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Abstract—With the explosion in the use of mobile technologies, 
more people can get m-government services. It is related to the 
interests of many people, so it is necessary to evaluate user 
satisfaction of the services. Some proposed models fail to 
evaluate the m-government from the public’s perspective. The 
purpose of this study is to create an evaluation model to 
evaluate user satisfaction of m-government. Based on the 
theory of SERQUAL and Kano model, an evaluation model 
was established and the indicators are grouped into five 
constructs: activity; convenience; friendliness; reliability and 
responsiveness. Then we conducted a questionnaire survey to 
test the model. To make the evaluation more objective, we use 
a quantitative evaluation method, the BP neural network, to 
develop, test and validate on 14 M-government platforms. And 
the results confirm that this model can be put into practice. 
This study has given us a direction to improve the user 
satisfaction of m-government.  
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network 

I.  INTRODUCTION  
Recent years, with the rapid growth of use of wireless 

and mobile networks and devices [1], people spend more 
time on mobile devices. Use of mobile technologies has 
enabled governments to transit from e-government to mobile 
government [2].  

M-government is quickly emerging as the new frontier 
of service delivery [3]. Though, m-government is still in its 
early stages, it has begun to transform the delivery of public 
services [4]. Thus, user satisfaction is important in the 
development of m-government. Therefore, an evaluation 
model which includes ‘knowhow’ factors affecting user 
satisfaction is necessary. 

To spread m-government services, the choice of both 
technology and services should correspond to the real needs 
of the people [5]. Therefore m-government services should 
be evaluated from the users’ perspective. 

In the following sections, we first build an evaluation 
model, and select WeChat as an example to verify the 
validity of evaluation model. Then we will present our 
conclusion and suggestions for m-government’s further 
development.  

II. EVALUATION SYSTEM CONSTRUCTION 

A. Initial evaluation system 
We evaluate m-government from two different 

perspectives, government and public, by an evaluation 
model based on SERVQUAL model. 

Customer satisfaction and service quality research is 
dominated by SERVQUAL, which suggests that service 
quality is fundamentally a gap between customer 
expectations [6]. 

TABLE I.  INITIAL EVALUATION MODEL 

Perspective Construct Reflective Measures

User 
satisfaction

activity 
Pushing various information

Pushing information timely

convenience 

Being easily operated on 
smartphone

Needing few steps to complete 
query

Navigation is easily used to find 
desired content

friendliness 

Layout and interface design is 
friendly

Providing help information and 
operation guide

Providing individuation 
service(e g picture and audio)

reliability 
Pushing information accurately

Content of information is 
complete

responsiveness
Providing manual service timely

Providing additional 
communication channels

Team 

building 

integrity 
Containing developers and 

maintenance personnel
Having customer service to 

provide human service
technical 

Staffs have certain skills

Staffs have plenty of experiences

Platform 

marketing 

promotion 
Having a popularity

Attracting public attention

Followers 
increment

The average increase in the 
number of followers

image 
Receiving enough public 

recognition
Public prefer to trust it

content 
authority 

Publish content on behalf of the 
government views

Source of information is reliable

targeted User customization

Activity is defined as how often WeChat pushes 
messages. 
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Convenience is defined as how convenient the WeChat is 
for public. WeChat is used on the smartphone, it should be 
convenient for public to use on small screen.  

Friendliness is defined as how friendly public feel. We 
chose the factor that is generally accepted as a standard of 
friendliness, such as the polite language.  

Reliability is defined based on the accuracy and 
completeness of the massages. Unreal and one-sided 
information will mislead the public. 

Responsiveness refers to timely response to users. Timely 
feedback can save time.  

Although SERVQUAL model can be used to evaluate the 
quality of service, it has its limitations because of that 
importance of each indicator is different. To compensate for 
this, we adopted the Kano model. 

B. Kano Model 
This theory focused the attention on the attributes 

considered more important by customers in order to improve 

them [7]. Sulisworo has integrated Kano’s model to improve 
healthcare service quality [8]. 

Understanding customer’s expectations and how they 
feel about the products they use has become more important 
[9]. So in the study, we screened for the indicators that have 
impact on the user satisfaction and classified them into three 
groups namely basic, performance and delight.  

C. Questionnaire survey 
This study refers to Kano model evaluation form and 

establishes the applicable evaluation form (Table 2) to 
analyze. 

“M” means “Must-have”, and represents the basic needs. 
“R” means “Reverse”. Reverse results expresses strong 
dissatisfaction. “L” means “Linear”. It stands for the 
expected demand that users expect to be met. “Q” means 
“Questionable”. More than two Q appear, it will be regarded 
as an invalid questionnaire. “E” means “Exciter”. Once 
satisfied, it will greatly enhance the user experience. “I” 
means “Indifferent”, and users do not care about it. 

TABLE II.  KANO MODEL EVALUATION FORM 

User satisfaction Dysfunctional questions (bad experience) 
Like Expect Neutral  Live with  Dislike  

Functional 
questions(good 
experience) 

Like  Q E E E L 
Expect R I I I M 
Neutral R I I I M 

Live with R I I I M 
Dislike R R R R Q 

 

D. Data Analysis 
First we count the number of attributes for corresponding 

indicator, and select the biggest number of attributes as the 
indicator’s attributes. And calculate the Better-worse 
coefficient. Better coefficient value means that if they meet 
certain targets, user satisfaction will be enhanced. And 
worse coefficient is just the opposite. The answer is 
calculated as follows (Table 3): 

Better E L / E L M I  

Worse
L M

E L M I
1  

Keep down indicators whose attributes are E, M and L. 
“Push message accurately” is a basic need. “Less query 
step”, “Easy to find what you need with navigation”, and “A 
friendly layout and page design” are performance needs. 
“Push message in time” and “Operating easily with 
smartphone” belong to delighters. 

 
 
 
 
 
 
 
 

TABLE III.  KANO MODEL 

The third level indicators Final 
attribute 

better worse 

Pushing various messages I 0.42 -0.38

Pushing messages timely E 0.62 -0.44

Being easily operated on
smartphone

E 0.6 -0.28

Needing few steps to complete 
query

L 0.42 -0.72

Navigation is easily used to 
find desired content

L 0.48 -0.54

Layout and interface design is 
friendly

L 0.58 -0.66

Providing help information and 
operation guide

I 0.3 -0.42

Providing individuation 
service(e.g. picture and audio)

I 0.43 -0.16

Pushing messages accurately M 0.44 -0.78

Content of message is complete I 0.42 -0.35

Providing manual service 
timely

I 0.47 -0.31

Providing additional 
communication channels

I 0.41 -0.18

 
E. Evaluation system 

The third level indicators give a detailed description of 
the second level indicators. Based on the above analysis, the 
evaluation model was constructed as follows. 
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TABLE IV.  KANO MODEL EVALUATION FORM

The first level 
indicators 

The second 
level indicators The third level indicators Grading criterion 

 
User 
satisfaction 
evaluation 
indicators 

Activity  Pushing messages timely Count the number of messages during 
2014.1.1—2014.3.21 

Friendliness  Layout and interface design is friendly The attitude of the service terms are friendly 
or not; options box is simple or not; quality of 

Reliability  Pushing message accurately During 2014.1.1—2014.3.21, calculate the 
percentage of messages that meet the theme. 0

Convenience  

Being easily operated on smartphone 

An average number of steps required for 
querying information or a service.  Needing few steps to complete query 

Navigation is easily used to find desired 
content 

 
To make the model can be used for quantitative 

assessment and to ensure the objectivity of the evaluation, 
we make a list of scoring criteria. Because the majority of 
governmental WeChat has navigation so we do not consider 
the impact of the navigation. Thus, the evaluation of 
convenience mainly refers to the number of querying steps. 

III. METHOD 
An artificial neural network is an information processing 

system simulating human brain structure and function [10]. 
BP neural network, based on error back propagation 
algorithm of artificial neural network, is proposed by 
Rumelhart et al [11]. Because of its good self-adaptive, 
self-learning, parallel processing and nonlinear computing 
capacity, BP neural network has been widely used. Since 
evaluating user satisfaction in m-government is an uncertain 
and nonlinear problem, BP neural network can be used. 

The topology structure of basic BP neural network 
mainly composed by the input layer, hidden layer and output 
layer. Its transfer function of neurons is an S-type function, 
and its output is a continuous variable between 0 and 1. BP 
network is a multilayer feed forward feedback neural 
network, which avoids the limitations of regression method 
and accurately establishes the mapping relations between the 
input and output variables [10]. A description of the neural 
network algorithm steps is as follows: 

a) Initialize the network: set the error function e, the 
precision value ε, the maximum number of learning M. And 
assign weight values to random numbers between -1 and 1. 

b) Select the kth input sample and output sample: 

 , , ,  

 , , ,  

c) Calculate the input and output from neurons in the 
hidden layer: 

   ,   1,2, ,  

  ,   1,2, ,  

   ,   1,2, ,  

  ,  1,2, ,  

Where f  is the sigmoid transfer function given 
by f 1/ 1  .  is the weight from the input 
layer to hidden layer.  is the weight form the hidden 
layer to output layer.  is the threshold of the hidden layer. 

 is the threshold of the output layer. 
d) Use desired output, actual output and weights to 

calculate the partial derivatives ,  
e) Adjust weights: 

   

   

f) Algorithm will finish when the network error reaches 
the pre-set precision or the number of learning is bigger than 
a pre-set value. Otherwise, turn to the 3th step. 

BP neural network method of m-government user 
satisfaction evaluation model is shown in figure 1. First we 
select WeChat to collect data. Input data to the BP neural 
network after its normalization. The learning process can be 
roughly divided into two phrases: the forward propagation of 
information and the backward propagation of error [12]. The 
BP neural network passed the inspection can be used for the 
evaluation. 
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Figure 1. Structure model of BP neural network

 

IV. ANALYSIS AND RESULTS 
The applications of Neural Network Toolbox will 

improve work efficiency and accuracy and precision of 
calculation. This article will use the functions for training 
and simulation learning of the BP neural network. 

A. BP neural Network model design 
There are four evaluation indicators, therefore the 

number of neurons in the input layer   is 4. As the only 
output of the network, evaluation results are divided into 
“qualified” (0.9) and “fail” (0.1). The number of neurons in 
the output layer is 1. 

Hornik has proved that if the input and output layers use 
a linear transfer function and hidden layer uses Sigmoid 
transfer function, the MLP network with a hidden layer can 
approach any rational function with arbitrary precision. 
Referring to the conclusion, this paper designed BP neural 
network with three layers (that means only 1 hidden layer). 
Currently, there is no accurate algorithm for calculating the 
number of neurons in hidden layer. Based on experience, the 
number of neurons in the hidden layer is generally 2n +1 at 
least (n stands for the number of input neurons). And must 
be less than N-1 (N is the number of training samples). 
Considering learning time, frequency and overall total error, 
this paper selects nine hidden layer neurons. 

B. Sample selection and data sources 
This paper selected seven outstanding governmental 

WeChat and seven governmental WeChat of poor quality in 
Guangdong province as sample. The ten governmental 
WeChat are recognized by the citizens. All sources of data 
are based on the actual analysis. 

C. Model trainong 
Since this paper uses Sigmoid transfer function, the 

general requirement of the input data values is that it should 
be between 0 and 1 in order to improve the speed and agility 
of training, and avoid the saturation region of Sigmoid 
function. Therefore, we firstly normalized the input data, and 
the normalized function is shown as follow. 

normInput, ps   mapminmax p ; 
Select the top 10 groups in table 2 as training samples, 

and the remaining 4 groups as test samples. Large learning 
rate will make every correction of network weights is too 
large, or even lead to convergence; small learning rate will 
lead to long learning time. In this paper, we makes the 
learning rate ε = 0.01, training times N = 10000, and the 
training objectives is 1e-6. 

As the initialized weights and thresholds are randomly 
generated, so the training results are not the same for each 
time. This paper conducted 10 times of training, and we 
selected the best results and save the network. 

The training results are shown in table 5. Training error is 
reduced to 2% or less, and it is within the acceptable range, 
so the learning requirements have been met. 

TABLE V.  KANO MODEL EVALUATION FORM

No. Training result Desired output Relative error (%) 

1 0.89966 0.9 0.03778 

2 0.90000 0.9 0.00000 

3 0.90000 0.9 0.00000 

4 0.90000 0.9 0.00000 

5 0.89988 0.9 0.01333 

6 0.10003 0.1 -0.03000 

7 0.10177 0.1 -1.77000 

8 0.10001 0.1 -0.01000 

9 0.10003 0.1 -0.03000 

10 0.10000 0.1 0.00000 

Sample
Normalization 

process
Input network 
initial value

Input 
layer

Hidden 
layer

Output
layer

Evaluation 
result 
analysis

sample
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After applying the test sample to the trained model, the 
results obtained are shown in table 6. Analysis shows that 
the relative error is less than 0.003%, therefore network 
learning presents good effect. The model constructed based 

on BP neural network can be used to evaluate the user 
satisfaction of governmental WeChat. 
 

TABLE VI.  KANO MODEL EVALUATION FORM

No. Training result Desire result Relative error 
(%)

11 0.89999 0.9 0.00111 

12 0.89998 0.9 0.00222 

13 0.10001 0.1 -0.01000 

14 0.10000 0.1 0.00000 

V. DISCUSSION 

A. Findings 
This study makes the following contributions: 

1. It proposes an evaluation model which includes four 
indicators: user satisfactions, team working, platform 
marketing and content. The center of our research is the user 
satisfaction. Further it can identify weak areas, improve 
them with target and enhance the user satisfaction. 

2. This study uses quantitative analysis to evaluate 
m-government platform synthetically. This paper first 
proposes the use of BP neural network for quantitative 
analysis to evaluate platform objectively.  

B. Advice to government 
As a medium for communication, it should be rational 

towards public. Through analysis of the data and research, 
government can create a platform that is closer to the public 
demand. 

To achieve this goal, government needs to pay some 
efforts. Firstly, operational management should be 
strengthened. Secondly, the ability of service should be 
enhanced. Due to the dynamic internal and external 
environment, a good m-government requires continuous 
evaluation. Therefore, we will be targeted for improvement. 
Thirdly, public demand is changing over time, and only 
keeping abreast of new demand can governmental WeChat 
keep pace with the times. 

C. Limitation and future research 
Our study has some limitations. First, the BP neural 

network was tested with a few samples. However, using 
more samples from different province also has limitations. 
User satisfaction may be related to other unobserved factors. 
Second, some indicators are unable to collect quantitative 
data. This forced us to measure these indicators qualitatively. 
Thus the results will be affected by the subjective feelings. 

In the future research, we should test the reliability of the 
model in a wider range. Meanwhile, there are still some 
unresolved problems, such as the indicators susceptible to 
subjective feelings. This may need to take some ways to 
reduce the impact of these factors 

VI. CONSLUSION 
The objective of this article is to evaluate user satisfaction 

of mobile government. Drawing upon previous studies and 
questionnaire survey about user satisfaction of WeChat, we 
constructed an evaluation model. The model demonstrates 
that user satisfaction is strongly influenced by activity, 
friendliness, reliability and convenience. Then we use the 
BP neural network. Applying BP neural network to user 
satisfaction evaluation is a new attempt in this study. The 
final results are consistent with the results that the 
Guangdong province announced. So it indicates that BP 
neural network is feasible for the evaluation of user 
satisfaction. These results contribute to giving government a 
method to evaluate m-government and letting government to 
improve user satisfaction of m-government in certain 
aspects. 
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