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 Summary 
 

Traditional usage of mobile phones for SMS messages, boom-calls and conversation 
is still dominant in all European regions, but the usage of other different services is on 
very low level. In order to analyze that, we focused on student information system in 
Novi Sad Higher School of Professional Business Studies, organized on multi-channel 
infrastructure, with the important role of the service based on mobile infrastructure and 
SMS. The problems of adoption of this information channel and parallel analysis with 
the Web-based information channel and an analysis of the structure of those 
communications with the innovative solution as the result are the main topics of this 
paper. 
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1. Facts About Mobile Communication 
Growth 

 

The world is increasingly connected place today. 
Enormous potential could be found in less than 2 
billions of Internet users and more than 5 billions 
of mobile phone users in the world, registered in 
2010. It is an evolving, dynamic, unique and rapidly 
changing communication channel with its own 
characteristics and concept (Lindsay, 2000). 

Wireless communication technologies are 
diffusing around the world faster than any other 
technology to date. The explosive growth of 
penetration and usage of mobile devices is 
dramatically changing our communication 
attitudes. Mobile communication brought new 
paradigm to the global environment: it allows 
multimodal communication from anywhere to 
anywhere at any time, reinforcing the platform of 
network society by the fact that individual becomes 
always available node in the worldwide mobile 
network. In this way society finds new social 
structure and social practices organized around 
networks of communication and information. 

Starting with voice and short messaging service 
(SMS), it grew to sending pictures and short 
audio/video clips (MMS) while mobile networks 
from 3G and beyond became capable for video 
streaming service of adequate quality. Traditional 
usage of mobile phones for SMS messages, boom-
calls and conversation is still dominant in all 
European regions. We could say that SMS is the 
most important mobile service in the world today. 

 

Mobile technologies which enable collection, 
delivery and exchange of timely information have 
the potential to revolutionize new services, leading 
to more efficient information systems. However, 
effective management of the systems development 
and integration with regard to end user acceptance 
is vital for the benefits offered by such 
technologies (Burgess, Cooper, & Sargent, 2008). 

The high acceptance rate of mobile 
technologies has triggered the development of 
different services. Despite the potential and 
expectations, the uptake of mobile services so far 
has been disappointing. The adoption of mobile 
services is hampered by an apparent lack of added 
value, a mismatch between launched applications 
and the everyday needs of target users, and 
ineffective business models (Vos, Haaker, & 
Teerling, 2008). Consumer attitudes could provide 
crucial information on interest of mobile phone 
users, which will help in future design of these 
services. In this paper we focus on the adoption of 
the similar information services, the first one 
created as a Web site, and the second implemented 
through with the SMS as the information 
infrastructure and analyze the reason for the 
significantly different levels of adoption. 

 
2. Related Works 

 

We face in these days the lack of theoretical and 
empirical foundations for analyzing the 
implementation and success of these new services 
(Carroll, 2006). When we think about services with 
strong network effects, the importance of 
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expectations should not be underestimated. 
Adoption research typically studies users' decision 
to adopt a particular technology or service or their 
individual choice of media and pattern of media 
use at the individual level of analysis (Pedersen & 
Ling, 2003). 

Most of the authors who wrote about the 
adoption of mobile services, advocate that the 
most useful in explaining mobile services 
acceptance of an early adopter are 3 well known 
accesses: technology acceptance model (TAM) 
(Davis, 1989), (Davis, Bagozzi, & Warshaw, 1989), 
modified theory of planned behavior (TPB) (Ajzen, 
1985) and innovation diffusion theory (IDT) 
(Rogers, 2003). Venkatesh and Davis (2000) 
extended the original TAM model to TAM2, 
explaining perceived usefulness and usage 
intentions in terms of social influence and 
cognitive instrumental processes. An attempt to 
integrate the main competing user acceptance 
models is described by (Venkatesh, Morris, Davis, 
& Davis ,2003) and it is formulated the unified 
theory of acceptance and use of technology. This 
model was found to outperform each of the 
individual models, holding the four key constructs: 
performance expectancy, effort expectancy, social 
influence, and facilitating conditions. 

TAM is the model that can analyze acceptance 
of mobile telephony, with ease of use and 
usefulness as the central factors, but also with the 
addition of enjoyment and new possibilities 
recognized in the functionality of mobile devices 
(Carlsson, Hyvonen, Repo, & Walden, 2005). TPB 
studies the adoption intention of people on 
innovation, predicting the behavior of an end-user 
to accept a system according to the knowledge of 
what attributes or beliefs lie behind a person to 
construct or formulate the intention. Individual 
behavior intention, according to TPB, is jointly 
influenced by attitude, subjective norms, and 
perceived behavioral control (Venkatesh & Bala, 
2008). According to Rogers (2003), diffusion 
research centers on the conditions which increase 
or decrease the likelihood that a new idea, product, 
or practice will be adopted by members of a given 
culture. IDT posits a set of innovation attitudes 
like relative advantage, complexity and 
compatibility. 

Research model of Wang and Liao (2008) is 
based on all main constructs of TAM, TPB and 
IDT, but changing TBP’s constructs subjective 
norms with social influence and perceived 
behavioral control with perceived financial 
resources. Jansen and Zeef (2006) suggest that 

more complicated model is needed to explain 
acceptance, with characteristics such as elements of 
trust and bundles of presented services. An 
important stimulus for an individual decision to 
adopt some new infrastructure, according to the 
same authors, is massive adoption, which can be 
well observed in adoption of electronic card 
payment systems. Some authors advocate that price 
in service is the most important of potential 
adoption factors (Khalifa & Shen, 2006), while the 
study by (Shin & Kim, 2008) explores attitudinal 
and behavioral patterns of expanded TAM in the 
adoption in cyber world. An examination mainly 
from application and research methodology 
perspectives presents major types of current 
context-aware mobile applications (Zhang, Adipat, 
& Mowafi, 2009). (Mallat, Rossi, & Tuunainen, 
2008) analyze the theoretical background of 
technology adoption and trust theories, which are 
augmented with concepts of mobile use context 
and mobility, while Xu and Yuan (2009) propose a 
user adoption model of mobile commerce with a 
consideration of context and incentives. Forecasts 
about the future of wireless technologies are 
presented by Nickerson (2008), while deeper 
analysis of current mobile wireless issues and 
technologies is given in (Shim, Varshney, Dekleva, 
& Nickerson, 2007). An interesting research 
explores the process of mobile service adoption 
and targets identifying the preferred features of 
mobile services (Kargin, Basoglu, & Daim, 2009). 
The study of (Pedersen, Nysveen, & Thorbjørnsen, 
2007) defines adoption model underlying the 
analysis of the motivational, attitudinal, social and 
resource-related influences on adopters' intention 
to use mobile services. Another research evaluates 
the applicability of innovation attributes constructs 
in analyzing the adoption of mobile banking 
(Hundal & Jain, 2006), while the study by (Lu, 
Deng, & Wang, 2007) examines enterprises' 
adoption of SMS based on the innovation diffusion 
theory and the task-technology fit model. Lazy user 
model of solution selection, created by (Collan & 
Tetard, 2007), starts from the observation that 
there are clearly definable user needs that he wants 
to satisfy, where they define the set of possible 
solutions and select one with the lowest 
combination of costs, time and efforts. 

 
3. Research Framework 

 

More than 86% of the Novi Sad Higher School of 
Professional Business Studies (NSHS) students are 
not residents in Novi Sad, about 16% of them are 
citizens of the neighboring countries where Serbian 
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language is well understood: most of them are 
from Bosnia & Herzegovina, significant number of 
them is from Montenegro and the smallest number 
is from Croatia. That is why students prefer to use 
information services from their home, instead of 
going to school for that reason. The information 
system, created to inform students about their 
main interests, is designed on the principle called 
“convergence of all platforms”, with online 
transactions, intranet and data base as the main 
carriers of information flow and acquisition. 
Multiple channels for services could be available 
for student use: face-to-face, information board, 
fixed phone, information kiosks, Web site and SMS 
gateway. Common functionality of this students’ 
information system contains schedules for 
teaching, examinations and consultations, 
examinations results or their parts, and other 
unstructured information (Jošanov, Marošan, 
Jošanov, & Tomić, 2007). Multi-channel 
organization of information infrastructure gives 
good opportunity to the students to choose how 
they will get their information. 

The main idea for this research is based on the 
fact that mobile service created for students’ 
information in NSHS through the SMS Gateway 
has very low rate of usage. Before NSHS started 
this service in 2006, 93% of their students told that 
they would like to use SMS information, but after 
more than 4 years of usage there are less than 6,000 
received requirements for information. On the 
other hand, there are more than 2,000,000 
registered visits in 8 years of NSHS Web site 
existence. We wanted to find out why students 
prefer to find information on school’s Web site, 
instead of using SMS for the same purpose. As we 
could not find suitable model for this evaluation, 
we decided to create our own model and make this 
investigation among NSHS students, using all 
accessible information and statistics which we 
found in NSHS. Our main motivation was to raise 
the usage of SMS service. Our research question is: 
why students significantly prefer NSHS Web site to 
the similar SMS service in the same institution? 

This case-study approach limits the results of 
this research on these special information services, 
but the results of the research are also used for 
generalization and proposition of new approach to 
the usage of mobile services. 

Information for this research was also taken 
from statistics about automatically generated SMS 
messages and Web site statistics, from a survey 
conduced among 90 third year students from 
NSHS, research among the students done on the 

NSHS Web site, and from the dialogues with 
students during the lectures of introduction to e-
business. 

For the survey among the students we created a 
questionnaire with 6 questions about the students’ 
accessibility to the Internet and mobile phones, 
usage and reasons for that of the NSHS Web site 
and SMS gateway system, and to what extant they 
are satisfied with these services. They gave their 
anonymous answers to that questionnaire. The 
focus of this research will be restricted to adoption 
of usage SMS messages for student’s information, 
while the usage of Web site will be taken for 
parallel analysis. 

The results of the research are analyzed from 
the perspective of basic constructs in TAM: 
perceived usefulness and perception of use. 
Specifically for mobile services, enjoyment, new 
possibilities of services, price and massive adoption 
are also taken as important constructs for this 
research. 

Those results of the NSHS SMS service 
research are used for the generalization, which lead 
to the transaction scenario with postponed 
answers, as new, more successful information 
model of NSHS SMS information system. 

 
4. NSHS Web and SMS Services: 
Survey Results 

 

When we look at the results of our survey we can 
find that all the students from our sample are using 
NSHS Web site (only 50.53% of them did it in 
2004), where 57.78% of them use the Internet 
every day, 33.33% almost every day, and 8.89% of 
them are rarely using the Internet. The opinions 
about NSHS Web site are similar: 94.44% of them 
think that the site is updated on time – 71.11% of 
whom think that it is easy to use, while 23.33% 
disagree. Only 5.56% of students think that the 
Web site doesn't have enough information. When 
563 students estimated NSHS Web site in 
anonymous poll with the degrees from 1 to 5, 
average degree was 4.13. We can conclude that 
NSHS Web site found very good place in students’ 
information system. 

The data taken in the survey about the usage of 
mobile phones gives very similar picture: 68.89% 
of NSHS students are using the mobile phone all 
the time, 27.78% almost every day, 1.11% of them 
are rarely using mobile phones, while 2.22% are 
not using mobile phones at all. Between those 2 
groups of the Internet and mobile phone users we 
calculated strong correlation: ρ=0.976. This shows 
that penetrations of the Internet and mobile 
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technologies among NSHS students are nearly the 
same. 

NSHS SMS service is the result of the 
cooperation with the Italian software and service 
integrator, which began with work in HSHS in May 
2006. This tool requires use of common words 
(triggers) to elicit information on demand. In this 
manner individual words took on modified 
meanings associated with technology use. When 
the students registered to use the SMS application 
the system responded to them with a precisely 
personalized message, as it is described by 
Georgiadis and Manitsaris (2005). The number of 
student index is the identification and the key for 
the query. Thus, the students can send SMS 
message and get, as a result, information about 
schedules for their examinations, information if 
they are on examination lists and the result of their 
examination. These are 3 of the top 4 reasons for 
visiting (only unstructured information couldn't be 
processed through SMS messages). The statistics 
found in the application system shows that 17.99% 
of those messages have incorrect structure of data 
and the answer can't be structured properly, and 
that 1.20% of the messages couldn't get the answer 
because the query came during the uploading of 
data base to the SMS server. Most of these 
messages are queries about the examinations 
results. A disappointing fact in usage of NSHS 
SMS service is that even 73.33% of students are 
not using that service at all. 

The presented data show us a wider picture, 
where we found the following facts important for 
the adoption of this SMS service. If we look at the 
two TAM basic constructs we can find the reasons 
why NSHS Web site is so far more popular than 
NSHS SMS service: 

 

 perceived usefulness of SMS service is behind 
the Web, whose functionality is larger and more 
interesting, 
 perception of use also shows a bad situation 
because this service is not easy to use, with a slow 
procedure of data entry, too many mistakes in that 
process and with the possibility that you do not get 
the answer because of technical reasons. 
 

 There are also the other reasons for such bad 
results for SMS service: 
 

 because of fully personalized communication, 
SMS service gives the exact information which was 
asked and there is no fun like surfing the Web, 
 as it is designed like a business service from the 
third party, there are no innovations and new 
possibilities, 

 one of the main reasons to use SMS service 
instead of WAP was the price, because SMS service 
and usage of the Web are almost on the same level, 
but there is just one more problem: students have 
restricted funds for mobile phones, but they use 
the Internet from their homes and their parents are 
paying bills every month, 
 finally we can find massive adoption of mobile 
phones, but they are traditionally used for inter-
person communication, while the usage of Web for 
searching the Internet in order to find new 
information is a standard procedure today. 

 

Students are using less HSMS SMS service from 
HSMS Web site although their possibility to use 
the Internet is smaller than their usage of mobile 
phones today. What can we say about the future of 
this message service? 

 
5. New Values of Mobile Services 

 

In NSHS information system mobile telephony has 
an inferior level in accessibility to the information 
than their Web site, with minor multimedia 
facilities, inconvenient input and output 
components with smaller screens and keyboards, 
and less network connection speeds than desktop 
computers. Those devices are very difficult to use 
in specific formats with not so convenient 
keyboards. Complexity of devices and the feeling 
that it is possible to spend a lot of time browsing 
and reading broadcast messages which can 
transform into errors, wasted time and user 
disappointment is putting off potential users. Most 
people are too impatient these days and they want 
the one-click instant gratification. Those are 
important reasons for the fact that SMS services 
must have strong new value which will help in 
finding their consumers. For instance, mobile 
application can support or even replace paperwork 
on processes that are not part of the core business 
and it is also possible to use mobile application in 
monitoring (Leskinen, 2008). 

The most important implemented SMS services 
include sending textual information, like football 
scores, weather reports, emergency news, etc. The 
other significant services are information-on-
demand systems, like news services, stock tickers, 
banking and stock brokerage applications. They are 
using SMS messages, but also and mobile Internet 
access services. A core value element in mobile 
services is that they can be used anytime and 
anywhere, which enables people to communicate 
or to access information at any location, any time 
and in any situation. According to Keen & 
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Mackintosh (2001), the fact that people love both 
their mobile phones and the Web browsing doesn’t 
mean that putting the two together in itself adds 
value to either of them. It is important to find the 
solution which will come from the nature of the 
mobile communication infrastructure. The starting 
point could be found in something that is called 
Braudel Rule (Keen & Mackintosh, 2001): 
“Freedom becomes value when it changes the 
limits of the possible in the structures of everyday 
life”. 

Let us just take a look at the transaction 
scenario implemented in NSHS Web site. We can 
see that there are two connections to the NSHS 
network service, one is with the user/consumer of 
the service, and the other is through the application 
layer with the database in the background of the 
site. Both of them are with the on line exchange of 
transactions. That means that consumer can get the 
representation of the information at the moment 
when transactions are taking place. 

On the other hand, we have NSHS SMS 
transaction model with exactly the same scenario, 
which is designed as a replica of the Web scenario. 
The expectations were that students will use it 
because they are familiar with mobile phones and 
they are using it all the time. But there is not any 
new value added to the Web transactions. We 
didn’t think about Braudel rule and the number of 
the service usage became insignificant. That is why 
we have to find it among the advantages of mobile 
communication technology. 

The term “instant connectivity” describes the 
fact that it is possible to use a mobile phone with 
anyone at anytime at the moment of need for 
information. Wireless devices have the benefit to 
offer the opportunity of overcoming physical and 
time limitations. That fact is probably the most 
obvious advantage of the wireless services. The 
miniature size of mobile phones makes them an 
ideal channel for offering services continuously. 

The fastest development and increased 
sophistication of mobile communication 
technology makes an ideal channel for personalized 
and context-specific services. By the term 
personalization we mean the provision of 
individual-tailored services. The level of detail, 
accuracy and currency opens up a broad scope of 
potential applications, which will meet interests and 
expectations of the consumers. 

Among the new values characteristic for new 
mobile services, we emphasize the transaction 
scenario with postponed answers. Implementation 
of that mobile application scenario demonstrates 

some of the major design concerns that must be 
taken into consideration to offer such new services 
to the end-users. In that scenario, user activates 
transaction to the network service, which registers 
the need for a personalized answer. The answer 
with requested content will occur when the 
necessary data is present in the database. After that, 
answers with that content will be automatically 
distributed to the user’s mobile device without 
requiring their intervention. 

The key role in this scenario is in the 
application layer, where we have new types of 
transactions, main of them are triggered by the 
expected data in the database. 

This scenario, typical for the warning messages, 
could be implemented also in the Web services, but 
the facts that mobile devices are active most of the 
time and the users are aware of the fact that a 
message arrived brings new value to the surface. 
This scenario unites almost all important 
advantages of mobile services: there is a new value 
in the totally personalized service, implemented 
through the instant connectivity, which makes new 
limits of freedom in structure of everyday usage of 
service, as it is appointed in the Braudel rule. 

 
6. Conclusions and Future Work 

 

We can say that we have learned a lot about the 
problems with the NSHS SMS information system: 
it is expensive, complicated to use, with a small 
amount of functions and information and students 
are abandoning it. But the most important lesson 
learned from this research, which comprises all 
previously mentioned, is that this service is not 
good enough. The main reason for that lies in the 
fact that its functionality is a copy of the similar 
Web service, where all of the disadvantages of an 
SMS service are present. Simple transition of Web 
functionality to the SMS is not a good idea. As the 
Braudel Rule says, we have to change the limits of 
the possible in the structures of everyday life. It is 
necessary to find new value which will attract 
potential consumers of the service. 

Our main idea how to overcome those 
problems is presented in chapter 5 of this paper. 
Mobile service must start from the new value 
which is coming from the advantages of the 
infrastructure. The solution can be new SMS 
service or the solution built in the Internet 
infrastructure with the WAP protocol in the back. 
The functionality of this solution will include one 
important new function: it will be possible for 
students to make a query when they want to get the 
results of an examination at the moment when new 
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data is integrated in the database of the 
information system. 

When we asked students about their opinion of 
this new service, 100% of them stated that they 
would like to use it. We strongly believe that such a 
solution will have a good future and the results of 
that solution will be presented in some future 
papers. 

Our main conclusion is that we must think 
seriously about the advantages of the infrastructure 
when we are going to create new service. These 
advantages should be the origin for new value 
which will be clearly recognized by the consumers. 
They will not change the service just because they 
can use new one, there must be a well recognized 
new value for that decision. When we think about 
the use of mobile communication, new values have 
to be found in the core of its paradigm: multimodal 
communication from anywhere to anywhere at any 
time. Integration of mobile communications with 
the information system can create this new value, 
described as transaction scenario with postponed 
answers in this paper. 
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