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Abstract—The main purpose of this study is to construct the user satisfac-
tion structure model of mobile learning APP (software designed that run on 
mobile devices) from the perspective of the mobile learning participants, and to 
analyze the influence factors of satisfaction with mobile learning APP. The re-
sults of this study show that perceived responsiveness and perceived content are 
both the important factors that affect user satisfaction with mobile learning 
APP. Users have high satisfaction with the content conforming to the mobile 
learning context. Users expect to get immediate feedback in the process of 
learning, which can improve the learning methods and efficiency. 
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1 Introduction 

With the high-speed development of mobile Internet, smart mobile terminals, such 
as smartphone, Ipad, tablet, have become college students' study and life necessities 
[1]. APPs, which are software programs running on mobile devices, have become the 
important carrier of information and services. APPs refers to the applications on mo-
bile intelligent terminal equipment. Mobile learning APP, which is one kind of APPs, 
mainly involves the content of study, reading, examination, etc. Mobile learning APP 
makes it possible for users to study anytime and anywhere via mobile intelligent ter-
minals, which greatly improve the convenience of learning and users’ learning enthu-
siasm. 
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According to statistics data of the APP store by December 2014, mobile learning 
APP has reached 70000, only after the game APP and ranked second in number. 
Meanwhile, the overall utilization rate of mobile learning APP is 76.1%. More than 
70% of the users used education APP in the past six months. Among the education 
APP users, 85.8% of them showed the willingness to continue to use in the future, and 
56% of them expressed the willingness to pay for education APP. Obviously, digital 
learning is the development trend of school and family education. As a result, the 
education industry which has a large number of college student users has huge devel-
opment potential, and learning APP targeted at college students has a broad market in 
the future. 

At present, the mobile APP is on the rise. Language APP [2-5] and examination 
APP have become the mainly used APP types by college students, however, part of 
mobile learning APPs still exist some faults, such as boring content, logical confusion 
and poor manufacture, which were not designed and developed from the perspective 
of user satisfaction. Whether the learning resources are rich, whether the learning 
goals can be achieved, whether the APPs need to be paid have become users’ mostly 
concerned factors. Based on the college students’ extracurricular learning APP, the 
research explored the influence factors of college students’ satisfaction with extracur-
ricular APP, by analyzing college students’ learning habits and cognitive develop-
ment. It also revealed the specific influence of perceived responsiveness, perceived 
network and perceived content on college students’ satisfaction with the use of mobile 
learning APP through empirical study. Furthermore, it provided the reference and 
suggestion to interaction design ideas, principles and methods of mobile learning APP 
of college students and to improve the user satisfaction with mobile learning APP. 

2 Literature review 

The research on the satisfaction of mobile learning is an important issue in the field 
of user learning behavior. In recent years, with the rapid development of mobile net-
work, most existing literatures focus on the analysis of current situation, service mode 
and technical implementation of mobile learning, whereas, rarely involve the satisfac-
tion with mobile learning APP. With the wide application of social media, the influ-
ence of the integration of mobile APP and social media on students’ learning has 
become a research focus. 

2.1 Mobile learning APP 

The development of mobile technology provides users more chance to receive edu-
cation. The availability of mobile learning APP helped bridge inequities around ac-
cess and uses of technology for academic growth and personal empowerment [6]. The 
rapid popularization and application of 4G technology increased the number of APP 
downloaded by users. The faster the network was, the more APPs user could down-
load [7] . Mobile learning could enhance the learning interest and improve the grades 
[6, 8]. Studies indicated that Indonesia’s teachers had positive perception to mobile 
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learning and had high enthusiasm to participate in it [9]. However, the learner were 
equipped with a number of mobile devices that run by different operating system with 
diverse device features. To develop cross-platform mobile learning system would 
receive increased interest [10]. In addition, the developers paid attention to how to 
improve users’ learning efficiency by using mobile learning APP [11], by means of 
the method of quantitative to analyze the effect of the use of smartphones and APPs 
by college students, found that mobile learning could bring students more practice 
chances, not only establishing contact with future career, but also fostering collabora-
tive work among students and professors. 

2.2 Research of mobile learning behavior 

Mobile learning APP could significantly improve the users’ ability to understand 
and solve problems, promoting users’ learning initiative [12]. The research on mobile 
learning behavior provided mobile APP developers personalized learning tools to 
timely reply and reward the learners, ultimately enhancing the learning efficiency [8]. 
A large number of literatures studied mobile learning behavior of different groups. 
[13] investigated mobile learning APP for older people with dementia, and based on 
the analysis of their learning behavior, explored the development principle of mobile 
learning APP. Design principle and method to develop mobile learning APP which 
was suitable for dyslexia children[14]. The smart phone was more helpful than com-
puter to promote students' learning motivation[15], to enhance the frequency of inter-
action study, to improve the efficiency of preparation before class. That mobile learn-
ing APP could support these doctors in access to learning and practice data timely and 
conveniently, changing their way of resource acquisition[16]. However, they still 
liked to consult experienced doctor, rather than relied solely on technology because 
the APP was only a supplement and could not substitute the discussion of the medical 
team. The effect of Iranian students learning English by using cellphone and that 
mobile learning is an effective way to improve listening comprehension ability[3]. It 
was widely believed that cellphone was a very interesting and creative way to learn a 
new language. It could give more opportunities to learn and the students could listen 
to their interested topics anywhere and anytime. [17] studied Malaysian graduate 
students’ attitude towards accepting mobile language learning APP. The results 
showed that this kind of APP could improve the level of language learning. 
Moreover, faculty members and curriculum design researchers found a way to use 
cellphones for extracurricular independent interactive learning [18], after comparing 
the learning effect of the use of mobile electronic dictionary with the use of printed 
dictionary, presented that the former could significantly improve the language ability. 
[2, 4] verified that using mobile learning APP could increase the students’ vocabu-
lary. The effect that employees using mobile APP for informal learning also attracted 
the attention of the researchers. [19], through case analysis of multiple employees’ 
informal learning, put forward the design principle of mobile learning APP. 
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2.3 Research of mobile learning APP technology 

Some papers studied the development methods and principles of mobile learning 
APP. Integrating mobile technology and the traditional way is the foundation of mo-
bile learning design. [8, 20], on the basis of the learning habits of the sales department 
staff, proposed the staff mobile learning APP should include six modules: strategies 
for streamlining, key concepts, solutions, online course, best practices and manager 
meeting tool. Mobile learning APP could significantly promote enterprise sale per-
formance. The developers should attach great importance to user satisfaction in the 
development process of mobile learning APP[21]. At the same time, they should 
introduce content analysis of user comment into the whole development process as an 
important tool. 

A visual programming software, which could help teachers with no programming 
experience, learn how to design mobile APP fast under the guide of the peer and sup-
port staff. It could help teachers develop APP which can meet the diversity needs of 
learning and teaching[22]. The function of mobile learning APP was the most im-
portant reference when students chose mobile APP[1]. Mobility, participation, inte-
gration, perceived barriers, perceived usefulness and use intention would affect user 
satisfaction. Therefore, APP developers should fully consider these factors to design 
efficient APP. [23] investigated digital storytelling, and then from the perspective of 
technology put forward mobile APP development framework whose core model must 
include five aspects: content area knowledge, digital media, community influence, 
products and development environment. Combined with the mobile–app-based col-
laborative learning system, come up with system framework, which could help learn-
ers to promote higher-order thinking skills[24]. Based on mobile learning environ-
ment analysis, developed and designed a mobile learning management system, which 
was helpful for users and developers to be more easy to use APP at anytime and any-
where and to reduce the delay phenomena caused by too many clicks[25]. 

The usability and user satisfaction of 3D talking-head mobile assisted language 
learning APP for non-native speakers, and analyzed the design principles from six 
aspects of text, graphic, audio, video, animation and colour are researched by[26] . 
Taking students and users as the participants of designing mobile learning APP has 
become a hot topic of teaching designer. [27] proposed the paper prototypes which 
could attract students and users to attend design. 

3 Research model and hypotheses 

Designing mobile learning APP need to consider the operation logic, interface in-
teraction, content, user experience and many other aspects. For the users, the most 
intuitive feel is the APP UI and the most useful is the interface interaction. Mobile 
learning APP should meet the users demand for learning goals, in the meantime, it 
should strengthen the design of learning experience and learning fun, enhance the 
interface perception, and promote users trust and use[28]. It is important to ascertain 
of future users towards mobile learning APP. The perception of the consumer will 
influence their willingness and readiness to use the system[9]. Economic factors and 
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equipment factors are no longer the barriers to participation in mobile learning for 
teachers. System evaluation on the availability of mobile learning APP has received 
increased interest from researchers [29]. According to the literature review, consider-
ing the representative of the selected indicators and the simplicity of the model, three 
factors － Responsiveness (PR), Perceived Network (PN) and Perceived Content (PC) 
were chosen to build model, as shown in figure 1. 

 
Fig. 1. User satisfaction structure model of mobile learning APP 

3.1 Perceived responsiveness 

Responsiveness is the most important experience in the process of using the APP. 
Quickly responding to user demand, including providing learning feedback and re-
sources in time, replying timely to user problems encountered in learning, and helping 
users to test their learning effect, can significantly enhance the users’ learning confi-
dence and learning effect[28]. Assessment and feedback are important parts of the 
teaching and learning [30]，Thus，we propose the following hypothesis: 

H1. Perceived responsiveness will have a positive effect on the intention satisfac-
tion. 

3.2 Perceived network 

Access to network anytime and anywhere is the important factor that affects user 
satisfaction when they are using mobile learning APP. Moreover, it depends on the 
network speed. The users who were continuous to use mobile devices paid more at-
tention to this factor than the ones who stopped using mobile devices[31]. During the 
period of mobile learning, because two-sides or more-sides communication by use of 
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mobile learning APP is mainly informal communication, it required to be carried on 
anytime and anywhere and to have strong flexibility. It can be considered that good 
mobile network services will affect users’ attitude to use mobile learning APP. Fur-
thermore, access to instant messaging services anytime and anywhere will have a 
positive influence on the users’ adoption attitude. Therefore, the following hypothesis 
is proposed: 

H2. Perceived network will have a positive effect on the intention satisfaction. 

3.3 Perceived content 

Rich graphic elements, reasonable content structure and beautiful interface are all 
important factors to mobile learning APP. Learning content, including the latest learn-
ing materials and the materials occurring in the process of use, is in favor of improv-
ing the users’ trust in mobile learning APP. Because the learning content is refined 
and short, it can help learners to use fragmented time to study. Learning content need 
to fully consider the users’ starting point of learning, learning motivation and learning 
style. Learning content should be pushed according to the users’ learning rule and 
characteristics [32]. Based on these arguments, we propose the following hypothesis: 

H3. Perceived content will have a positive effect on the intention satisfaction. 

4 Research methodology 

4.1 Procedure 

The survey collected data by email and online questionnaire. The questionnaires 
were sent to four university students and staff in Wuhan (China), among which re-
spondents were all mobile learning APP users who have experienced mobile learning 
APP. The time span of this survey was from September 2014 to December 2014. 468 
completed the questionnaire and 428 of them was valid, the effective rate of 85.6 
percent. The study used SPSS21.0 as well as AMOS structural equation modeling to 
analyze. 

4.2 Measures 

The online questionnaire instrument was used for empirical study and every varia-
ble was measured by multiple indicators. Measures of the constructs were developed 
in several stages. In the first stage, based on collecting the existing literature, the 
research model was constructed and defined. In the second stage, to establish content 
validity, through the analysis of the scale of existing literature, combined with the 
application background, the preliminary measurement items were determined. The 
quotation measurement items were translated accurately to meet the original meaning. 
In the third stage, to improve the questionnaire, a list of defined research model and 
measures was submitted to three academics. After they discussed in terms of options, 
length and expression, the first draft of the questionnaire was formed. Moreover, a 
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small-scale interview was hold among 15 users to further modify the measurement 
items. In the fourth stage, a pretest was conducted among 50 mobile learning users 
with 45 valid questionnaires back. According to the result of the pretest, the final 
questionnaire was completed after further simplifying the questionnaire and modify-
ing the problem that terminologies were not explicit, repeated or expression was not 
clear. All items used five-point scale (1=very strongly disagree, 5= very strongly 
agree). Finally, the large sample questionnaires were released online. 

5 Results 

5.1 Respondents’ demographic information 

The sample consisted of 428 respondents. The male/ female ratio of the sample 
was 48.6 and 51.4 percent, respectively. The demographic information is showed in 
Table 1. 69.63 percent of respondents were below 20, mainly being concentrated in 
young group. 69.39 percent of users’ education level were above university, mainly 
college student group. 50.47 percent of respondents used mobile learning APP several 
times a day, with high use frequency. 41.12 percent of respondents time online every 
day were about four hours. The analysis figured out that the mobile learning APP has 
become the dominant form of extracurricular learning, exceptionally for young col-
lege students; Mobile learning APP has become a good supplement to the classroom 
learning. 

Table 1.  Profile analysis of the investigated sample 

Measures Items Frequency % 

Gender Male 208 48.6 
Female 220 51.4 

Age 

!20 year old 298 69.63 
21-25 years old 76 17.76 
26-30 years old 42 9.81 
31-35 years old 7 1.64 
!36 years old 5 1.16 

Education level 
High School or less 36 8.42 
College 297 69.39 
University or more 95 22.19 

Frequency of using mobile learning 

Several times a day 216 50.47 
2-3 times a week 99 23.13 
2-3 times a month 61 14.25 
2-3 times half a year  52 12.15 

Times of using the web site very day 

!half an hour 25 5.84 
1 hour 46 10.75 
2 hours 97 22.66 
3 hours 84 19.63 
4 hours 176 41.12 
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5.2 Reliability and validity 

To analyze the reliability of the sample data, the reliability and validity test were 
performed. The results showed that the KMO value was 0.923 which indicated that it 
was suitable for factor analysis. The Bartlett spherical test value revealed that there 
was strong correlation between variables, which also showed it was suitable for factor 
analysis. After using exploratory factor analysis, it could be seen that the overall de-
sign of the questionnaire was quite reasonable. Therefore, the results of the validity 
and reliability test manifested that the data of the research were strong.  

Cronbach’s " coefficient was used to analyzed the reliability and internal con-
sistency coefficient of the measurement scales. Cronbach’s " values show that all 
variables are higher than 0.7 (from 0.731 to 0.81), indicating good reliability. The 
detailed results are shown in table 2. 

Composite reliability values, provided by AMOS, are higher than 0.70, which dis-
play the measured items have good internal consistency. And the reliability of ques-
tionnaire is verified. Average variance extracted (AVE) can reflect the convergent 
validity test. In general, AVE values greater than 0.50 have good convergent validity 
[33]. It can be found that the AVE values all higher than 0.50, indicating good con-
vergent validity. 

Table 2.  Confirmatory factor analysis result 

Construct Item Mean SD Factor 
loading 

Composite 
reliability AVE a 

Perceived responsiveness 
PS1 2.17 0.709 0.617 0.751 0.504 0.739 
PS2 2.44 0.862 0.724    
PS3 2.51 0.924 0.779    

Perceived network 
PN1 2.53 0.904 0.769 0.816 0.601 0.818 
PN2 2.57 0.877 0.825    
PN3 2.64 0.917 0.729    

Perceived content 
PC1 2.42 0.783 0.738 0.750 0.500 0.754 
PC2 2.33 0.782 0.734    
PC3 2.11 0.793 0.646    

Intentiond satisfaction 
IS1 2.51 0.872 0.734 0.741 0.500 0.731 
IS2 2.39 0.923 0.736    
IS3 2.16 0.830 0.622    

5.3 Model estimation and hypothesis testing 

Confirmatory factor analysis was mainly used to test whether the factors accord 
with the theory put forward by this study, and then to verify the authenticity and accu-
racy of the theoretical model. In this study, the confirmatory factor analysis adopted 
the method of structural equation modeling (SEM). And AMOS 7.0 was used to ana-
lyze and verify the model. By means of SPSS and AMOS, the estimated values of 
model path were calculated. The fitting parameter values of the model were presented 
in table 3. The X2/df ratio (2.879) was below 3, which was the recommended standard 
proposed by [34], suggesting a good fit between the data and the theoretical model.  

According to the research of [35], three categories of indicators were tested, Abso-
lute Fitting Index (RMSEA = 0.066, GFI = 0.953), Incremental Fitting Index (NFI = 
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0.951, CFI = 0.967, IFI = 0.968) and Parsimony Fitting Index (PGFI = 0.525, PNFI = 
0.620, PCFI = 0.630). All indicators met the standard, implying a good fit. 

Table 3.  Model fit summary for the proposed research model 
Fit index Model Recommendation 

P 0.000 <0.001 
X2/df 2.879 <3.00 
GFI 0.953 >0.90 
Comparative fit index (CFI) 0.967 >0.90 
Tucker-Lewis index (TLI) 0.950 >0.90 
AGFI 0.914 >0.80 
IFI 0.968 >0.90 
NFI 0.951 >0.90 
RMSEA 0.066 <0.08 

5.4 Results of hypotheses test 

This research adopted maximum likelihood estimation (MLE) to estimate the path 
coefficients. The results of the hypotheses test are summarized in Table 4. As predict-
ed by H1, perceived responsiveness have a positive effect on the intention satisfaction 
(C.R. = 4.34, p < 0.001). As predicted by H3, perceived content have a positive effect 
on the intention satisfaction (C.R. = 3.354, p < 0.001). However, the results don’t 
support H2, because it was not obvious that perceived network have a positive effect 
on the intention satisfaction (C.R. = -0.715, p > 0.05). 

Table 4.  Path coefficients and hypotheses test 
Hypothesis Relationship Coefficients C.R. p-value Supported 

H1 PS#IS 0.699 4.340 <0.001 Yes 
H2 PN#IS -0.067 -0.715 >0.001 No 
H3 PC#IS 0.388 3.354 <0.001 Yes 

6 Discussion 

In this study, we constructed the user satisfaction structure model of mobile learn-
ing APP. Through the empirical study, the influence factors of satisfaction with mo-
bile learning APP were analyzed. It is found that perceived responsiveness and per-
ceived content are two major factors in influencing users satisfaction.  

As the perceived responsiveness is a important influence factor of satisfaction, the 
mobile learning APP developers could take the interaction into consider. Firstly, us-
ing wireless network can help users to share at anytime and anywhere. Secondly, 
especially with the use of social networks, a lot of social APPs have been embedded 
in mobile learning environment. Using the public platform, pushing message and 
other functions can set up the interaction platform between students and students, 
teachers and students, increasing the interaction efficiency and promoting meaningful 
learning. Lastly, establishing a comprehensive, dynamic and diversified evaluation 
mechanism is beneficial to the result evaluation between the users. Users can evaluate 
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other people’ learning dynamic, sharing resources, uploading task and completing 
results. Users can mutually evaluate by comment and instant communication, which 
makes it possible for users to timely correct problems and find the solutions to further 
improve the learning process and enhance the learning effect. 

Perceived content could enhance satisfaction if it can meet the users’ needs and 
even above their expectation. The fun element should be added to attract users to 
participate in study. The developers need to decide learning content according to the 
users’ learning rule and characteristics. The design of learning activity should com-
bine the teaching content, for example, preview before class and review after class 
could be put into mobile learning APP, which can let users independently study. 
Learning content should be short and refining, making it easy for users to use frag-
mented time to study. 

7 Conclusion 

7.1 Managerial implications 

When users apply mobile learning APP, the learning environment is complex and 
there are many interference factors, which will distract the learners’ attention. In the 
study, responsiveness has become one of the important factors affecting user satisfac-
tion. The developers should provide adaptive content or feedback according to differ-
ent user model, provide appropriate learning evaluation for learners to understand 
learning process and effect, provide evaluation approach to meet the mobile learning 
context. Mobile learning content has become a factor that influence the use of mobile 
learning APP. Therefore, the APP knowledge should base on being short, concise and 
refined when the APP developers design the learning content. The user can complete 
a full content unit in limited time. So APP content should be clear, reasonable and 
convenient to search.  

Mobile learning APP developers should pay more attention to practice. They may 
develop mobile learning APP with systematic function on the widely used mobile 
intelligent terminal platform, which can provide flexible and convenient way of daily 
learning. Interaction function of extracurricular learning APP should be pertinent, 
educational, enjoy, playful, simple and safe. Some technologies, such as context 
awareness, RFID, and virtual reality, can be used in the process of development. And 
then, that can create a seamlessly full-featured environment and offer the correspond-
ing learning strategies and tools to help college students adapt to the complex envi-
ronment, making mobile learning truly happen.  

7.2 Limitations and future research 

The advantages of mobile learning APP are augmented reality, simulations, imme-
diate feedback, and the ability to record and the capture data [8]. With the rapid de-
velopment of the wireless network technology and intelligent terminals, mobile learn-
ing has become a beneficial supplement of formal learning. User satisfaction with 
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mobile learning APP is influenced by several factors, such as uncontrollability of 
learners’ attention, and the limitation of technical function, etc.. Although this study 
empirically researched the factors influencing user satisfaction with the use of mobile 
learning APP, and pointed out the matters needing attention, it didn’t comprehensive-
ly analyze the factors, for example, price and privacy protection were not included in 
the analysis framework. Future research could focus on the efficiency or privacy 
protection of mobile learning APP.  
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