is the
strongest predictor of behavioral intention and actual usage of new technology [35–37].

2.4. Effort Expectancy (EE)

Effort expectancy (EE) is how the user feels that learning and using new technology
is easy to operate [23,38] showed that the ease of using new technology relates to the
teacher’s intention to use micro-lectures. Conversely, users are reluctant to use something
new related to technology when it is difficult to use or learn. This study defined EE as
university students in urban and rural areas that believe a tablet is easy to use as a learning
tool and does not require much effort to operate.

2.5. Subjective Norm (SN)

Subjective Norm (SN) is how people’s perceptions and the environment influence their
use of new technologies [23]. These people and environments could be government and re-
gional programs, school regulations, and opinions of friends, teachers, university students,
or their parents. Therefore, this study defined Subjective Norm as university students
using tablet computers as learning tools because of their perceptions and environmental
influences. Several literature studies state that SN directly influences BI [39,40].

2.6. Facilitating Conditions (FC)

Facilitating conditions (FC) are people’s belief that an organizational and technical
infrastructure supports them using the new technology [23]. This study defined FC as
university students in rural and urban areas that believe there is adequate support for them
to use tablet computers as learning tools. The UTAUT model and several previous studies
indicate a relationship between FCs and BI, and UB [41–43].

2.7. Hedonic Motivation (HM)

Hedonic motivation is someone that enjoys experimenting when using a technology
tool (Gerhart, Peak, 2015). This study defined HM as university students feeling that using
tablet computers as learning tools gives them enjoyment. HM positively and significantly
affects the intention to use a new system or technology [44–46]. Previous studies also found
a significant positive HM factor on BI, as in [13,47]. However, hedonic motivation does not
always significantly and positively affect BI [24].

2.8. Price Value (PV)

The price value is the costs incurred by university students or academics to buy mobile
devices, tools, or internet packages used for learning [45]. This study defined PV as the
costs incurred by university students in urban-rural areas to buy tablet computers used
for learning tools. It shows no relationship between price value and user intention to use
mobile internet [47]. In contrast, Wang [48] found a positive relationship between PV and
student and teacher behavior intention in using mobile internet. This study has an initial
hypothesis that a tablet computer’s price influences university students to use the device
for learning. Low-cost tablet computers may greatly affect university students’ intentions
to use them.

2.9. Habit (HB)

Habit is how people tend to perform the behavior or use technology-based media in
learning [49]. This study defined HB as university students in urban and rural areas that
think they use tablet computers as learning tools because they use them in their daily lives.
Studies such as [50–52] found that the habit positively and significantly affects BI. However,
other studies found that habits do not relate to behavioral intention because they affect
subconscious behavior [53].
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2.10. Behavioral Intention (BI)

Behavioral intention (BI) is the most significant predictor of actual technology use
in various intention models [23,54,55]. In education, Reyes [56] found that behavioral
intention affects the actual use of google classroom by teachers and university students
during the pandemic.

2.11. Innovativeness (INV)

Innovativeness is a person’s tendency or intention to be the first to use new technol-
ogy [57,58]. It is predicted as a motivator for someone to use technology [59]. A previous
study showed innovative characteristics as the main factor in adopting and use new technol-
ogy [51,58,60]. However, some studies have found no relationship between innovativeness
and intention to use technology [61]. Zampieri et al. [62] showed that higher innovativeness
reduces the intention to use technology tools. Therefore, the innovativeness variable should
be tested to determine whether it relates to university students’ behavior in using tablets as
learning tools.

2.12. Task Technology Fit (TTF)

Task technology fit is how technology helps a person perform daily tasks [63,64].
Technology acceptance and adoption studies have developed, empirically tested, validated,
and implemented many theories and models in various systems and sectors, including
education [65,66]. This means that the proposed theoretical adoption model has many
similarities [30]. However, the models developed and validated have their advantages
and uniqueness adapted to the conceptualization and theory of technology adoption. For
instance, the UTAUT-2, widely adopted and modified, provides a better understanding of
user acceptance and technology adoption. However, one’s perception of technology cannot
sufficiently determine actual technology use [67]. Based on TTF theory, the match between
task and technology characteristics significantly affects the intention to use technology [68].
Therefore, the TTF theory has been developed and validated to examine whether the
congruence between technology and task characteristics influences the intention to use new
technology [69,70].

Tablet computer tasks have complex problems because they have features and appli-
cation programs that do not necessarily support learning. Not all the features and apps on
a tablet computer are easy to use. Therefore, users and developers must be certain about
the suitability of technology and task characteristics as tools to improve student learning
outcomes in higher education. This necessitates entering the TTF model to investigate
user intentions and the actual use of tablet computers as learning tools. Furthermore, the
combination of the TTF and UTAUT2 models helps explore and understand the university
students’ dynamic adoption of tablet computers in education [71]. Most empirical-based
studies are implemented to predict the intentions and use of various learning tools. This
suggests that UTAUT2 may be the best choice for predicting factors related to the intentions
of urban and rural-based university students to use tablet computers as learning tools.
The UTAUT2 combined with the TTF model may be a powerful theoretical framework
that could increase the variance in behavioral intention to use a tablet computer. Based
on many literature studies, combining the two models to predict technology adoption
provides valuable attributes for analysis [30,70]. The models are combined because of
several reasons. First, technology use is based on the user’s perception, and there must
be compatibility between technology tools and the user’s daily work. Second, users may
not be interested in new technology unless the tools improve their work performance.
Third, the technology tools must be easy to use. The user feels that the new technology
could save time with less effort. Fourth, the combination of UTAUT2 and TTF models
could increase the variance in user intentions by at least 20%. Fifth, many previous studies
showed that the UTAUT2 and TTF models have a high correlation that could improve the
use of new technologies [69,72]. Sixth, the combination implies that many factors besides
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the determinants in the UTAUT2 model could be used to better understand the use of tablet
computers by university students in rural and urban areas.

Few previous studies predict the use of tablet computers as learning tools by university
students in rural and urban areas by combining the UTAUT2 and TTF models. Moran [4]
used the UTAUT model to predict tablet computer use in higher education. Zheng [73] used
the TAM model to analyze the intention of K-12 university students using tablet computers.
Similarly, Stefano [7] used the TAM model to analyze Italian student factors using tablet pcs,
and several studies on tablets use the UTAUT model instead of the educational context [24].
In this study, the use of tablet computers by university students in urban and rural areas has
high technical complexity. Therefore, it is necessary to analyze the compatibility between
technology and assignments in universities. This means that the use of tablet computers by
university students could maximally improve learning outcomes. From the description
of each construct item and how TTF should be integrated into UTAUT, the following
hypotheses were formulated:

Hypothesis 1: PE impacts university students’ behavior and intention to use a tablet computer as
a learning tool.

Hypothesis 2: EE influences university students’ behavior and intention to use tablet computers
as learning tools.

Hypothesis 3: SI influences university students’ behavioral intention to use tablet computers as
learning tools.

Hypothesis 4: FCs affect university students’ behavior and intention to use tablet computers as
learning tools.

Hypothesis 5: FCs influence university students’ behavior in using tablet computers as learning
tools.

Hypothesis 6: HM impacts university students’ behavior and intention to use tablet computers as
learning tools.

Hypothesis 7: PV impacts BI university students in using tablet computers as learning tools.

Hypothesis 8: HB affects BI university students in using tablet computers as learning tools.

Hypothesis 9: HB influences student behavior by using a tablet computer as learning tool.

Hypothesis 10: INV influences student behavior by using tablet computers as learning tools.

Hypothesis 11: TC affects student TTF in using a tablet computer as a learning tool.

Hypothesis 12: IC impacts student TTF in using a tablet computer as a learning tool.

Hypothesis 13: TTF influences BI university students to use tablet computers as learning tools.

Hypothesis 14: BI affects the UB of tablet computers as learning tools by university students.

The literature review is a reference for the study framework, design, and data collection
methods [45,74]. The UTAUT model has moderating variables such as gender, age, and
experience predicted to affect the intention to use new technology [23]. Many studies in the
literature do not include moderator variables in the objective model [75,76]. Therefore, this
study excluded the moderator variables and focused on the main determinants. The model
being tested is shown in Figure 1.
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3. Method

This study tested the initial hypothesis using a quantitative approach with an online
questionnaire-based survey. The steps in this method include questionnaire development,
data collection, basic respondent information, and data analysis to conclude.

3.1. Questionnaire Development

The questionnaire was divided into two parts, the first part contained complete demo-
graphic data of participant university students that used tablets to study. The second part
includes 12 constructs with 40 questionnaire items that combine the original UTAUT2 [45]
and the TTF models [30]. The 12 constructs are perceived usefulness, perceived ease to use,
subjective norm, facilitating conditions, hedonic motivation, habit, price value, behavioral
intention, actual use of tablet computers as a learning tool, technology characteristics,
task technology fit, and individual characteristics (Appendix A). The questionnaire used a
5-point Likert scale to measure all items from a rating of 5, indicating strongly agree to 1, im-
plying strongly disagree. The original questionnaire was translated into Chinese, prepared,
reviewed, and analyzed by two native English and two native Chinese academicians.

3.2. Data Collection

The respondents comprised students from China’s normal universities that focus on
professional teacher education as well as developing and integrating pedagogical, content,
and technological knowledge. Respondents were selected from two normal universities in
China. The samples from the urban and rural areas were taken from normal universities in
Beijing and the Xining cities, respectively. The two normal universities were determined
using the convenience method for several reasons. The students are asked to volunteer to
fill in the questionnaire. The selection criteria included the best universities in each province
with learning objectives and curricula and lecturers qualified by the ministry of higher
education. However, there are differences in educational facilities, teaching methods, and
educational technology tools between the two campuses. The background makes this study
suitable for comparing urban-rural areas, enriching the sample based on student habits and
social and cultural differences. Furthermore, university students from the campuses often
use tablet computers as learning tools. The tablet computers used by normal university
students have an internet connection to facilitate uploading learning to storage drives.
Moreover, students use tablet computers to take online classes, MOOC, or SPOC.

The teachers were contacted at their campuses to explain the study’s purpose and
seek permission to collect data. After obtaining consent, A total of 500 questionnaires were
distributed to university students by instructors, resulting in 461 respondents. As many as
448 questionnaires were filled out completely, while 13 had errors and missing responses
and could not be used for data analysis. There were 232 respondents from Xining and 214
from Beijing.

All respondents, comprising male and female university students, had used tablets
for learning purposes. Females were more than males because the sample was taken from
a normal university, where the teaching profession is mostly occupied by women. Other
respondent data is shown in Table 1.

3.3. Ethic Protocol

The study protocol was approved by the school of mathematics and statistics, Qing-
hai normal university, on 15 May 2022. All respondents knew the study’s purpose and
participated voluntarily without coercion. Participants that did not want to join were not
negatively impacted, while participant respondents were given prizes to increase their
seriousness in filling out the online questionnaire.
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Table 1. Respondent demographic data.

Demographic
Information Item

Xining Beijing

N % N %

Level education undergraduate 154 66.38 114 49.14

Master degree 73 31.47 52 22.41

Doctoral student 5 2.16 48 20.69

major science 65 28.02 92 39.66

social 167 71.98 122 52.59

gender male 72 32.33 93 40.09

female 160 68.97 121 52.16

age 18–24 years old 148 63.79 113 48.71

25–30 years old 61 26.29 64 27.59

Upper 30 23 9.91 37 15.95

Daily use of tablet
computers for

learning purposes
Less than 2 h 28 12.07 51 21.98

2–5 h 97 41.81 44 18.97

More than 5 h 107 46.12 119 51.29

How often do you
use tablet

computer for
learning purposes?

occasionally 41 17.67 8 0.03

often 69 29.74 51 21.98

Primary learning
tool 122 52.59 155 66.81

3.4. Data Analysis

Data were analyzed using the variance-based structural equation modeling approach
or partial least squares–structural equation modeling analysis. This is a multivariate
method commonly used to test the relationship between many construct variables [77]. The
PLS-SEM approach was chosen because it is flexible on a small sample size and does not
consider normal data distribution. The software used is SPSS version 23 and SMART PLS.
Furthermore, the steps of the measurement and structural models, as well as the initial
hypothesis testing, were evaluated using the suggestions from [77].

4. Results

SEM was used as the main statistical tool with two stages following the procedure
recommended by Hair [77]. First, measurement models, including convergent, construct,
and discriminant validity, were presented. Second, a structural modeling approach was
used. PLS-SEM is most suitable for developing new theoretical complex models to achieve
objectives than other analysis technologies [77]. Therefore, this study used SmartPLS 3.0 to
test the model and verify the initial hypothesis.
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4.1. Measurement Model

The first step was to evaluate the measurement model in the SEM approach to deter-
mine whether the data were suitable for initial hypothesis testing [30]. Construct reliability
and validity are the two steps in the measurement model procedure to determine the vali-
dation criteria. Cronbach alpha and composite reliability become the assessment reference
in the Construct reliability process. According to [77], Cronbach alpha and CR exceeding
0.7 indicate that the data have good internal consistency reliability. Furthermore, factor
loadings must exceed 0.7 for the observed variables to explain the latent variables well.

Table 2 shows the CR and AVE values, as well as loading factors for measurement
models for university students in rural and urban areas. The loading factor value for
university students in rural and urban areas ranged from 0.796 to 0.967 and from 0.704 to
0.963, respectively. This shows that the loading factor value is more than 0.7. Subsequently,
the CR value for rural and urban area university students ranges from 0.894 to 0.973 and
0.869 to 0.961, respectively. The AVE scores for rural and urban area university students
range from 0.738 to 0.924 and from 0.692 to 0.891, respectively. Therefore, the measurement
model for data from urban and rural areas have good convergent validity.

Table 2. Measurement Model Validation.

Measurement Items Factor Loading Cronbach Alpha Composite Eability AVE

Rural Urban Rural Urban Rural Urban Rural Urban

Behavioral intention 0.959 0.939 0.973 0.961 0.924 0.891

BI1 0.967 0.939

BI2 0.962 0.963

BI3 0.955 0.929

Facilitating conditions 0.825 0.821 0.894 0.894 0.738 0.737

FC1 0.897 0.886

FC2 0.796 0.809

FC3 0.880 0.879

Habit 0.903 0.823 0.939 0.895 0.837 0.739

HAB1 0.916 0.847

HAB2 0.903 0.848

HAB3 0.925 0.884

Hedonic motivation 0.929 0.924 0.955 0.952 0.876 0.868

HM1 0.935 0.896

HM2 0.935 0.951

HM3 0.938 0.946

Individual characteristic 0.940 0.914 0.961 0.946 0.892 0.853

IC1 0.937 0.918

IC2 0.949 0.939

IC3 0.948 0.913

innovativeness 0.934 0.895 0.958 0.935 0.883 0.827

INV1 0.939 0.900

INV2 0.942 0.939

INV3 0.937 0.888

Effort expectancy 0.860 0.870 0.915 0.921 0.781 0.795
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Table 2. Cont.

Measurement Items Factor Loading Cronbach Alpha Composite Eability AVE

Rural Urban Rural Urban Rural Urban Rural Urban

EE1 0.860 0.859

EE2 0.926 0.913

EE3 0.865 0.902

Performance expectancy 0.894 0.927 0.935 0.954 0.827 0.873

PE1 0.851 0.917

PE2 0.946 0.952

PE3 0.928 0.933

Price value 0.834 0.857 0.900 0.914 0.750 0.780

PV1 0.821 0.876

PV2 0.912 0.938

PV3 0.863 0.832

Subjective Norm (SN) 0.858 0.812 0.913 0.888 0.778 0.725

SN1 0.864 0.818

SN2 0.868 0.857

SN3 0.914 0.879

Technology characteristics 0.921 0.861 0.950 0.915 0.864 0.783

TC1 0.933 0.890

TC2 0.930 0.926

TC3 0.925 0.837

Task technology fit 0.888 0.776 0.931 0.869 0.818 0.692

TTF1 0.921 0.906

TTF2 0.945 0.872

TTF3 0.844 0.704

Usage behavior 0.913 0.888 0.945 0.931 0.852 0.817

UB1 0.927 0.891

UB2 0.921 0.907

UB3 0.921 0.914

Discriminant validity was checked using the Fronell larcker method [78]. The AVE
value (the diagonal value in bold in Tables 3 and 4) must exceed the correlation value
between variables. In this study, the AVE value for urban and rural area data exceeds the
correlation value between latent variables. Therefore, the discriminant validity is sufficient
and explains the proposed model.

4.2. Structural Model

The test results showed that the measurement model is empirically feasible to predict
the factors influencing university students to use tablets as learning tools in cities and
villages. Before testing the initial hypothesis, it is important to test whether the conceptual
model has an acceptable data-model fit. The first step is assessing the multicollinearity in the
study model using the variance inflation factor (VIF) in all constructs. The VIF value should
not exceed five to ensure that the construct has no multicollinearity problem [79]. Smart-
PLS could be equipped with VIF value analysis for each construct in the objective model.
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In this study, the VIF value for urban area data does not exceed 4878, while the VIF value
for rural areas is 4586. This indicates that the model has no multicollinearity problems.

Table 3. Inter-correlations between the variables (Urban area).

AU BI FC HB HM IC INV PEU PU PV SN TC TTF

AU 0.904

BI 0.849 0.944

FC 0.721 0.717 0.859

HB 0.780 0.674 0.673 0.860

HM 0.789 0.706 0.615 0.736 0.932

IC 0.844 0.781 0.687 0.762 0.753 0.923

INV 0.752 0.693 0.656 0.681 0.704 0.751 0.909

PEU 0.711 0.695 0.724 0.665 0.647 0.664 0.651 0.891

PU 0.734 0.685 0.683 0.704 0.676 0.738 0.680 0.724 0.934

PV 0.672 0.679 0.703 0.666 0.614 0.624 0.644 0.654 0.627 0.883

SN 0.621 0.615 0.638 0.588 0.564 0.621 0.547 0.590 0.581 0.585 0.852

TC 0.820 0.787 0.721 0.690 0.698 0.770 0.741 0.709 0.672 0.657 0.596 0.885

TTF 0.800 0.771 0.658 0.707 0.690 0.780 0.695 0.693 0.606 0.661 0.637 0.837 0.832

Table 4. Inter-correlations between the variables (Rural area).

AU BI FC HB HM IC INV PEU PU PV SN TC TTF

AU 0.923

BI 0.882 0.961

FC 0.674 0.670 0.859

HB 0.718 0.660 0.687 0.915

HM 0.842 0.839 0.691 0.756 0.936

IC 0.817 0.776 0.671 0.711 0.793 0.945

INV 0.545 0.555 0.477 0.512 0.580 0.625 0.940

PEU 0.633 0.636 0.695 0.601 0.641 0.594 0.436 0.884

PU 0.676 0.657 0.601 0.517 0.651 0.615 0.433 0.778 0.909

PV 0.674 0.678 0.660 0.728 0.713 0.678 0.441 0.618 0.620 0.866

SN 0.617 0.572 0.646 0.694 0.612 0.570 0.412 0.600 0.596 0.576 0.882

TC 0.853 0.817 0.666 0.682 0.820 0.787 0.578 0.636 0.606 0.646 0.571 0.929

TTF 0.840 0.828 0.719 0.697 0.842 0.867 0.616 0.638 0.638 0.702 0.581 0.873 0.905

The model’s structural fit analysis is seen in the total variance (R2). For urban areas,
the model explains 74.6% variation in task technology fit, 71.7% variance in behavioral
intention, and 81.6% in actual tablet usage, as shown in Figure 2. For rural areas, this model
explains 84.8% of task technology fit, 76.7% of behavioral intention, and 81.6% of actual
tablet usage, as shown in Figure 3. These results indicate that the study has a fit model
structure, validity, and good performance to predict university students’ intention and
actual usage of tablets as learning tools.
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4.3. Hypothesis Testing

This study analyzed the difference between the factors influencing university students’
intention in rural and urban areas to use the tablet as a learning tool. Based on hypothesis
1, perceived usefulness has a significant effect (β = 0.146, p < 0.05) on the intentions of
university students in urban areas to use tablets as learning tools. The perceived usefulness
of tablets has no significant effect on student intentions in rural areas (p > 0.05). This finding
supports previous studies that teachers pay more attention to whether technology-based
learning media increase teaching effectiveness. Wijnen [80] found that primary school
teachers analyzed whether technology could stimulate elementary students’ higher-order
thinking skills. Moreover, Nikolopoulou [47] showed that the performance expectations
of elementary and junior high school teachers significantly affect behavioral intentions
to use mobile internet. Alturki [81] discovered that perceived usefulness significantly
impacts behavioral intentions to use mobile learning in universities. Additionally, several
studies have revealed that perceived usefulness affects the use of MOOC for sustainable
learning [81–83].

Previous studies have shown that PEU significantly influences behavioral intention to
use technology-based learning media [41,84–86]. In contrast, hypothesis 2 test results in
this study showed that PEU does not affect BI for rural and urban students (p > 0.05). This
finding is consistent with previous studies that PEU did not significantly affect the use of
digital mathematics textbooks in Indonesia [75].

SN also did not affect the intention of rural and urban area university students to
use tablet computers as learning tools, meaning that Hypothesis 3 was rejected (p > 0.05).
Timothy [87] also found that SN did not significantly affect behavior intention to use
interactive whiteboards.

Regarding hypothesis 4, facilitating conditions (p > 0.05) do not affect the actual usage
of tablet computers for rural and urban area university students. Hypothesis 7 regarding
price value on behavior intentions shows insignificant results (p > 0.05) for rural and urban
area university students. Additionally, hypothesis 10 shows that the innovativeness of
tablet computers as learning tools does not affect the intention of urban and rural university
students to use the devices.

Hypotheses 11 and 12 of the task technology fit of the TC model affect the TTF
determinants. Similarly, technology fit for rural and urban areas shows significant results
in influencing the TTF determinants. This finding is consistent with previous studies that
used the TTF theory [64,72].

This study found that task technology fits in hypothesis 13 is the main positive
factor influencing urban area university students to use tablet computers. TTF is the
second positive factor influencing rural area university students to use tablet computers
as learning tools. Facilitating conditions had the second-largest positive effect after TTF
(β = 0.146, p < 0.05) on the intention of urban area university students to use tablet comput-
ers as learning tools. In rural areas, the factor was not a significant predictor influencing
university students to use tablets or computers as learning tools, according to hypothesis 5.

The hedonic motivation in hypothesis 6 is the predictor with the largest significant
influence on rural area university students’ use of tablet computers as learning tools
(β = 0.429, p < 0.001). For university students in urban areas, hedonic motivation has a
positive effect (β = 0.175, p < 0.01).

Habit in hypothesis 8 is the second-largest significant factor influencing urban area
university students to use tablet computers. In rural areas, habit significantly influences the
actual usage of tablet computers as learning tools. However, it does not affect the intention
of university students in urban and rural areas to use tablet computers as learning tools,
according to hypothesis 9.

In hypothesis 14, BI is the largest positive predictor in urban and rural areas influencing
university students to use tablet computers as learning tools. Table 5 shows the detailed
hypothesis testing in urban and rural areas.
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Table 5. The results of hypothesis testing in urban and rural areas. *: p < 0.05; **: p < 0.01; ***: p < 0.001.

Respondent Hypothesis B T-Statistics p-Values Decision

Xining Rural

H1 Perceived Useful→ Behavioral Intentions 0.097 1.623 0.105 Not-Sig

H2 Perceived Easy to Use→ Behavioral
Intentions 0.025 0.457 0.648 Not-Sig

H3 Subjective Norm→ Behavioral Intentions 0.011 0.234 0.815 Not-Sig

H4 Facilitating Conditions→ Actual Usage of
Tablet Computer 0.051 1.012 0.312 Not-Sig

H5 Facilitating Conditions→ Behavioral
Intentions 0.032 0.494 0.622 Not-Sig

H6 Hedonic Motivation→ Behavioral Intentions 0.429 *** 5.049 0.000 Sig

H7 Price Value→ Behavioral Intentions 0.054 0.805 0.421 Not-Sig

H8 Habit→ Actual Usage of Tablet Computer 0.212 *** 4.291 0.000 Sig

H9 Habit→ Behavioral Intentions −0.045 0.575 0.566 Not-Sig

H10 Innovativeness→ Actual Usage of Tablet
Computer 0.028 0.750 0.454 Not-Sig

H11 Task Characteristics→ Task Technology Fit 0.501 *** 8.568 0.000 Sig

H12 Individual Characteristics→ Task
Technology Fit 0.473 *** 8.513 0.000 Sig

H13 Task Technology Fit→ Behavioral Intentions 0.353 *** 3.816 0.000 Sig

H14 Behavioral Intentions→ Actual Usage of
Tablet Computer 0.692 *** 12.714 0.000 Sig

Beijing Urban

T Statistics p-Values

H1 Perceived Useful→ Behavioral Intentions 0.146 * 2.276 0.023 Sig

H2 Perceived Easy to Use→ Behavioral
Intentions 0.041 0.593 0.554 Not-Sig

H3 Subjective Norm→ Behavioral Intentions 0.028 0.512 0.609 Not-Sig

H4 Facilitating Conditions→ Actual Usage of
Tablet Computer 0.059 1.158 0.247 Not-Sig

H5 Facilitating Conditions→ Behavioral
Intentions 0.189 ** 2.567 0.011 Sig

H6 Hedonic Motivation→ Behavioral Intentions 0.175 ** 2.652 0.008 Sig

H7 Price Value→ Behavioral Intentions 0.097 1.331 0.184 Not-Sig

H8 Habit→ Actual Usage of Tablet Computer 0.289 *** 5.419 0.000 Sig

H9 Habit→ Behavioral Intentions −0.048 0.739 0.460 Not-Sig

H10 Innovativeness→ Actual Usage of Tablet
Computer 0.178 ** 2.921 0.004 Sig

H11 Task Characteristics→ Task Technology Fit 0.582 *** 8.580 0.000 Sig

H12 Individual Characteristics→ Task
Technology Fit 0.332 *** 4.718 0.000 Sig

H13 Task Technology Fit→ Behavioral Intentions 0.362 *** 4.862 0.000 Sig

H14 Behavioral Intentions→ Actual Usage of
Tablet Computer 0.488 *** 7.350 0.000 Sig
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5. Discussion

This study aimed to analyze the factors predicted to relate to behavioral intention
and the actual use of tablet computers as learning tools in urban and rural areas. Data
analysis showed that seven and nine of 14 hypotheses are supported for rural and urban
area samples, respectively. Behavioral intention and task technology fit factors have a more
significant effect than other factors related to the actual use of tablet computers as learning
tools in universities. A more specific explanation is as follows:

Hedonic motivation and task technology fit have the most significant positive rela-
tionship with the use of tablet computers as learning tools in rural areas. Anyway, the
educational level and community’s economic status is at the lower middle level, while
ICT development is quite slow [21,22]. Therefore, university students in rural areas might
consider it enjoyable to use a tablet computer as a learning tool. This increases their will-
ingness to continue using the devices. Furthermore, the behavioral intention of university
students in urban areas is influenced by task technology fit. They consider the suitability
of tablet computer functions, its features, and assignments and tasks given by lecturers in
class, such as blended and MOOC learning approaches [88,89]. This implies that urban
area university students do not use tablet computers as learning tools when the teach-
ing and learning activities on campus do not require the devices. Perceived usefulness
has no significant relationship with their intention to use tablet computers as learning
tools. University students are more concerned with hedonic motivation, the pleasure of
learning to use a tablet computer, than performance and the effect of a tablet on their
learning outcomes.

Habits and task technology fit are the biggest factors influencing urban area university
students to use tablet computers as learning tools. Most students have high-level knowl-
edge and think that tablet computers support them to study anywhere and anytime [25,90].
It also helps them study outside class hours to support sustainable learning [8,91,92].
Furthermore, the tablet computer features help them accomplish sudden tasks and meet
deadlines given by the lecturer [4,93]. This is the main factor influencing university stu-
dents in urban areas to use tablet computers as learning tools. The second factor is that
university students think that they use tablet computers because they are used to studying.
This is not surprising because the development of technology-based learning media in
urban areas may be faster and more widely used than in rural areas. As a result, the use of
tablets has been introduced in K-12 Education [22,94].

The price value factor does not influence university students in urban and rural areas
to use tablet computers as learning tools. This finding supports Martins [95] that users
cannot see the price when they feel eBooks are easier to use than printing books. Similarly,
users feel that price value does not significantly affect their use of the electronic ring
system [96]. This shows that habit is more important than price value. These hold provided
they feel that the features on the tablet computer are suitable and support their learning
activities. Furthermore, subjective norms do not affect university students in urban and
rural areas to use tablet computers as learning tools. This is because the study sample
comprised university students that had used tablet computers as learning tools. Therefore,
the influence of the opinions of people around them about tablet computers would not
affect their actual use of computers as learning tools. University students have experienced
and better understand their needs and the advantages of tablet computers as learning tools.
Predictors perceived as easy to use also did not affect the use of tablet computers as learning
tools. This is because university students feel that learning tools help them learn, meaning
the youthfulness of using the tablet is not important. Furthermore, generation Z university
students are enthusiastic and never have difficulty operating a tablet computer [97,98].

6. Contribution and Implication

This study contributes theoretically, methodologically, and practically to the existing
literature on using tablet computers in learning. Theoretically, the finding adds to the
literature related to tablet computers and related features. Previous studies used the
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original UTAUT or TAM model to analyze student acceptance of tablet computers and
other mobile devices in learning. In contrast, this study combined the TTF model and
the modification of the UTAUT2 model by using tablet computers as learning tools at the
higher education level. The model is suitable and could be applied to investigate the factors
influencing behavioral intention and the actual usage of tablet computers as learning tools
for urban and rural university students. Studies have analyzed the factors that might
influence someone to use a tablet computer. However, this is the first study to combine the
TTF and UTAUT2 models to investigate the factors influencing behavioral intention and the
actual usage of tablet computers as learning tools for urban and rural university students.
The existing literature only uses a link model to investigate factors that might influence
tablet computer use [4]. In contrast, other studies on the effect of tablet computer use are
not in the context of education [24]. Furthermore, the findings carry significant implications
and provide in-depth knowledge for increasing the use of tablet computers as learning
tools in urban and rural areas. In this case, tablet computers as learning tools support
sustainable education and enable university students to learn anywhere and anytime. The
results could be used to design plans to increase the use of tablet computers by university
students in rural and urban areas.

The practical implication is to report the factors influencing China’s normal university
students’ intention to use tablet computers for learning. The study also investigated the
factors influencing the actual use of tablet computers. The results would make policymak-
ers, campuses, and lecturers understand the effects of using the devices and feedback from
students. Furthermore, the findings would help improve tablet computers for prospective
professional teachers. In the future, these results may help developers understand the
needed changes and modifications and what should be created to develop high-quality
and user-friendly tablet computers to support university learning activities. Teachers in
China should master the ability to use technology and related knowledge, as well as to
complete assignments quickly and precisely. Therefore, it is necessary to analyze the normal
university students’ intention to use tablet computers and other technologies for learning
purposes. Increasing the intention and use of tablets would increase the ability to use
technology as future teachers. Subsequently, it would contribute to integrating technology
to improve education quality by 2030.

7. Limitations and Recommendations for Future Studies

All studies have limitations and should be elaborated on to make the findings more
focused and objective and provide suggestions for future studies. First, this study used
the proposed sampling method, meaning the generalization may be biased. Future studies
could use random sampling techniques in more universities and student samples. Further-
more, this study used the UTAUT model as a theoretical background. Many models and
factors could be developed to predict the use of tablets as learning tools in universities.

This study aimed to predict the differences in factors influencing rural and urban area
university students to use tablet as learning tools. Respondents were and often used tablets
to study, while the sample was not focused on university students that had not used tablets
to study. Therefore, future studies could conduct a qualitative approach to explore and
understand the factors influencing the use of tablets.

This study used the SEM approach, which is considered the best in testing models and
hypotheses, though it has limitations. Gefen and Rigdon stated that the SEM technique
might have an over-fit test of the non-linear effect and the influential outliers estimates.
Therefore, some of the limitations are considered when interpreting these results.

This study excluded moderating effects such as age, experience, and gender in the
proposed model but used these data for further elaboration in the findings section. It
aimed to identify differences between university students in urban and rural areas using a
confirmatory approach. Therefore, other studies could include many moderators in the
proposed model.
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8. Conclusions

Tablet computers have many benefits and have become learning tools that support
sustainable education. This study used a sample of only 232 university students in rural
areas and 214 university students in urban areas from Xining and Beijing cities. However,
it may contribute to developing the UTAUT model using tablet computers as learning tools
at the higher education level. There is much potential for further studies on the use of
tablet computers by university students as learning tools in urban and rural areas. The
measurement instrument was adopted and modified according to the objectives, while the
model was empirically validated. The findings indicate a significant difference between
urban and rural area university students that use tablet computers as learning tools. This
could be important information to increase the intention to use tablet computers to support
future learning in universities.
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Appendix A. Measurement Item and Sources

Determinants Measurement Items

Performance expectancy Tablet computers improve learning performance

A tablet computer helps search for literature and complete college assignments quickly

Tablet computers help review lessons effectively

Effort expectancy Tablet computers are easy to use

It is easy to learn using a tablet computer

The interaction with the tablet computer is clear and understandable

Subjective Norm (SN) Friends at university use a tablet computer as a learning tool

Friends at university recommended using tablet computers as learning tools

People recommend using tablet computers as learning tools

Facilitating conditions I have a tablet computer for learning

I have the knowledge to use tablet computers for learning

People help when I do not know how to use a tablet computer to learning
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Determinants Measurement Items

Price value Tablet computers for learning purposes are reasonably priced

The tablet computer is a good value for money

Using a tablet computer to learn is reasonably priced than other learning tools, such as a laptop

habits The use of tablet computers for learning has become a habit

I must use a tablet computer when learning

Using a tablet computer has become natural

Hedonic motivation Using a tablet computer in my learning activities is fun

The use of tablet computers is amusing

I enjoy using a tablet computer when learning

Behavioral intentions I intend to use a tablet computer as a learning tool in the future

I predict I will use a tablet computer for learning in the future

I have a plan to use a tablet computer for learning in the future

Usage behavior I use a tablet computer frequently during my academic period

I use a tablet computer as the main tool for my studies

I recommend tablet computers to other friends to use

Task Characteristics I need to use a tablet computer to learn at any time.

I need to use a tablet computer to learn anywhere

I often get non-routine tasks

Technology Characteristics Using a tablet computer as a learning tool helps me provide high-quality learning material

Tablet computers support learning outside the classroom

It is convenient for me to learn to use a tablet computer

Task-Technology Fit (TTF) I think the features of the tablet computer are sufficient to help me complete my learning activities.

I think the features of the co tablet computer are appropriate to help me complete my learning
activities.

I think the features of the tablet computer fully meet my learning activities needs

Innovation I like new things and technologies.

I am good at discovering new things.

Compared to the people around me, I often experience new products and technologies first.
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