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Abstract—the aim of this paper is to research the effectiveness 
of SMS verification by understanding the correlation between 
notification and verification of flood early warning messages. This 
study contributes to the design of the dissemination techniques for 
SMS as an early warning messages. The metrics used in this study 
are using user perceptions of tasks, which include the ease of use 
(EOU) perception for using SMS and confidence with SMS skills 
perception, as well as, the users’ positive perceptions, which 
include users’ perception of usefulness and satisfaction perception 
towards using SMS as an early warning messages for floods. 
Experiments and surveys were conducted in flood-prone areas in 
Semarang, Indonesia. The results showed that the correlation is in 
users’ perceptions of tasks for the confidence with skill.  

Keywords—notification, verification, early warning messages, 
users’ perception, short messaging services (SMS), flood.  

I. INTRODUCTION 
Short messaging services(SMS) as notification early 

warning messages have been commonly used in many countries 
such as Australia, Bangladesh, Malaysia and Indonesia[1-4].  

Prior studies have investigated the effectiveness SMS as a 
notification in terms of early warning messages because SMS 
can use local language to disseminate the warning 
information[5]. Other research suggested SMS is effective as 
early warning messages due to SMS being accessible from all 
types of mobile phone[6]. As for the cost, SMS as early warning 
messages is effective because SMS is not expensive [7]. With 
the spread of Internet infrastructure, some people think that 
social media and messenger apps such as Twitter or Facebook 
can be used for early warning messages, but Twitter is used as  
a source to support information from the authorities which is  
different from early warning messages[8]. Furthermore, our 
first study in the flood disaster prone area in Semarang, shows 
that 72.6% of respondents own and use  a basic mobile phone 
and only 27.4% own a smartphone[9]. Hence this study selected 
SMS to be used as early warning messages. 

Nevertheless, the dissemination techniques of SMS for 
early warning messages has never been explored. The problem 
that arises from using SMS notification as early warning 
messages, from the user’s perspective, is the information in 

notifications becomes ambiguous information. The ambiguous 
information is caused by a multiplication of information from 
family, friends or neighbors[10]. Moreover, there are hoax 
messages from irresponsible people who spread the hoax 
information with the aim to panic people[11]. To address the 
problem it is suggested for the authorities to provide 
verification messages with a pull messaging services 
method[12].  

Prior research in the study of SMS notification and 
verification messaging for m-banking services in Bangladesh 
shows that by providing both of those  services is  satisfying to 
the user [13]. Other research on notification and verification 
messaging in m-learning for high school students in Australia 
shows that the notification messaging services are more 
important than the verification messaging services. Notification 
messaging services have the function to help students as a 
reminder to lecture and tutorial schedules and it helps the staff 
to handle students’ questions about the lecture and tutorial 
schedules [14].  

This paper’s aim is to evaluate the effectiveness of SMS as 
verification early warning messages from the users’ perception. 
The definition of the effectiveness of SMS as verification in 
early warning messages is that users are able or willing to use 
the system. 

The method used was the examination of the correlation 
between notification and verification messages in SMS as early 
warning messages. The findings in this paper provide 
recommendations for authorities and information system 
designers for the design of the dissemination method for early 
warning messages.  

This study used push messaging services for notification 
messages and pull messaging services as verification messages. 
A prototype for flood warning messages using SMS was 
developed using SMS gateway to give participants experience 
of notifications and verification messages.  
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II. UNDERSTANDING THE INFORMATION SYSTEM DESIGN 
FROM THE USER PERSPECTIVE 

A. User performance as measurement   
The performance measurements are based on the user’s 

physical activity that can be observed directly such as 
measuring a user’s time for completing the task in the system 
or counting a number of user errors for completing the task 
using the system. [15, 16]. Prior research suggests using five to 
eight participants for measuring the users’ performance[17]. 

For conducting a user performance as measurement, it is 
suggested in the data collection to use video recording to 
observe the user performance. So, the use of laboratory is 
effective to measure the users performance because there was 
no interruptions [18].However, it becomes disadvantageous to 
use a laboratory setting for this study because the user can not 
feel the daily environment particularly in emergency 
conditions. 

B. User’s perception as measurement  
The user’s perception is about the personal measurements 

and the result is in form of a user’s opinion and judgments on 
technology [19]. It is important to assess technology using the  
user’s perception because it can affect the information system 
behavior [20, 21]. Furthermore, by using user’s perceptions it 
is beneficial to investigate the effectiveness of technology[22, 
23].Using the user’s perception as measurement, is essential to 
conduct the test in the field because the situations and 
conditions can influence the user’s perception of the system 
[24]. 

The use of the users’ perceptions as metric to evaluate SMS 
as early warning messages was used in our first study in 
profiling the users of SMS in emergency conditions and 
investigating the correlation between ease of use (EOU) and 
confidence with skill[9, 25].  

III. ELEMENTS FOR EVALUATION 
To conduct an evaluation, it is essential to define metrics 

and analyze  the  impact  of  design  solutions[26]. Users’ 
perceptions on the technology usage in normal conditions and 
emergency situations are different [27].  

As stated in section I, the definition of effectiveness for this 
research is the users’ ability to use and their willingness to use 
the SMS verification system. Therefore, this study employed 
users’ task perceptions and users’ positive perceptions. The 
users’ task perceptions present the effectiveness of the users’ 
abilities to use the SMS verification. The users’ positive 
perception shows the effectiveness of the users’ willingness to 
use the SMS verification.  

A. Users’ task perceptions 
Users’ task perceptions consist of the users’ perceptions on 

EOU and confidence with skill for using SMS. Fig. 1 shows the 
variables for the users’ task perceptions that were used to 
investigate the correlation between notification and verification 
messages using SMS as early warning messages. 

 

 
Fig. 1. Users’ task perceptions for investigating the correlation between 
notification and verification messages 

 
TABLE I. EOU FOR NOTIFICATION AND VERIFICATION MESSAGES. 

 
It   is easy to use and read in emergency situation 

It needs a few steps to use it 

I can receive messages successfully 

I can identify the sender of messages    

 
TABLE II. EOU FOR VERIFICATION MESSAGES 

I can send the request for the verification messages successfully 

I can receive verification messages successfully 

 
TABLE III. CONFIDENCE WITH SKILL TO USE SMS AS EARLY WARNING 

MESSAGES 
I easily to remember how to use SMS 

I consider myself skillful at using sending and receiving SMS 

I learned to use SMS quickly 

I can identify an official or unofficial disaster early warning messages 
using SMS 
 

The system should be easy to learn and the user should 
complete the task on the system [28, 29].  The survey question 
for this study on EOU was adapted from [30, 31].TABLE I and 
II show the questions for EOU.  

For the verification messages via SMS, we added two 
questions to identify the EOU of SMS verification. See TABLE 
II. 

Having confidence with skill is important for the users to 
think clearly about how to access information in an emergency 
condition [27]. The question for the confidence with skill was 
adapted from [31, 32] and used in our prior study [24,25] is 
shown in TABLE III. 

B. Users’ positive perceptions 
Fig. 2 shows the elements to assess the users’ positive 

perceptions. The users’ positive perceptions consist of 
usefulness and satisfaction. 

The users’ positive perceptions consist of usefulness and 
satisfaction. 

Users’ task perceptions 

Ease of use ( EOU)

Confidence with  
skill for using SMS 
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Fig. 2 Users positive perceptions to investigate the correlation between 
notification and verification messages 
 
TABLE IV. USEFULNESS SMS NOTIFICATION AS DISASTER EARLY WARNING 

MESSAGES 
SMS is useful to notify me about the disaster situations    

SMS notification is usefulness to quick access information about the 
disaster situations 
SMS notification is my preference to receive early warning 
messages.  
SMS notification is usefulness to receive current disaster situations 

SMS useful to receive about disaster situations compare to other 
application (Twitter or Facebook) 

 
TABLE III. USEFULNESS OF SMS VERIFICATION AS DISASTER EARLY 

WARNING MESSAGES 
It is usefulness to use SMS verification to confirm the information 
in SMS notification  
The verification messages is useful to access current disaster 
situations 
The verification messages is usefulness to confirm information 
compare to other application (Twitter or Facebook) 

 
TABLE IVI. SATISFACTION SMS AS DISASTER EARLY WARNING MESSAGES 

I am satisfied with SMS as early warning messages 

I would recommend to use it to a friend  

I prefer to use SMS as early warning messages compared to other 
application 

 

Users’ perceptions of usefulness is defined as the user’s 
feeling of the benefit derived after using the system and the 
user’s feeling that they must use the system to achieve their 
objective [28, 31]. When the users become the center for 
designing the system, it is essential to evaluate the system’s 
usefulness[33, 34]. The questions for usefulness is adapted 
from [30, 31] and are shown in TABLE  and TABLE III. 

Users’ perceptions of satisfaction can be assessed after the 
user has used the system. Satisfaction is defined as the user's 
positive attitude concerning the use of a system [35]. Moreover, 
satisfaction is attained when the users enjoy interacting with the 
system [31]. The question is adapted from [31] and used in our 
prior study [24,25] and is shown in TABLE IVI.  

C. A Likert scale  
For scoring the users’ perceptions, this study used a Likert 

scale with six options. The options are “Strongly agree”, 
“Agree”, “Somewhat Agree”, “Somewhat Disagree”, 
“Disagree” and “Strongly Disagree”.   

The Likert scale method is commonly used as a standard 
psychometric scale to measure responses from users [36]. This 
study used “Somewhat Agree” and “Somewhat Disagree” to 
avoid the participants selecting a “Neutral” option because this 

study needs to have a clear understanding of the user’s 
perception preference.  

IV. RESEARCH METHODOLOGY  
Ethical approval for this survey was granted by the Flinders 

University Social and Behavioral Research Ethics Committee 
(Project No. 6817). Experiment and survey were conducted 
from November 2015 to February 2016.  

A. Participants 
For this research, there were100 participants who were 

willing to do the experiment and answer the survey. The 
participants were selected based on participants who owned 
mobile phones, could use SMS, lived in urban kampung flood 
prone areas and were agedover19 years.  

The area of urban kampung in Indonesia has a negative 
image such as having high density settlements, lacking basic 
infrastructure and being predominately populated by urban 
poor[37]. This type of area is commonly prone to flood disasters 
in the coastal city [38]. Using the actual users who will use the 
system is crucial to understand the effectiveness of the system 
[39].  

B. Hazard selection  
It can be assumed that an early warning message is to inform 

the community about the current state of the disaster. The type 
of disaster that can use an early warning message is a monitor-
able disaster, before the real disaster strikes people living in 
disaster prone areas. Information in an early warning message 
of disaster comes from a monitoring tool that can detect future 
disasters [40, 41]. 

This study selected flood hazard because flood disaster is a 
common disaster that occurs in coastal cities in Indonesia 
(Jakarta and Semarang) [42, 43]. Moreover, early warning 
messages are commonly used to notify people who live in the 
flood-prone areas [44, 45]. A different condition will give a 
dissimilar result when assessing a technology from the users’ 
perspective [46]. 

C. SMS as early warning messages  
The usage of SMS as a tool to disseminate early warning 

messages is due to the lack of Internet infrastructure in 
Indonesia for certain areas[47]. In addition, it should be noted 
that people who live in disaster prone areas usually live in 
poverty [48].  

The study of profiles of SMS users in Bandar Harjo, 
Semarang shows the most of the participants in urban kampung 
Bandar Harjo, Semarang used and owned non-smartphones [9]. 
The Indonesian national data show that the numbers of people 
owning non-smartphones are greater than those owning a 
smartphone [49].  

D. Paper-based survey  
To collect information about the users’ perceptions, this 

study used a paper-based questionnaire for data collection. A 
questionnaire is a technique that has advantages, such as it is 
easy to receive many responses from wider range of 
participants, not time consuming and easy to scale the score [50, 
51]. In terms of e-government services, using questionnaires to 

Users’ positive 
perceptions 

Satisfaction

Usefulness 
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collect information from users is an effective method [52]. The 
rationale for this study to choose SMS as the dissemination 
method is that the Internet is expensive for the target group and 
that more people owned and used non-smartphone devices. 

E. Experiment  
In order for participants to have perceptions about 

notification and verification messages, this study used SMS 
gateway to conduct the experiment. The benefit of using SMS 
gateways are they are fast and reliable for delivering bulk SMS 
messages and allow service providers to connect their 
computers with their clients' phones via SMS [53]. 

For receiving the notification messages and verification 
messages, the respondents used their own mobile phone. 
Respondents did not access the SMS gateway system. The 
respondents only experienced the process of the dissemination 
of SMS for notification and verification as early warning 
messages from their own mobile phone.   

The experiment consisted of three sessions. The first session 
was notification messages session. Participants just received the 
messages. Participants did not need to reply to messages. The 
content of the notification message was that the height of the 
flood was already on the alert level in Bahasa Indonesia.  

In the second session (verification messages session), 
participants were required to send short messages “info” using 
SMS to mobile number 628122xxxxx. The participant received 
information that was similar to the notification message. In the 
last session, the participants were answering the paper based 
survey. 

F. Correlation analysis 
To understand the effectiveness of SMS as verification 

messages in terms of early warning messages, this study used a 
correlation analysis. The correlation analysis shows the 
correlation between notification and verification messages 
using users’ perceptions of task and positive perception 
research findings  

V. RESULTS  

A. Prior statistical analysis result  
Cronbach’s Alpha (α) is a coefficient consistency (or 

reliability) instrument to measure internal responses in a survey 
or questionnaire[54]. This study uses Cronbach’s Alpha (α) to 
show an internal consistency (reliability) for the question 
groups for EOU, confidence with skill, usefulness and 
satisfaction. The data can be used when a Cronbach’s Alpha 
value is greater than 0.7[55].Moreover, the Cronbach’s Alpha 
is a valuable tool to investigate the internal consistency in 
Likert scale measurement [53]. 

The internal consistency, as shown in TABLE VI, for all 
responses for notification messaging services are excellent, and 
for verification messaging services all are excellent except 
EOU which is good. Based on these findings, we can use the 
data and continue with further data analysis.  

TABLE VI. TABLE VALUES CRONBACH’S ALPHA 

 
TABLE VII. TEST OF NORMALITY 

Users’ perception 

Notification  Verification  
Kolmogorov-Smirnova Kolmogorov-

Smirnova 
Statistic df Sig. Statistic df Sig. 

Ease of use (EOU) 0.153 100 0 0.210 100 0 
Confidence with skill 0.137 100 0 0.195 100 0 
Usefulness 0.163 100 0 0.156 100 0 
Satisfaction 0.151 100 0 0.157 100 0 
Note : sig < 0.01 not normally distributed 

 
TABLE IX. CORRELATION BETWEEN USERS’ PERCEPTIONS ON NOTIFICATION 

MESSAGES AND VERIFICATION MESSAGES 
Notification 

EOU Confidence 
with skill Usefulness Satisfaction  

Verification 
EOU 0.016 0.195   - 0.062 - 0.116 

Confidence 
with skill 

0.193 0.326**  0.037 - 0.028 

Usefulness  - 0.024 0.101  0.009 - 0.138 
Satisfaction  - 0.046 0.078 - 0.147 - 0.173 

Note: **. Correlation is significant at the 0.01 level (2-tailed). 

 

For another preliminary analysis, this study tested 
normality. The Kolmogorov-Smirnov test is used for analysing 
the data normality distribution. TABLE VI shows the result of 
the data variables are not normally distributed (p< .01) both for 
the notification messages and verification messages. 

Therefore, nonparametric correlation (Spearman Rho) was 
used in the correlation analysis. 

B. Result of Correlation between notification messages and 
verification messages for SMS as early warning messages  
The null hypothesis for correlation between notification 

messages and verification was (H0) there will be no correlation 
between notification messages and verification messages.   

 

TABLE  shows the users’ confidence with the skill for using 
SMS between the notification messaging services and the 
verification messaging services correlated with value 0.326. 
The strength of the correlation is medium and in the positive 
direction. 

We reject the null hypothesis because there was a significant 
correlation in users’ perceptions for the task in confidence with 
the skill for using SMS in notification and verification as early 
warning messages.  

Users’ 
perceptions  

Notification messaging 
services  

Verification messaging 
services 

n α consistency n α consistency 
EOU 4 0.938 excellent 6 0.896 good 

Confidence 
with skill 

4 0.957 excellent 4 0.916 excellent 

Usefulness 5 0.906 excellent 3 0.929 excellent 
Satisfaction 3 0.948 excellent 3 0.938 excellent 

Note: α ≥ 0.7 is acceptable  
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VI. DISCUSSION  
By using SMS as notification messages, it supports the 

users’ confidence skill for using SMS verification. The data 
show that users who are confident in their ability to use SMS 
notification will feel confident too, in using SMS verification 
for early warning messages. The users’ perceptions on 
confidence for using system is essential because it influences 
the success of the system [31]. Moreover, the user's confidence 
affects the user's intention to use the information technology 
system [32]. 

VII. CONCLUSION 
This study investigates the effectiveness of SMS as 

verification in early warning messages using users’ perceptions.  

The data analysis findings show that the users’ perceptions 
on confidence with skill between SMS notification and SMS 
verification is correlated and in the positive direction. Factors 
that influence the use of SMS for verification and notification 
in early warning messages are the user’s confidence with skill 
on tasks for using SMS, but did not affect the users’ positive 
perceptions that represent the user’s willingness to use SMS. 

The practical contribution suggests the addition of SMS 
verification to the SMS notification service of early warning 
service messages is effective, based on the users’ task 
perceptions. Furthermore, the finding of this study suggests that 
the authorities and information system designers for early 
warning messages should provide SMS verification services. 
The SMS verification messages would help the message 
receivers clarify the information in SMS notification as early 
warning messages. 

The theoretical contribution of this paper is the user-
centered method of evaluation for factors that influence 
effectiveness of communications systems in emergency 
situations. In such situations, received information must be 
acquired and analyzed quickly. Thus, assessing effectiveness 
from the user’s perspective is essential for electronic public 
services. 
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