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RAISING CYBER SECURITY AWARENESS ACROSS SMES: A
THEORETICAL PERSPECTIVE ON THE EFFECTS OF THE
ORGANIZATIONAL, TECHNOLOGICAL AND PSYCHOLOGICAL
ASPECTS
Milos ZEC1, Miranda KAJTAZI12
1
Department of Informatics, Linnaeus University, Växjö, Sweden
2
Department of Informatics, Örebro University, Örebro
m.workplace@gmail.com, miranda.kajtazi@oru.se
Abstract
There are many business challenges that companies face nowadays in order to stay in business and remain
competitive on their markets. One of these challenges is represented by the cyber space that has gained its
popularity since the evolution of the Internet, which today makes the global market possible. The market
globalization brings with itself some threats and opportunities. One of the threats is certainly the lack of
security which we refer to as cyber security. Current trends show that while large enterprises have, to some
extent, found the ways to fight this battle, small and medium size enterprises (SMEs) still struggle in this
domain. Despite that some studies indicate that this struggle comes from the lack of financial resources being
invested in cyber security by these business organizations, we consider that there is more to this issue than the
financial issues alone. Therefore, we propose that cyber security must be considered from three aspects in order
for SMEs to gain advantage and fight cyber threats. These three aspects are namely organizational,
technological and psychological aspects, which we explore from an in-depth theoretical perspective. Our initial
theoretical results show that SMEs must show a balance when tackling cyber security matters from the
perspective of the three aspects, in order to keep their security high, knowing that this is commonly at the top of
their business agenda.
Keywords: Cyber Security, SMEs, Security measures

1. Introduction

Aiming to retain and sustain their competitive advantage on the global market, business
organizations try to find rescue in implementing advanced information systems (ISs) [1] and
information technology [2]. However, in order to succeed in this aim, companies have to
carefully consider and employ a pervasive analysis of numerous organizational components
[3], [4]. One of these crucial components unquestionably represents the field of cyber
security (CS). Despite this being the fact, the frequency of cyber-attacks has an increasing
trend globally and exceeding companies’ ability to confront them in an adequate and timely
manner [5]. This is especially the case with SMEs due to that current trends indicate that they
are target victims of these circumstances compared to large enterprises [5], [6].
While some studies argue that the main reason for weak CS in SMEs comes primarily from
lack of financial resources [7], [8], the others go further and connect SMEs inability to cope
with this issue due to cyber risks unawareness [9] or the lack of companies’ flexibility to
adapt to new situations [10]. Although there are some international standards that prescribe
what rules need to be followed in order to achieve some reasonable CS level, a recent study
shows that SMEs are not quite attached to their deployment [11]. Our opinion is that financial
resources allocation in cyber security in SMEs plays a significant role but we argue that the
risks could be far more minimized if awareness of cyber security aspects would be brought to
a higher level in these organizations.
Therefore we propose organizational, technological and psychological aspects to be
considered while and after cyber security measures are created in SMEs by adapting Julisch’s
[10] organizational and technological aspects and Cohen, Wolf, Panter and Insko [12] and
Cohen, Panter and Turan’s [13] counterproductive work behavior (CWB) and guilt and
1
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shame proneness to play a role of a new cyber security psychological aspect. By proposing a
new theoretical perspective, our study aims to contribute in raising CS awareness among
SMEs in order to strengthen their ability to prevent, avoid or at least minimize damages that
can be caused by cyber-attacks.
2. Motivation

Our motivation to propose a new theoretical framework in the field of cyber security is
provoked and driven by several reasons. First, there is a general prevailing organizational
practice that companies overplay technological and underplay the organizational aspect of
cyber security [14]. This approach inevitably leaves some security gaps opened to cyber
perpetrators so beside the technological, also the organizational and psychological aspects are
an imperative to be treated at the same level of equality [10]. Second, aside being the fact that
SMEs are more often targeted as subjects of cyber-attacks than the large enterprises [5], [6],
it also implies the fact of their larger financial loses [15], and it is well known that SMEs are
financially more vulnerable than the large companies due to their budgets planned for
security matters are often scarce. Third, cyber security has become an increasingly popular
topic nowadays which can be read and heard in news on a daily basis where SMEs are often
mentioned in the light of a lack of ability to cope with threats in the cyber space [16], [17]. In
light of these arguments, our motivation centers on the need to constantly align these three
aspects, with the belief that the cyber security awareness can be brought to a reasonable
success, with a positive outcome that reflects on minimizing cyber-attacks in SMEs.
The reason that cyber security cannot be fully successful but SMEs’ exposure to cyberattacks could be only minimized, lays in a fact that there is no a single organization that can
completely escape from such types of incidents and specifically if the perpetrators are firmly
decided and supported with enough resources to perform their aim [18]. Therefore, we
decided to scrutinize the existing cyber security literature where we came across several
theoretical frameworks from which we were inspired to tackle at length the organizational,
technological and psychological aspects as main indicators for a better cyber security
decision making across SMEs. We build our theoretical framework by adapting Julisch’s [10]
theoretical framework, which serves us as a basis for constructing a new way to understand
cyber security.
First, we must say that when it comes to cyber security aspects, studies seem to overshadow
some important aspects, while others seem to highlight only some aspects. For instance,
while [14] clearly lacks focus on the organizational and psychological aspects, and
exaggerating the technological aspect, we discovered two cyber security theoretical
frameworks that strictly and solely focus on organizational aspect [19, 20].
The first is a theoretical framework for SMEs in the field of cyber security that was created
by Ban and Heng in 1995 [19]. In their article they defined the tasks that according to them
are necessary to be performed in order to create cyber security measures. These tasks were
created considering the organizational aspect alone. The first task is to create a statement that
concerns security policy, the second is to assign security commitments to employees, third
involves company’s staff education about security and the final encircles the plan
enforcement by monitoring employees’ security compliance.
The second theoretical framework is proposed by Tawileh, Hilton and McIntosh [20]. In their
case study called “Managing Information Security in Small and Medium Sized Enterprises: A
Holistic Approach”, they assert the importance of organizations’ flexibility when defining
their security goals, at the same time to use the minimum of their resources. In order to
achieve this equilibrium SMEs need to follow four stages, namely goals definition, action
identification, implementation and monitoring and review. In the first stage security goals
need to be defined by specifying their aims and objectives. The second stage includes action
2
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determination that needs to be accomplished in order to achieve the aims and objectives of
previous goals defined. In the third stage the determined actions need to be performed and the
last stage should encompass changes in business environment that would then allow to know
how to be respondent to the changes. This framework reminds us on four management
functions i.e. planning, organization, leading and controlling [21]. They propose goals
definition as the first step (planning), then action identification (organizing), afterwards
implementation (leading) and finally monitoring and review (controlling).
Although Dutta and McCrohan [22] hold an opinion that the three cornerstones that they
propose in their theoretical framework should be reached in balance, at the same time they
emphasize that security in organizations should be approached primarily by management but
not by cyber security staff. Their first cornerstone is organizational and it includes business
environment politics and culture, operational procedures and education, for example on
awareness. The second is the technological cornerstone that contains internet firewalls,
password rules, detection of intrusions and secure servers. Finally, the third cornerstone is
called critical infrastructure and encircles critical infrastructure protection which is usually
under government’s rule which leads us to conclude that organizations do not have control
over this last cornerstone. Opposite to the three abovementioned frameworks, in his cyber
security theoretical framework, Julisch [10] proposes an equal consideration of
organizational, technological and psychological aspects. From his three aspects we adapt the
organizational and technological while we build the psychological aspect based on CWB and
guilt and shame proneness [12], [13].
3. Theoretical Framework

Beside the fact that Julisch [10] does not pay less attention to the organizational nor the
technological or the psychological aspect, but he balances the focus on them, after describing
each aspect and identifying problems and causes of weak cyber security in organizations, he
also proposes how to overcome these specific problems.
This is not the case with the frameworks mentioned earlier. More specifically, at the end of
the psychological and the organizational aspects, Julisch [10] provides comprehensive tasks
that need to be accomplished in order to close cyber security gaps, which he expresses by
writing in imperative grammatical mood. In his study, after presenting the technological
aspect, he does not exactly specify the tasks that need to be done but explains from a general
point of view what to pay attention about and describes the most frequent cases of cyber
security foundation omissions that are also based on his personal experience. However, while
his psychological aspect implies cyber security decision making that mentions IT
professionals’ intuition, we base our psychological aspect on CWB and guilt and shame
proneness [12], [13].
3.1 Organizational aspect

Under his organizational aspect Julisch [10] stresses that cyber security often fails because of
undefined or unclear decision rights and processes create systemic control gaps and
vulnerabilities. He points out that most of the time organizations do not have organized
processes such as for instance whether the cyber-attack occurred in their company was a
single random isolated accidental case or it was a part of a large attack that is directly meant
to this particular organization. Further, Julisch [10] asserts that it is not a rear case that
organizations do not have clear processes in the case of cyber-attack occurrence such as to
turn of the Internet or shut down the Internet server. Unclear decisions also reflect cyber
security measures creation when it is not decided who decides about what part of these
measures as well as after a cyber-attack happens, who informs stakeholders and what is the
level of cyber-attack that should be alarmed with clients and customers.
3
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3.2 Technological aspect

Overplaying the technological aspect [14] and lacking of financial resources in SMEs [7], [8]
are important findings that contribute to weak security measures in SMEs, but Julisch [10]
adds that most of opportunistic attacks happen due to the lack of technological cyber security
foundation. In the light of why cyber security measures often fail even after sufficient
financial resources have been allocated in this sector, Julisch [10] provides six reasons. First
task is the absence of information priority classification and decisions about how to protect
the classified data. In the second task, besides logging system’s events, organizations do not
analyze them. Third, organizations often do not have a complete hardware and software list
which could help them to identify if some unauthorized software or hardware perpetrated in
their system. Fourth, organizations usually do system backups but these backups are often
incomplete or time consuming for retrieval. Fifth, companies do antivirus scans but when a
threat is identified they often fail to perform its analysis. Finally, business organizations
usually use passwords but without advanced password rules (for instance alpha numerical
password rule) or they use shared passwords that increases the possibility of being
compromised.
3.3 Psychological aspect

Counterproductive work behavior can be defined as behavior that damages or intends to
damage business organizations or people in those business organizations [23], [24].
According to Cohen, Panter, and Turan [13] this type of behavior characterizes performing
work tasks inappropriately and at the same time being aware of these actions. By other
words, to do the actions that do not go in company’s favour but exactly the opposite. Some of
examples that can describe this behavior are wasting or stealing organization’s assets,
recording extensive working hours or abusing and offending coworkers. From this we can
grasp that CWB is not a single behavior, but it consists of a set of behaviors.
In order to understand CWB in organizations, Cohen, Panter, and Turan [13] researched the
relationships between guilt and shame proneness and CWB among employees. Their study
found that employees with a higher level of guilt and shame proneness are less likely to be
involved in CWB and they therefore concluded and proposed employers to consider this level
when employing new workers for their organizations. Although most of people use “guilt”
and “shame” terms interchangeably, these words differ in their meaning. Cohen, Wolf, Panter
and Insko [12] distinguish these two psychological traits by explaining employees’ behavior
when they make mistakes. They indicate that employees, more prone to guilt, are more likely
to accept their mistake, apologize and try to find the way how to correct it. In the other hand,
the employees, more prone to shame, indicate the affinity to “run away” from problem i.e.
not to face the consequences and not to apply necessary corrections. In other words, people
with higher level of shame proneness are more able to hide mistakes.
4. Our theoretical framework proposal

In our aim to make a contribution in increasing CS awareness among SMEs, we propose a
new theoretical framework that we believe, if being adopted, it can strengthen SMEs’
abilities to minimize the damages in the cyber space. For this intent, we highlight the
importance of organizational, technological and psychological aspects being equally treated
and applied according to descriptions below. Figure 1 illustrates our theoretical framework,
as below.
4.1 Organizational aspect

As we could see in his organizational aspect, Julisch [10] mentions decision processes that
need to be created before, during and after cyber-attacks. Therefore we divide the cyber
security decisions to be made in three time dimensions. First is pre-cyber-security-decisionmaking, the second, during-cyber-security-decision-making and the third is post-cyber-
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security-decision-making. In the pre-cyber-security-decision-making we strongly advise that
any of national or international cyber security standards should be implemented or the third
pillar of digital agenda for Europe [25] to be followed.

Figure 1: Cyber security awareness proposed model

Examples of international cyber and information security standards could be found under the
series of ISO 27000 [26]. According to Doherty and Fulford [27] “information security policy
provides a framework to ensure that systems are developed and operated in a secure manner”.
Therefore, besides having a security standard implemented, SMEs also must have a written
cyber security policy that must be applied in practice. As information represents an important
organizational asset nowadays, the system access permissions should be decided and set
between IT and management staff [10].
This implies information classification and categorization according to their value and then
adjustment of system access permissions. The during-cyber-security-decision-making implies
having organized and distributed responsibilities in the case of current cyber-attack. Some of
examples could be who in the company and when to turn of the Internet or the Internet server
if the organization is under cyber-attack [10]. The post-cyber-security-decision-making
includes organizing the activities that have to be done after cyber-attack occurrence. Here is
important to have two activities encircled. First, it should be identified whether the cyberattack that occurred was an accidental single case or it was just one part of a large attack
performed by cyber perpetrators and the organization can expect more cyber incidents. The
second activity is to have a responsible person who would inform the stakeholders or clients
after a cyber-attack. More precisely, it should have been decided who and under what
circumstances need has to be accountable for this action.
4.2 Technological aspect

Learning from Julisch [10] what the most frequent reasons for cyber security failure are in
organizations despite investing in their ISs, we advise to transform these reasons into tasks to
be performed in order to establish a firm technological cyber security foundation in SMEs.
5
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First, we advise SMEs that besides tracking their system logs, they also have to analyze them
in order to be able to prevent cyber-attacks. Second, SMEs must have a complete and up to
date list of their hardware and software so they could authorize them in the system and in that
way to be able to spot external devices or software that are not authorized in there IS. Third,
system backups must be performed in a regular manner and be complete and always available
for an easy and fast retrieval. Fourth, having paid for an antivirus software licence is not
sufficient to oppose the threats identified by this software but these threats must be
additionally analyzed for the sake of having a better insight of what are the actualities in the
cyber world. Fifth, SMEs should not use shared passwords but only the personal ones,
because “one person, one password” rule ensures possibility of knowing whose password was
broken and through whose account a perpetrator was able to perform the cyber-attack.
Additionally, the advanced password rules have to be used and we strongly encourage using
at least alpha-numeric password rules implementation. Finally, Internet firewall rules have to
be strictly defined in alignment with organizational business needs. This means, that if some
software application requires opening an additional firewall port, it needs to be discussed
with the management and with the application vendor. Opening additional firewall ports
represents a potential opportunity for successful cyber-attacks.
4.3 Psychological aspect

Having in consideration that the psychological aspect can be studied from a perspective other
than the intuition as originally proposed by Julisch [10], taking a guilt and shame proneness
perspective would allow us to develop a new understanding on why and how IT professionals
take particular decisions when choosing security measures. The latter also informs us how IT
professionals would react after they have taken decisions to incorporate security measures in
their organization, which they find that it may have not been the best solution. Thus, based on
these arguments it is considered that guilt and shame proneness can be used as a part of
theoretical framework to understand the psychological aspect. More specifically, as we can
understand, guilt and shame proneness represents an emotional trait that can affect IT
professionals’ during or post decisions making after they may realize that a wrong decision
had been made while deciding about cyber security measures.
As previously mentioned, it is advisable for employers to take in consideration the level of
guilt and shame proneness due to people with the higher level of these psychological traits
are less likely to interfere with immoral and unethical actions that in short or long run would
inevitably lead to CWB [13]. Therefore, we conclude that in the case of low level of guilt and
shame proneness among IT professionals it could be a risky business for organizations to
handle these employees, since during and post creation of cyber security measures the
security gaps can stay open and not reported to the management. As a result we propose to
establish the general level of guilt and shame proneness of IT professionals in SMEs and
after, if the high level is identified, to distinguish whether these persons are more in
possession of guilt or shame proneness.
For a detailed instruction about how to measure guilt and shame proneness we advise to use
the methods of Cohen, Wolf, Panter and Insko [12] and Cohen, Panter and Turan [13].
5. Conclusions

Cyber space brings a lot of opportunities in today’s contemporary business. However, cyber
security is a complex field that organizations need to consider carefully when relying their
business upon the cyber space. As it was already mentioned, the current trends show that
SMEs are more frequently subjects to cyber-attacks than the large enterprises and this trend
might continue to grow unless SMEs start realizing the essence of this issue. Moreover, the
SMEs are often in supply chain or some kind of partnerships with the large enterprises, which
makes them being an attractive target of cyber-attacks. This alerts us that the awareness
6
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should be brought to the higher level when it comes to cyber security considerations among
SMEs due to by endangering themselves they also endanger the other organizations that they
are in affiliation. In order to achieve this, we designed a theoretical framework that proposes
to tackle cyber security domain from three aspects. We are of the opinion that by pushing
SMEs to consider the organizational, technological and psychological aspects equally and by
following our proposed theoretical framework, the SMEs’ awareness on cyber security can be
shifted to a higher level that would minimize the cyber-attacks as a consequence.
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Abstract
This paper aims to assess the real economic convergence among eight Balkan countries except Slovenia, with
three of them being European Union (EU) members, and among the thirteen newest member countries of the
EU. The convergence is analysed in view of income convergence, in terms of beta (β) and sigma (σ)
convergence to estimate the tendency of disparities on income per capita among the countries under review in
the study. The methodology used employs the classical model of economic growth, referring to Solow and
further researches elaborated in late 1980s and early 1990s by Barro and Sala-i-Martin. The main findings are
summarized as follows: 1) the Balkan countries have converged among themselves and toward EU. The new EU
member states have also experienced convergence of their income among them and with the EU; 2) the speed of
convergence has been higher in those countries that have started with the lowest levels of GDP per capita. The
speed of convergence has diminished in the late 2000s demonstrating the impact of the global financial and
economic crisis; 3) the estimated time gap of Albania to converge with the poorest members of EU and EU itself
is considerable, thus more efforts and reforms have to be dedicated to Albania to promote economic
development and accelerate the speed of convergence.
JEL classification: F15, F43, O47.
Keywords: Economic convergence, economic growth, statistics of income convergence, economic integration.

Introduction
Albania started negotiations for a Stabilisation and Association Agreement (SAA) in 2003, in
the context of its political integration agenda with the European Union. The SAA was signed
in June 2006. The process of negotiations with the EU, however, and Albania’s efforts to
comply with obligations required before the candidate status is granted, continue. The
journey towards European integration until a country’s accession in the EU is a long one,
pending on the fulfillment of the so-called Copenhagen criteriai such as:
 stable institutions guaranteeing a functioning democracy, the rule of law, respect for
human rights and protection of minorities;
 a functioning market economy and the capacity to cope with competition and market
forces in the EU;
 Adopting the acquis communitaire, and the ability to take on and implement
effectively the obligations of membership, including adherence to the aims of
political, economic and monetary union.
In this context, integration is linked with laying the foundations to assure a sustainable
growth and approach the advanced economies of the Union. The catching up or economic
convergence means that a country is on the right path to integration, as it has established
strong institutions and sound macro-economic and fiscal policies to support such
convergence and facilitate business activity. Several empiric studies have tested the crosssectional convergence among countries in different regions. From our preliminary research
regarding convergence in Albania, Ancona (2007) has included Albania among the set of
Mediterranean countries in an attempt to estimate the convergence of income per capita for
the period 2000-2004. This paper concludes that, for 2000-2004, the growth rate in Balkan
countries aspiring the EU accession stands higher than the EU average. They are apparently
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converging but the process is not coordinated. In the same paper, with this rate, Albania
would need 40 years for its GDP per capita to catch up Italy’s GDP per capita.
The aim of this paper is to go into deeper application and analysis of the convergence theory
for Albania and the Balkan region by assessing the speed of economic growth as a
precondition for the convergence of income and calculate whether it has contributed to
diminishing differences in income vis-à-vis the EU. This convergence is seen in two regional
perspectives: a) among the Balkan region; and b) among the 13 last members of the EU. The
discussion will be based on the classical approach of economic convergence for developing
countries. Data used in this paper are taken from the World Bank Data, IMF World Economic
Outlook and UN Data. The indicator we use is GDP per capita in PPP (current international
dollar) for the period 1995 - 2012. The data for 2013 are not yet available in the mentioned
sources. The countries included in the analyses are: Albania, Bosnia-Herzegovina, Bulgaria,
Croatia, Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Macedonia, Malta,
Montenegro, Poland, Romania, Slovakia, Slovenia and Serbia. The GDP per capita in PPP is
converted in natural logarithm as suggested by literature for easy calculations and derivation
of standard deviation. GDP per capita in PPP for Serbia for 1995-1996 and Montenegro for
the 1995-1999 are proxy calculations of the authors based on the current value of GDP per
capita in those years (UN Data) converting in PPP, by using the Serbian PPP conversion rate
of the year 1997. Data are elaborated through SPSS 12 programme.
Theoretical framework
One of the most important models of economic growth is the Solow model (1956). The main
assumption of the model, with regard to diminishing returns of the capital, supports the
presentation of three important derivations, such as: a) a less developed economy (with a
lower GDP per capita) tends to grow faster than a more developed one; b) the growth rate
tends to diminish as the economy develops; c) if the economies share the same features, the
less developed economy will tend to converge its revenue to the developed ones. The
convergence model gives insights into the developing countries by implying that, if they can
fulfil some preconditions in terms of political and economic stability, good governance,
business climate, they can accelerate their development process and converge with the
developed countries or a steady state. Although the economic theories predict convergence,
empirical evidence has not always confirmed that.ii A negative coefficient in the GDP per
capita growth equation indicates that poor countries, on average grow, faster than richer ones.
This, however, does not necessarily imply a shrinking of the distribution of per-capita
income, because unexpected disturbances can take a country above or below its growth path.
The neoclassical production function of Cobb-Douglass provides the relation between the
output and the production factor, including the level of technology:
Yit  Ai  K i,t  L1i,t , where Yit is economy i’s aggregate output at time t, K i ,t and Li ,t are the
stock of capital and labour in that economy respectively, and Ai is the level of technology.
The basic equation of Solow model that describes the drive of the economy toward the steady
states is given as following:

f (k t )
k t  sf kt   n  x   kt (1a) or g k  s
 n  x    (1b)
kt
where: (1)
k - capital per unit of effective labour


k - increase of capital per effective labour unit
g k - growth rate of capital
n - growth rate of population
10
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x - rate of exogenous technical progress
 - rate of capita depreciation
s - saving rate
f (k ) - production function
Based on the Solow model, and Cobb Douglass production function, Barro and Sala-i-Martin
(1990) have approximated the transitional growth process in the neoclassical model as
following:
y
(1 / T )  log( it
)  xi*  log( yˆ ˆ )  1  e T / T  it
(2)
y i ,t T
yi ,t T





Where, i indexes the economy, t indexes time, y it is per capita output, x * is the steady state
per capita growth rate, ŷ it is output per effective worker, yˆ i* is the steady state level of output
per worker, T is the length of observations interval, the coefficient β is the rate of
convergence, and it is an error term. The coefficient β indicates the rate at which ŷ it
approaches to the steady state. The aim of many empirical researches in the recent years has
been to evaluate the value of β through a simplified equation of rate of growthiii:
(3)
g y   (ln y *  ln yt )
The parameter β gives information on the speed of convergence or the distance from the
steady state, covered annually. To calculate β in a cross-country analysis of empirical data the
following regression equation is used:
1 yT
ln
  0  1 ln y0
(4)
T y0
This equation allows to estimate whether there is a convergence trend or not. The dependent
variable is the average annual growth rate of real GDP per capita between period T and 0,
while the independent variable is GDP per capita level in period 0. If the slope of regression
is negative (parameter 1 ), then β convergence exists, as the GDP growth rate is negatively
correlated with the initial income level. This confirms that the less developed economies in
the region grew faster than the more developed economies.
Then, we can calculate the value of β from the following equation.
1
   ln(1  1T )
(5)
T
In addition to β coefficient for defining the concept of convergence, the classical literature
presents another concept that is σ convergence. The σ convergence involves a decline over
time in the cross-sectional dispersion of per capita income. Beta (β) convergence is a
precondition to have σ convergence, but is not always the vice versa. ivThe concept of σ
convergence can be defined as a group of economies are converging in the sense of σ, if the
dispersion of their real per capita GDP levels tends to decrease over time:
 t T   t
(6)
Where  t is the time t standard deviation of log ( yi ,t ) across countries i.
Income Convergence among Balkan Countries and new EU members
The convergence among Balkan countries is estimated by considering some similarities in
their economic and political development in the frame of their commitment to EU integration.
The initial year of the research is 1995, when Balkan countries and CEE countries started to
show some positive signs of economic recovery, following the collapse of communism.
11

Vol. 1, No. 13 – July, 2015

Journal of Science, Innovation and New Technology

Bulgaria, Croatia and Romania, already EU members, are also included in the group of
countries in the Balkan region, with the aim of verifying the convergence in this region, its
speed, distance of the so-called emerging economies in the Balkan countries from those that
are now EU members, and how has the EU membership influenced the growth rates of these
three countries. Bulgaria and Rumania accessed the EU in 2007 where the GDP per capita in
PPP was respectively USD 12,521 and USD 13,160 consisting in 41% and 43% of the GDP
per capita of the European Union in that year. In addition, for comparison, the speed of
convergence is estimated in the other set of countries of the thirteen newest EU members.
β convergence
The concept of β convergence relates to poor economies growing faster than rich ones. The
higher β, the greater the responsiveness of the average growth rate to the gap between y* and
y(0 ), thus the faster the convergence to the steady state. To estimate if there is β converge in
this group of countries we will use the regression equation (4), where the dependent variable
is the average annual growth per each country for the period 1995 – 2012, and the
independent variable is the log natural of 1995 GDP per capita per each country, as described
in Table 1.
Table 1: Average annual growth and GDP per capita in Balkan countries 1995 – 2012

Country
Average annual
growth
GDP per capita in
PPP (1995)
Ln 1995 GDP per
capita

Albania

B&H

Bulgaria

Croatia

Romania

Macedonia,
FYR

Montenegro

Serbia

0,07

0,11

0,06

0,05

0,07

0,05

0,06

0,04

2759

1291

5533

7979

4802

4764

5370

5901

7.92

7.16

8.62

8.98

8.48

8.47

8.59

8.68

Using the dataset in the table 1 the regression results are given in the table 2, where is also
calculated β through the equation (5).
Table 2: Regression results for β convergence

Period
19952012

α0
0,348
(0,001)

α1
-0,034
(0,003)

tα0

tα1

R2

β-conv.

Beta

5,969

-4,876

0,779

Yes

0,053

The regression equation resulting is y  0,348  (0,034) x . In the brackets under the
coefficient is the standard error, while the significance of the regression test is respectively
0,001 for the constant and 0,003 for the slope of regression. The regression’s results confirm
the existence of β convergence given that α1 has a negative value. Therefore, the negative
relation between the growth and the initial level of income per capita is confirmed. The
average annual growth for the EU countries, during this period, has been 4%, confirming
again that the less developed Balkan region grew more rapidly in the period 1995-2012.
The positioning of the countries toward each other and the regression line are shown in the
regression plot in Figure 1.
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Figure 1: GDP per capita growth rate during 1995-2013 and the Log of 1995 GDP per capita

As shown in Table 1 and confirmed in the scatter plot in Figure 1 countries experiencing the
highest growth are Bosnia-Herzegovina and Albania, the poorest countries with the lowest
level of GDP per capita in PPP in 1995, respectively USD 1,291 and USD 2,759. The β
convergence is significant to 5,3% and relatively fast compared to the general trend of 2%
reported by empirical studies for bigger regions and group of countries in Barro and Sala-iMartin (1992).v Referring to the 72 rule, with this speed of growth Albania would need
approximately 14 years to double its 2012 GDP per capita to reach the amount of USD
18,806.8 in PPP. However, in the last six years the average growth rate of Albania has been
2,4%, while IMF projections for the next four years are around 3,5%. At this rate of growth,
the time gap for Albania would be greater than 14 years to double its GDP per capita.
The same analysis for the β convergence is done for the thirteen new members of EU for the
period 1993 – 2012, to understand the pace of their convergence. Table 3 shows the data set
used for calculating the regression equation for this group of countries. Table 4 shows the
regression’s results over the period 1995-2012 for the new members of EU, including Croatia
that accessed the EU in 2013, and the regression plot is shown in Figure 2.
Table 3: Average GDP per capita growth and GDP per capita in 1995
Country

Bulgaria
Croatia
Cyprus
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Malta
Poland
Romania
Slovak Republic
Slovenia

Average growth of GDP per capita

GDP per capita 1995

Ln 1995 GDP per capita

0,06
0,05
0,04
0,04
0,08
0,05
0,08
0,08
0,04
0,06
0,07
0,06
0,04

5532,634
7979,095
15410,26
13389,71
6319,758
8978,469
5390,036
6202,273
7412,832
5370,01
13010,05
8305,502
15376,58

8,62
8,98
9,64
9,5
8,75
9,1
8,59
8,73
9,64
8,91
8,59
9,02
9,47
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Table 4: Regression results for 13 new EU member countries

Period
19952012

α0
0,377
(0,051)

α1
-0,035
(0,006)

tα1

tα0

R

β-conv.

Beta

-6,326

7,462

- 0,886

Yes

0,055

The regression equation is y  0,377  (0,035) x and the results are supported by a p value of
0,000013 and 0,000056. The negative α1 confirms the existence of β convergence equal to
5,5%. Thus the less developed economies that have started from really low GDP per capita
have increased their GDP per capita faster than the developed economies (as it is mentioned
above, the average annual growth for the EU is calculated at 4% for this period). Also, the
speed of convergence is slightly higher than the Balkan countries of 5,3%, even though the
latter have started from a lower level of GDP per capita. In a study of 2004 of Matkowski and
Prochniak, the β parameter of the eight CEE countries that accessed the EU in 2004 was
estimated for the period 1993-2003 at 3,4%. As it will be explained in the next section,
accession to EU has accelerated the convergence speed for these countries, thanks to access
to other resources, not available for other non-EU countries in the Balkan region. Figure 2
shows that Latvia, Bulgaria and Romania have started at the same approximate level of GDP
per capita in 1995, the poorest in this set of countries but the β convergence is more
confirmed in Latvia’s case, where the average growth has been impressive. This result is
confirmed also by the substantial increase of the weight of GDP per capita of Latvia in the
studied period, as explained in the next section.
Figure 2: GDP per capita growth rate over 1995-2012 and the log GDP per capita in 1995 as the initial period
of analysis

Figure 2 shows a negative correlation between the average annual GDP per capita growths
rate over 1995-2012 and the initial GDP per capita level. The points on the chart indicate the
position of individual countries and the distance between them gives a clue on the disparities
among the Balkan countries as well as among the new members of EU. Following the logic
of our analysis, to see if the β convergence has affected the disparities of incomes per capita
in the Balkan counties, we analyse the behaviour of the other parameter, σ convergence.
- σ convergence
Our empirical analysis confirmed the β convergence among Balkan countries as well as
among the new member countries of EU. Figure 3 shows all eighteen countries under review
and the EU’s aggregated value of GDP per capita. The chart gives an insight on the
differences in the development and the income per capita among the countries under review.
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Again, the negative relation among the initial level of income and the growth rate is
confirmed, albeit at a lower speed (β=2,2%), given that the set of countries is more
diversified in the development stage. Growth is higher for less developed countries in Europe
such as Bosnia-Herzegovina and Albania. However, to estimate if their income per capita has
converged with other countries in the Balkans and its situation against the EU, the σ
parameter is assessed by calculating the standard deviation for the log of capita per GDP.
Figure 3: GDP per capita growth rate over 1995-2012 and the log of 1995 GDP

The calculations are done for the group of Balkan countries for the period 1995-2012. The σ
convergence exists if the trend line slope of the regression of deviations of log GDP per
capita and the time period has a negative coefficient, meaning that income dispersion tends to
diminish. The regression results for σ are presented in Table 5 and Figure 4.
Table 5: Regression results for σ parameter

Period
19952012

α0
18,7
(4,844)

α1
-0,009
(0,002)

tα0

tα0

R

σ-conv.

3,859

-3,790

- 0,688

Yes

The findings are supported by the regression statistics of p=0,001 parameter α0, p=0,002 for
the slope of regression and R= -0,688. The results confirm the negative relation in the
regression and the existence of σ convergence.
As shown in the regression plot in Figure 4, for the initial period of the study the dispersion
has been enormous as the period till the decline rate of divergence, following this trend till
year 2000. For the period 2000-2012, the pace of decline in standard deviation has slowed
substantially. In his study for the convergence of Mediterranean economies, Ancona (2007) vi
projected the growth rates for 2010 and 2015 for the countries in the Mediterranean,
including those aspiring EU accession, concluding that the income per capita will further
diverge. However, the set of countries in this study is different, and the results differ. What
can be derived, however, is that the convergence has been substantial until 2000, while for
the rest, it has remained in a certain stagnation + 1-2 points.
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Figure 4: Standard deviation of GDP per capita 1995-2012

In our study, we have also calculated the ratio of GDP per capita of each Balkan country visà-vis EU GDP per capita for the period 1995-2012.
Table 6: Ratio of GDP per capita of Balkan Countries to EU GDP per capita
Year\
Country

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

Albania

0,16
0,17
0,15
0,16
0,18
0,18
0,19
0,19
0,20
0,21
0,22
0,23
0,23
0,26
0,28
0,27
0,27
0,28

B&H.

0,07
0,14
0,18
0,19
0,20
0,20
0,20
0,21
0,21
0,22
0,23
0,24
0,25
0,27
0,27
0,27
0,28
0,27

Bulgaria

0,32
0,26
0,26
0,28
0,28
0,29
0,29
0,32
0,34
0,35
0,37
0,38
0,41
0,44
0,45
0,45
0,47
0,47

Croatia

Macedonia

0,46
0,50
0,51
0,51
0,49
0,50
0,51
0,53
0,55
0,56
0,57
0,58
0,61
0,63
0,62
0,59
0,61
0,61

0,28
0,27
0,27
0,27
0,27
0,27
0,25
0,25
0,26
0,27
0,29
0,30
0,30
0,33
0,35
0,36
0,35
0,35

Montenegro

0,27
0,19
0,18
0,19
0,25
0,30
0,29
0,29
0,30
0,31
0,31
0,36
0,41
0,43
0,42
0,42
0,42
0,42

Romania

0,31
0,32
0,29
0,27
0,26
0,26
0,28
0,30
0,32
0,35
0,36
0,39
0,43
0,49
0,50
0,51
0,51
0,53

Serbia

0,34
0,33
0,30
0,30
0,26
0,26
0,27
0,28
0,28
0,30
0,32
0,33
0,33
0,36
0,36
0,35
0,35
0,35

average of
Balkan

0,27
0,27
0,28
0,27
0,27
0,28
0,29
0,29
0,31
0,32
0,33
0,35
0,37
0,40
0,41
0,40
0,41
0,41

When considering the share of the average of Balkan GDP per capita to EU GDP per capita,
we see a substantial increase for the period under review but almost stationary for the last
four years. An explanation can be the impact of the 2008 economic global crises on the
Balkans , which hit the Balkans in 2009 and continues to date . The GDP growth rate for the
EU for 2008-2012 was 1,3%, whereas for Albania the average growth rate of GDP per capita
was 2,6% , apparently lower than the 5,3% average rate estimated by the regression of Beta
convergence in the period 1995-2012.
Estimation on the convergence time gap
Hence, based on the above sections’ calculations, we may project the time needed to catch up
with some of the new members of EU. We will consider Bulgaria with the lowest GDP per
capita in the EU area and its 2007 level of GDP per capita as the steady state to achieve.
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1 yT
ln
  0   1 ln y 0 , we use the
T y0
results of the regression in Table 1. The GDP per capita of Bulgaria will be used, as at the
moment of accession in 2007, and as the poorest country in the Union entering with the
lowest GDP per capita value. The time needed for Albania in this case to catch up the GDP
per capita of Bulgaria in 2007 would be seven years, considering the GDP per capita of 2012
as initial level.
But the growth rate in the last five years has differed from results of Table 1; the annual has
been estimated to average 2,6% . If we consider a simplified formula yT  y0 (1  g ) T (7) for
calculating the GDP per income growth, we can derive the time needed T to the desired y t
with the formula T  log (1 g ) ( yT ) . In this case, Albania with 2,6% speed of growth will
y0
needed 11 years to catch up the GDP per capita level of Bulgaria.
But, if we consider also the growth rate of EU using the IMF projections for the period 20132019 at the average rate of 1.5%, the estimation for caching up will differ. For Albania we
consider the average rate of 3.5 based on IMF projections for the same period. Based on
formula (7), we adjust it as below:
yT ,EU  y2012,EU (1  g )T  yT , Alb  y2012, Alb (1  g )T (8)
Using this formula by logarithmating and rearranging we may assess the period of time (t)
when the convergence of GDP per capita of Albania and EU may converge:

Returning to the regression equation for Beta convergence

t

log y 2012, EU  log y 2012, Alb
log(1  g Alb )  log(1  g EU )

(9)

We may generate various results based on the different rates of growth for Albania and EU.
Table below describes some scenarios on the number of year to converge of Albania to EU,
and Albania to Bulgaria and Croatia with different rates of calculations.
As a result, Albania would need 70 years for its income per capita to converge with the EU.
Conclusions:
- The findings of the research confirmed the existence of Beta (β) convergence, so the less
developed countries have grown faster than the developed countries for the period 1995 –
2012. However, the speed of convergence has been higher in the thirteen new members of
the EU than in the Balkan countries. This conclusion can be analysed further in view of
political, institutional and economic reforms that the countries accessing the EU have
undertaken. In the Balkans, Bosnia-Herzegovina and Albania have experienced the
highest growth rates starting from the lowest level of GDP per capita, but the most
impressive is Bosnia’s progress. In 2012, its income per capita converged with Albania,
toward EU income per capita in 2012.
- The empirical results have confirmed the sigma (σ) convergence, thus the disparities in
the income per capita among Balkan countries against the EU have diminished,
demonstrated by the reduction of the standard deviation of GDP per capita. The speed of
reduction has been higher in the early years of the period under review for most of the
countries, in particular for Bosnia-Herzegovina and Albania. Since 2000 a slow pace of
diminishing trend and stagnant, in certain periods, has been noted. In the meantime, after
accession, in EU new member countries the disparities in the income per capita have
diminished faster.
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With the actual rate of growth, in order to catch up with Bulgaria’s the lowest level of
GDP per capita at the moment of accession, in 2007, Albania would need 14 years. To
converge with EU, it would need some 70 years. It is a long period of time. Therefore,
Albania needs to reflect on the set of policies and reforms to create room for further
economic development. The establishment of strong and reliable institutions, political
stability, and promotion of business climate are the first steps that can guide the further
economic convergence and welfare of Albanian people.
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Abstract
This study discusses insights and reactions when teaching online. It compares students’ performance in a faceto-face vs. distance learning environment. Students were pursuing an MBA degree at a small university in the
Northwest United States and were either enrolled in the online “Quantitative and Statistical Analysis” MBA
course or in the face-to-face course of the same title. The results revealed that generally students perform
equally well in an online environment or a face-to-face setting. Next, the study discusses challenges that the
higher education in Albania faces overall particularly with regards to implementing online education. Lastly it
recommends the adoption of a hybrid/blended mode of course delivery at the graduate level curriculum as a
starting point transitioning toward a more integrated approach to online learning.
Keywords: Higher education, Online education, Hybrid learning, Graduate, Quantitative, Albania.

1. Introduction

The presence of online instruction in higher education institutions has increased over the past
decades not only as an appealing mode of instructional delivery, but also as a way that helps
to increase student enrollments in a competitive academic environment. Allen and Seamen
(2013) pointed out that “the number of students taking at least one online course increased by
over 570,000 to a new total of 6.7 million” (pp. 8). More than two-thirds of all higher
education institutions now have some form of online offerings, with the majority of them
providing programs that are fully delivered online. A far larger proportion of higher
education institutions have moved from offering only online courses to providing complete
online programs. (Allen & Seaman, 2013). Although there is no standard definition of online
learning, the term is used to denote a variety of teaching practices that may vary in terms of
learning outcomes, cost and student access. To distinguish between online and hybrid
learning, Allen and Seamen (2007, 2008, 2009) have proposed this typology: online learning
is defined as a course where 80% or more of the content is delivered online; hybrid learning
is defined as a course where 30% to 79% of content is delivered online; and web-facilitated
learning is defined as a course where 1% to 29% of content is delivered online. In other
research studies, distance learning is defined as: “education through Web-based remote
source” (Hollenbeck, Zinkhan, and French 2006).
A review of thirty studies found “little, if any, evidence to suggest that online or hybrid
learning, on average, is more or less effective than face-to-face learning.” (Bowen and Lack,
2012) “[M]ost of the studies have mixed results: on some of the measures, students in the
online or blended format did better, but on others they did worse, relative to students in the
face-to-face format – or else on some measures the online – or blended-format students did
significantly better or worse than the students in the face-to-face format, but on other
measures there was no significant difference between the two groups” (Lack, 2013, pp. 1011). For a range of students and learning outcomes, fully online instruction produces learning
that is on par with face-to-face instruction. Successful online learning largely depends on the
student’s level of commitment and self-discipline. The students most likely to benefit are
those who have the ability to be self-motivated, are able to work independently, and are
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computer literate (Russ, Mitchell and Durham, 2010). Additionally, graduate and married
students, who have other responsibilities, are found to be more satisfied with online learning
(Beqiri et al., 2010). On the other hand, students who are not well prepared to learn at the
postsecondary level or do not devote the necessary time to learning are less likely to benefit
from online learning and may in fact perform better in a face-to-face setting (Carey and
Trick, 2013).
Despite its success, online education is fraught with several hurdles such as, insufficient
opportunities for social interaction and team building skills, technical difficulties related to
service interruptions (e.g., accidental system logging-off, disruption of timed quizzes and
exams, pop-up windows not opening or closing properly), inadequate tracking of learner
behaviours and activities, including flawed recording of exam results and other technical and
communication challenges.
2. Online Learning: A Viable Option for Quantitative Courses

As noted earlier, online learning in higher education has continued to steadily increase
(Bocchi et al., 2004), and has provided a way for higher education institutions to expand
enrolments (Alstete and Beutell, 2004). It typically requires that students actively participate
in the educational process electronically through Web-based sources. Communication in
these types of courses can include both synchronous and asynchronous (Hollenbeck et al.,
2006).
One of the by-products of online courses is enhanced flexibility in the delivery of content as
well as in the learning process (Arbaugh, 2005). The increased interest of graduate students
and working professionals in business schools offering the option of online courses can be
attributed to improved flexibility that allows students to remain in the workplace and to be
productive. In short, the employee obtains the “desired skill set while keeping a needed
income producing job” (Hollenbeck et al., 2006, p. 41). Time management also appears to be
a concern for this group of working professionals as they attempt to balance their
commitments in terms of classes, work, and family (McEwen, 2001). Bocchi et al. (2004)
assert that working, full-time students “are the fastest growing segment of the student
population and they bring corporate tuition dollars with them” (p. 245).
Operations Research/Management Science (OR/MS) have faced considerable challenges,
including a decline in the number of quantitative analysis courses offered (e.g., Albritton et
al., 2003; Corner and Corner, 2003). Quantitative methods, in general, meet with pressure
from MBA programs, and faculty members who advocate for, or teach courses in this
discipline must introduce and implement different approaches not only to preserve their place
in the curriculum (Robinson et al., 2003), but also to survive academically (Fildes and
Ranyard, 1997).
As with many MBA courses, one of the current trends in business education involves
teaching quantitative analysis courses asynchronously over the Internet. Distance learning has
emerged as an alternative to the traditional classroom mode of delivery (Laurence, 2003)
even for the OR/MS courses (e.g., Brown and Kulikowich 2004; Grandzol, 2004). Although
online courses provide students with the flexibility to work and study, they also present new
challenges. The traditional method of course delivery is instructor-centred; distance learning
is more student-centred (Larson, 2002). Also, online learning can occasionally be a lonely
experience (Desanctis and Sheppard, 1999). For example, in the traditional classroom setting,
students may struggle to solve a difficult statistical problem. However, they have access to
immediate help from the instructor and/or from their peers. When this situation occurs in a
distance learning course, the student may feel isolated or abandoned, without immediate
access to help or expertise (Desanctis and Sheppard, 1999), and may even withdraw from the
course. Consequently, the design of online courses becomes even more critical as it may
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impact not only the quality of the course, but the student retention as well. In the following
section, we discuss insights and reactions pertaining to a graduate quantitative methods
course and compare students’ performance in an online vs. face-to-face setting,
demonstrating that it’s possible that students can perform as well online as in classroom when
the course is designed and delivered properly.
3. Quantitative & Statistical Analysis Course

Quantitative and Statistical Analysis (QSA) course is a two credit hour core course, designed
for the MBA Program and offered at a private university in the Northwest, United States.
Students enrolled in the Master of Accountancy program and non-matriculated students may
also take this course, although it is not required.
The course starts with a review of basic statistical concepts, such as descriptive statistics,
probability distributions (binomial and normal), sampling distribution, inferences (point
estimates and confidence intervals), and hypotheses testing. Additionally, the course is
designed to enhance students’ skills in using such statistical techniques as ANOVA, simple
linear regression, and multiple regression analysis. Furthermore, it exposes students to
methods used to explore data patterns and choose an appropriate forecasting technique.
Moreover, the course increases students’ awareness and ability to incorporate different
statistical methods into decision-making process, provide them with hands-on experience in
using statistical software (MegaStat) to assist in making effective decisions, and develop the
necessary skills to apply different statistical techniques to real world situations.
QSA is offered on campus during the fall and spring semester. However, in order to alleviate
student scheduling conflicts, to remove the need to commute to campus, to provide students
with the opportunity of a balanced workload spread throughout the academic year, and in
some cases, to complete the degree as planned, the course is offered online during summer.
Due to a special circumstance, the course was offered online during the regular semester
(fall). Regardless of the semester being offered and the mode of delivery being used, the
content of the course remains the same.
As an online course, QSA is offered using Blackboard Academic Suite™, an e-education
platform, as the main mode of delivery; yet, it is important to point out that Blackboard is
used extensively when the course is offered face-to-face, on campus, as well.
While one of the main reasons of offering the course online was to provide students (and the
instructor) with the flexibility and the opportunity to teach during summer, it was highly
critical to determine that there were not highly significant differences in the students’
performance when the course was offered online vs. face-to-face. To address this issue, the
researchers used the data derived from the students enrolled in the MBA QSA course. To
ensure consistency, the data pertaining to this course in two consecutive academic years
2013-2014 and 2014-2015: fall 2013, spring 2014, and spring 2015 (on campus); summer
2013; summer 2014 and fall 2014 (online) was included. To assess students’ performance,
the researchers used the measures that were similar in both modes of delivery, such as
assignments, quizzes, and the final examination. Other components, such as case studies, inclass discussions or online discussion forums, and the group vs. individual project, were not
included in the analysis.
4. Data Analysis and Results

Of the 58 students enrolled on campus, 34 (or 58.62%) were male and 24 (or 41.38%) were
female. Of the 45 students enrolled online, 27 (or 60.00%) were male and 18 were female (or
40.00%). The majority of the students worked full time.
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To assess students’ performance, the researchers performed several t-tests to investigate
whether or not there was a significant difference in the students’ performance when obtaining
the course in the classroom setting vs. online environment. As stated earlier, some of the
identical components used to assess students’ learning outcomes in both modes of delivery
consisted of: assignments, quizzes, and the final examination. Table 1 summarizes the
descriptive statistics (mean and standard deviation) for on campus and online students’
performance pertaining to different assessment measures along with the results revealed from
the hypotheses testing.
With regard to assignments, the results revealed that there was not a significant difference in
the mean assignments score for students taking the course on campus vs. online t(101) = .35,
p = .7266 (two-tailed); however, the score was higher for in-class students than for online
ones (d = .36). Furthermore, the results suggested that there was not a significant difference
in the mean quizzes score t(101) = 1.18, p = .2402 (two-tailed). Similarly to assignments,
students who acquired the course material in the classroom setting received higher scores
than those who received it online (d = 1.75); yet, the difference was larger than in the case of
assignments. Additionally, when considering the final examination results, the data indicated
that there was a significant difference in students’ performance with regards to this
assessment tool t(101) = 2.43, p = .0168 (two-tailed); classroom students tested better than
online students (d = 4.09).
Table 1:
Students’ Performance: Campus vs. Online Modes of Delivery

Assessment Measures
M
SD
t
Assignments
.35
Campus
96.29
6.05
Online
95.93
3.85
Quizzes
1.18
Campus
92.48
7.25
Online
90.73
8.41
Final Examination
2.43*
Campus
91.23
8.15
Online
87.14
8.84
__________________________________________________
________________
Note. Assignments, Quizzes, and the Final Examination were out of 100 points.
**p<.05
As demonstrated by the analysis, even though in-class students may perform better, as may
be expected, the identified differences in most of the assessment measures were not
statistically significant, except for the final examination. The latter can be justified by the fact
that in the case of on-campus final exam, most of the exercises require students to show work
for which students may receive partial credit. While this option is provided to online students
as well, many do not take full advantage of it. To conclude, we can point out that, overall,
students can perform very well in an online setting even when the course content could be
challenging, such as Quantitative and Statistical Analysis. The decisive factors that made the
course successful were the course design strategy (which effectively incorporates videos clips
demonstrating step-by-step each concept, the use of the software/MegaStat, practice exercises
along with solutions, etc.); instructor’s flexibility and availability; the prompt and continuous
feedback, as well as students’ perseverance and determination to succeed.
Here are a few comments the students offered regarding the online course highlighting the
factors that impacted students’ learning and satisfaction with the course.
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“The videos, notes, and examples were very helpful to my learning. The availability of the teacher
outside of class was great, which was very important to my learning.”
“The YouTube videos were a lifesaver!! XXX is an excellent instructor, and while I wish I could have
taken a course in person, she did a very good job of helping me to understand the concepts with the
media we had available. She also was very available via e-mail to answer questions and seemed to be
genuinely interested in making sure I understood the concepts and had success in the course. Even
though there are a lot of students in the class and she taught more than one online course this
summer, she somehow managed to make this an individualized experience and I very much
appreciated it!”
“This is my second class online with Professor XXX and even though she says the online method of
delivery isn't her favorite, she excels at it. She has gone out of her way to make sure all the material is
explained and uses YouTube to help us gain from her experience with the material. She is also flexible
for those of us with poor internet connections and busy jobs.”

5. Conclusions and Recommendations
As described earlier, courses can be offered online as successfully as in a face-to-face setting.
In fact, it seems that when it comes to adult education, due to busy life styles and
commitments, students tend to prefer taking courses online. While students highly value
interacting with faculty and classmates and networking with their peers, in online settings
they seem to prefer taking online courses mainly due to the flexibility and convenience that
this mode of delivery provides. Consequently, as educators, we need to ensure that the quality
and the rigor of the course remain uncompromised regardless of the medium.
Higher education is moving very fast towards distance learning, especially when it comes to
adult education. Online programs are even offered in refugee camps to ensure that refugees
are being provided with the opportunity to receive a degree. One of the authors is involved
with teaching for the Jesuit Commons Higher Education at the Margin - an initiative that
brings Jesuit higher education to individuals at the margins of society. Delivering online
courses is made possible through the partnership with various Jesuit universities, such as
Regis University, Gonzaga University, etc.
As researchers, we believe that distance learning can be a viable mode of delivery in higher
education in Albania, as well. Practical and simple recommendations that could be
implemented with little to no cost while teaching in online settings include: embrace and
show the same passion, commitment, and dedication you already express within in-class
environment by ensuring to be available to attend to students’ learning needs, provide prompt
feedback, hold regular virtual office hours, continuously look for ways to improve and
innovate (i.e. CADE, etc.), leverage technology (Web tools), and use social media to
maximize engagement and appeal to tech-savvy generations, their life styles and preferences,
always looking for best ways to keep the fire of interest glowing.
6. Challenges and Opportunities for the Albanian Higher Education
The purpose of adopting online learning is to achieve what we value most in higher
education: education that enables learners to develop intellectual capability, become valuable
contributors to society and prepare them to face the challenges of life by giving them the
tools to develop new ways of thinking and knowing. Online learning, when used for the right
purpose, on the right medium, and for the right learners can be conducive to achieving such
goals.
However, we recognize that in its journey to equip young generations with the skills that the
country’s future and prosperity need, Albanian higher education has to grapple with unique
barriers and challenges, which include muddled regulatory territories, discrepancies between
financial autonomy and financial management (Malaj et al., 2005), lack of technical
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infrastructure (although there are some initiatives that seek to establish online processes such,
as posting grades, registering for classes etc.), and entrenched corruption and bribery
practices that undermine progress. The country’s ongoing battle against corruption, which
extends over a period of more than two decades of prolonged political and economic
transition toward a system of free market and democracy, has not yet proved to be effective
within the Albanian education system, particularly at the level of secondary and postsecondary educational institutions.
On a final note, online and hybrid (mixed and in-class instruction) education have the
potential to provide a high-quality education. Students can effectively learn in online settings
as much as in face-to-face environments provided that learning mediums are matched with
instructionally robust learning strategies that clearly articulate goals and convey expectations,
are wisely anchored to prior knowledge, ensure the content is chunked properly from simple
to more complex information, avoiding cognitive overloads and offering examples and
illustrations with ample opportunities to practice. Global higher education trends and rapid
technological innovations indicate that online education is critical to the long term strategy
and prosperity of the academic institutions. As brick-and-mortar higher education institutions
globally adjust to become just as much virtual learning institutions in order to reach and serve
well all aspiring learners, it is imperative to embrace online and blended education platforms.
Evidenced-based research and common avant-garde practices indicate that blended course
delivery mode (with some face-to-face component) versus 100% online delivery works best
to maximize learning. We recommend that such a mode (blended) be used as a starting point
in the higher education in Albania and graduate students should be the first targeted audience
given that online education has proven to benefit most adult learners.
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Abstract
The purpose of this paper is to advance discussion of absorptive capacity concept as a facilitator for knowledge
management system performance using and implementing the information sharing. In this paper firstly we
review overall information about absorptive capacity in manufacturing plants, mainly in emerging countries.
Information systems field analysis and its effect in absorption capacity is analyzed, mostly for companies that
have offices in European Union countries and also in emerging countries. We argue that knowledge
management system is main facilitator for information dissemination and facilitator within some other methods
that information system deals as information sharing and organizational structure issues as well. In other hand
analysis of cultural difference factor for absorption capacity will be considered in the relationship of managers
and interaction within the system.
Keywords: knowledge management system, information sharing, absorptive capacity, organizational structure,
information quality.

Introduction
Knowledge Management System (KMS) is a set in a class of information systems that are
being applied in the sphere of managing organizational issues regarding knowledge as we
give optional name as initiatives. In the process of defining the valuable consideration of
KMS in manufacturing plants we have much diversity that affect the innovation in the field
of information systems also information technologies at all.
KMSs are must in initiation of knowledge and information sharing within an organization
that have separate offices, managing structures and a process workflow that maintain
efficiency in organizational structure in whole. Many KMSs in literature and applied ones are
oriented in sufficiency usage for the factors mentioned bellow in this article, as theoretical
perspective manner, social theory and about planning behaviour [1].
In this paper we will consider the researches done by scholars, as a facilitator for our solution
and a system that has subsequent benefits for manufacturing plants for emerging countries
outside EU. Absorbing capacity as a concept that contains issues that affect the side by side
appliance of KMS in manufacturing plants. Capability of managers’ considered to working
location is our main responsibility beside this subject. Emerging countries as time is passed
are most suitable places to work in manufacturing opportunity for European countries so their
absorbing capacity is main factor for organizational manner and development of information
quality standards [2].
Knowledge transfer among the organization is our key option where we are concentrated and
we have raised questions about the need of knowledge management within the absorbing
capacity techniques and effect of cultural environment. We consider KMSs as facilitators for
information dissemination, a way that represent the ground basics for every organization that
have inflexible structure, so by appliance of information systems we might have needed
efficiency to have successful information sharing process in emerging countries.
2. Absorbing Capacity in literature
Absorptive capacity is unique for the manufacturing process; in our hand we deal with
countries where the information system and cultural difference meets their point of interest.
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Economic factors and financial feedbacks made the emerging countries a suitable place for
running manufacturing plants.
By applying some of knowledge management system procedures we observed that there is
more important topic in the manner of absorbing capacity between the relations of
organization as whole picture. Development of absorbing capacity is a concept where
emerging countries takes advantage. If we think critically of a successful flow the rapid
development should be considered also in the maintaining of absorbing capacity. Information
technology gives many scores and popular examples in literature but also in applied methods,
therefore the concept of reification is seen. Some of research in the managerial field is
introduced as economic construct such as labour change[3].
Opportunities for future research and studies in the topic of absorbing capacity are
highlighted in every part of schemas that are being represented in different companies. To
understand the effects of reunification we should consider the real world or most probably the
developed countries as model to represent a successful workflow inside manufacturing plants.
For a company to have ability to acquire knowledge from different environments, in our
situation a different country with different economical and financial properties is the main
idea for technical capability with the help of information system concept.
Theoretical development of absorbing capacity in emerging countries is a competition for
many other developed countries to measure and test the relation between manager and
knowledge management system. Innovation is a prospect as a competition towards the
evolution of manufacturing plants by the needs of information technology appliances, facts
that in some cases it affects organization field.
3. Knowledge Management Systems for information dissemination and creation
Business activities in organizations are potential factors that may outcome to have a network
bind where information is created, shared and organized. As we know knowledge in
manufacturing plants is the information for a specific purpose task and in other hand cultural
approach for competences as powerful resource.
Practice of knowledge management system in itself is wide and covers some other topics like
business process, business intelligence, management, methodologies and business
frameworks. In our paper we state the golden rules in the cascade of information systems
among the key responsibilities of managers, system integration and goals. Information
systems serves many new trends in knowledge management systems, innovations are
facilitators for better sharing environment of information across an organization. Emerging
countries are more interested in collaborating in this philosophy of information sharing and
dissemination [4].
Companies that have applied the knowledge management systems mainly are related to
culture actions, beliefs of managers and the role of knowledge. In other hand creation and use
of knowledge represents another golden rule for making a better organizational structure
within a company for a better workflow. Emerging countries have commercial benefits by the
use of effective knowledge management system, related to this we can maintain analysis and
feedback of managers to state the rule of needed for information in the organization. Other
researches have a wide scope in two ways: First one is intra-organization system and second
is intra-organization but with cultural difference [5]. Normally dissemination of the
information represents strategic concepts for a company that expects an effective usage and
alternately separating different potentials for success.
The effort of knowledge management system in emerging countries for the success is laid
also the copyrights, financial aspects and organization secrets that primarily give advantages
to sustain innovation and changes in positive way. There is always a race in case of
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information sharing in manufacturing division because the developing a strategy is only and
only way for critical success factor for emerging countries [6].
Another approach is that emerging countries are in need of strong technological need for
knowledge management systems structure, where the information creation and sharing
require a perspective that promotes acceleration in creating of knowledge. Capability theory
of emerging countries is important for managers who have some concentrations. Primarily in
terms of information systems customer information, market information and product
information is important, whether global information technology trends meet requirements of
managers the technology capability is desired to be on top[7].
Practical guidelines and building the needed implementation cycle of knowledge
management system is an era that facilitates organizational change and has importance in
knowledge sharing. Cultural and managerial issues implement during the lifecycle of
knowledge management, also the business value and synchronization of manufacturing plant
within the needs of countries is what makes the success pathway.
In the terms of absorbing capacity as a factor for outcomes for better cycle, relationship of
manager- system factor is totally cantered new definition. A company should have a capacity
for successful information sharing, in these constrains we think that each dimension requires
different processes within the organization. Manufacturing process in a specific company
should have a strategy that is being focused to the prior knowledge and its efforts of
challenge to business values [8].
In our prospective information system is eligible to deal with needed operations to maintain
perfect work-flow of knowledge, a measured core value for better working organization and
also needed changes for the fact of cultural difference. Emerging countries ought to be in the
key advantage in the terms of absorbing capacity for the following units in the information
dissemination. In the philosophy of information sharing, manufacturing plants are not as
other organizations where the process is being dictated and the knowledge is in the second
hand. In our situation the knowledge has the role of initiator and the important role in
knowledge and data field of view.
A successful manufacturing plant regarding to absorbing concept for management and
information sharing can only be dictated by technological infrastructure within the cultural
aspect [9].
4. Emerging Countries absorbing capacities
Emerging countries are in challenge for absorbing concept in the influence of managerial
structure also in the organization model in manufacturing plants. Managers play the most
important role in maintenance and application of knowledge management system, similar to
these is also the information dissemination and sharing. In this field the cultural differences
of managers make sense tobe studied deeply. For this relation between the human factor and
cultural aspect is a question itself. Managers have the main responsibility in every step of
development of absorbing capacity for the emerging countries.
Data is important but also the behavior of cultural difference is observed in the part of
management status inside the company. Many different types of positive outcomes to a
company are made by the process of data and having competitive advantage. Higher level of
absorbing capacity is more likely for a company that will have managers proactive in
exploiting strategy and positive outcomes.
Future vitality of absorbing capacity concept for emerging countries requires identifying and
addressing the causes of differences between the cultural impact and manager to manager
communication [10]. For this reason questions raised are as follows: Does cultural difference
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make sense in information system development for absorbing capacity? And is there an
impact of manager location and culture identification for absorbing capacity within a
manufacturing plant? Lately those concepts might have different outcome for a specific
organization in any emerging country. It should be noted that these facts and extensions of
absorbing capacity will be transmitted directly or independently from head offices in
developed countries. In other hand a solution to this would be the negotiation between
managers from developed to emerging countries, resulting this success to knowledge
management will be established in emerging countries.
5. Conclusions
Although there are many examples in literature for absorbing capacity in the field of
manufacturing process, we have found strong evidences related to emerging countries. In the
research methods point of view, information systems are main initiators to knowledge
management system by adopting the needed technology and infrastructure to maintain
successful information sharing process and organizational structure to a company.
More specifically we observed the cultural influence for absorbing capacity in manufacturing
plants in emerging countries, also the relation of human factor with information technology
field. Thus, many studies show that absorbing capacity theory will be a growing need of
knowledge management systems that will be applied in emerging countries most specifically
in manufacturing plants.
Initiation of this growth in the standards of developed countries most probably in information
systems solutions will target new markets and economical perspectives to emerging countries .
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Abstract
The purpose of the article is to explain what is the Business Continuity Planning and to point out the main steps
that such plan should cover in order to insure that the critical processes of the business will be up and running
in case any disaster will effect the organization. Disaster might occur anytime, so each business must be
prepared in advance in order to face such events. Depending on the size and nature of the business, we design a
plan to minimize the disruption of disaster and keep our business remain competitive. Due to the progression of
Information Technology (IT), business nowadays depends seriously on IT. With the development of e-business,
many businesses can't even survive without operating 24 hours per day and 7 days a week. As the result of the
increased dependency by the business over recent years on computerized information systems, a single
downtime might means disaster to their business. With increase of different type of incidents such as Internet
threats and malicious software beside natural disaster and criminals, the business world has become more
vulnerable than before. Disaster did happen and it will happen. So we have to take care and prepare our
business before such disaster will affect our organization environment in order to be able to mitigate them.
Keywords: Business, Continuity, Teams, Incident, Emergency

Introduction
Business Continuity refers to the activities required to keep your organization running during
a period of interruption of normal operation. Whereas, Disaster Recovery is the process of
rebuilding your operation or infrastructure after the disaster has passed. According to
Business Continuity Institute’s Glossary “Business continuity plan is a collection of
procedures and information which is developed, compiled and maintained in readiness for
use in the event of an emergency or disaster.”
Why we need Business Continuity Plan?
Disaster might occur anytime, so each business must be prepared in advance in order to face
such events. Depending on the size and nature of the business, we design a plan to minimize
the disruption of disaster and keep our business remain competitive.
Due to the progression of Information Technology (IT), business nowadays depends seriously
on IT. With the development of e-business, many businesses can't even survive without
operating 24 hours per day and 7 days a week. As the result of the increased dependency by
the business over recent years on computerized information systems, a single downtime
might means disaster to their business. In order to achieve a business continuity plan where
all critical systems and processes are part of the plan, the traditional Disaster Recovery Plan
(DRP), which focuses on restoring the centralized data center might not be sufficient.
Business Continuity Plan is becoming a MUST for the below reasons:
High dependency by the business on computerized systems
Increased dependence by the business over recent years on computerized information
systems.
Increased likelihood of inadequate IT and information security safeguards.
Increased recognition of the impact that a serious incident could have on the business.
Need to establish a formal process to be followed when a disaster occurs.
Need to develop effective backup and recovery strategies to mitigate the impact of disruptive
events.
An intention to lower costs or losses arising from serious incidents.
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Avoidance of business failure from disruptive incidents. A well-organized business
continuity plan at a minimum should accomplish the following:
A formal risk assessment should be undertaken in order to determine the requirements for the
Business Continuity Plan.
The Business Continuity Plan should cover all essential and critical business activities.
The Business Continuity Plan should be periodically tested in a simulated environment to
ensure that it can be implemented in emergency situations and that the management and
staff understands how it is to be executed.
All staff must be made aware of the Business Continuity Plan and their own respective roles.
The Business Continuity Plan is to be kept up to date to take into account changing
circumstances.
When we need Business Continuity Plan?
We need Business Continuity Plan when there is a disruption to our business such as disaster.
The Business Continuity Plan should cover the occurrence of following events:
a) Equipment failure (such as disk crash).
b) Disruption of power supply or telecommunication.
c) Application failure or corruption of database.
d) Human error, sabotage or strike.
e) Malicious Software (Viruses, Worms, Trojan horses) attack.
f) Hacking or other Internet attacks.
g) Social unrest or terrorist attacks.
h) Fire
i) Natural disasters (Flood, Earthquake, Hurricanes)
Who should participate in Business Continuity Planning?
With the shift of IT structure from centralized processing to distributed computing and client/
server technology, the company’s data are now located across the enterprise. Therefore it is
no longer sufficient to rely on IT department alone in Business Continuity Planning, all
executives, managers and employee must participate. Normally Business Continuity
Coordinator or Disaster Recovery Coordinator will be responsible for maintaining Business
Continuity Plan. However his or her job is not updating the plan himself or herself alone. His
or Her job is to carry out review periodically by distributing relevant parts of the plan to the
owner of the documents and ensure that the documents are updated. This section defines the
roles and responsibilities of the Business Continuity Teams involved in the business
continuity plan. The responsibilities described include those associated with before, during
and after a disaster. The Business Continuity Teams are organized into separate functional
teams. Each team is designed with specific areas of responsibilities.
The following functions must be part of the Crisis Management System
 a decision-making function;
 a operational-management function;
 a communication function;
 a business-continuity function.
The decision-making and operational-management functions rely on two crisis units (the
“Crisis Management Team” and “Crisis Operational Team”) whose task is to implement
resources in order to resolve the crisis and bring activity back to normal.
The Crisis Management Team handles the Decision-Making functions and the Crisis
Operational Team handles the Operational-Management functions.
A crisis team consists of permanent and non-permanent/occasional members:
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Permanent members (including at least a crisis manager, a crisis secretary, a head of
communication, the BCP head, HR, Heads of technical units, the head of Risk
Management and permanent controls and the heads of operational activities) must be
present as soon as the crisis unit becomes operational;
Non-permanent and/or occasional members consist of experts (health, legal,
communication, etc.) called upon by the crisis unit depending on the type of the crisis
and how it is developing.

Crisis Management Team functions
The decision-making functions that are handled from Crisis Management Team must at least:
 Validate the decision to move to a crisis footing.
 Ensure the implementation of initial measures.
 Decide which direction the entity will take during the crisis.
 Draw up and validate the plan of action intended for operational staff.
 Validate the triggering of BCPs.
 Co-ordinate and arrange external and internal communication.
 Contact specific business lines where necessary.
 Establish a link with the operational function.
 Validate the end of the crisis.
 Announce the return to normal.
Crisis Operation Team Functions
The operation-management functions that are handled from Crisis operation Team must at
least:
 Carry out diagnostic and impact analysis work and refer to experts if necessary.
 define the crisis.
 Put forward the operational action plan to be validated by the decision-making
function.
 Execute the operational action plan validated by the decision-making function.
 Adjust and pass on the decision-making function's directives to business lines.
 Co-ordinate the crisis actions contained in the detailed action plan.
 monitor operational plans.
 Carry out reporting to the decision-making function: centralization, consolidation and
formatting of business-line information.
 Draw up return-to-normal scenarios.
 Organise the return to normal.
 Ensure that events dealt with and decisions taken during the crisis are traceable by
using a crisis journal.
Communications Team Functions
The Communications Team is responsible for the creation of:
• A communication system: This system is necessary, and requires appropriate and consistent
communication. Each Entity, Resource Community and Business Line is advised to prepare
and co-ordinate its communication plan. The crisis communication plan must specify, with
respect to a predefined audience, the issuers, the message validation process and the practical
communication arrangements, based on the relevant principles and procedures. The crisis
communication plan must cover and co-ordinate internal and external communication:
 Internal: aimed at employees, staff representative bodies
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External: aimed at the media, customers (markets), supervisory authorities, public
authorities etc.
• A crisis correspondent function: This function is defined as the point of contact with other
entities, particularly in the following cases:
• If an alert is received before a crisis has started,
• If there is an identified crisis that requires co-ordination between the entities
involved,
Business Continuity Team Functions
During the crisis, and until it is resolved, activities must be maintained. The Business
Continuity Team must ensure the smooth activation, and deactivation, of the Business
Continuity Plan should this be deemed necessary. Although they do not have direct
involvement in resolving the crisis, they play a co-ordination and information role as part of
the decision-making and/or management functions. Entity Business Line BCP coordinators
will help to achieve the above objective.
Where to carry out Business Continuity Plan during disaster?
There are different type of disaster recovery sites.Below are listed the most typical disaster
recovery site together with their main specifications:
Cold Site Consist on an empty located off site with necessary infrastructure ready for
installation in the event of a disaster. The negative aspect of such site is that requires
considerable amount of time in order to be operational. From the financial point of view is
cheaper than Hot and Mirror site
Mutual Backup Two organizations with similar system configuration agreeing to serve as a
backup site to each other. The negative aspect of such site is that in case of incident like earth
quake or floods that could affect both the organizations in the same time, the above solution
is not appropriate. Also this solution lacks from the information security point of view.
Hot Site A site with hardware, software and network installed and compatible to production
site.
Mirrored Site A site equips with a system identical to the production system with mirroring
facility. Data is mirrored to backup system immediately. Recovery is transparent to users.
Mirror site is the best solution in case of crisis. From the financial point of view is much
more expensive than the other solutions mention above
Conclusion
With increase of different type of incidents such as Internet threats and malicious software
beside natural disaster and criminals, the business world has become more vulnerable than
before. Disaster did happen and it will happen. So we have to take care and prepare our
business before such disaster will effect our organization environment in order to be able to
mitigate them.
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Abstract
Previously we have made a study on how ICT development and broadband impact e-government usage. It is not
only about the increasing of the usage of e-services but in the same time, it intent to reduce the corruption level
that derives from offering services in manual way. There are used different models in the world which are based
on the digital development of countries, on the profile of population and their culture. In this article, we will
evaluate some models for offering public services and propose the best solution for Albania. Based on 20
government institutions and ministries and the actual situation for offering public services through different
channels we will design our citizen-centric model who will best serve to citizens and businesses with less
possibility for corruption and with better quality.
Keywords: Citizen-centric, e-Government, e-Government services, Service usability, Developing countries,
Albania

Introduction
E-government is now a crucial theme in all countries and information society at all levels:
local, national, regional. It is as a result of the need for transformation of public-sector
through use of information and communication technology (ICT) to promote greater
accountability of the Government, increase efficiency and cost-effectiveness and fight the
corruption increasing the citizens participation in surveys and debates.
The governments all over the worlds are offering their services through different models,
based on development of the country, digitalization, profile of population etc. The increase of
usage of ICT tools is a promising beginning for the government to implement e-services and
foster the citizens and businesses to use them effectively in their everyday operation. This
process has to go in parallel with improvement of service delivery with the traditional way
(service delivery at government offices). A lot of reforms are undergoing to improve those
services, separating front and back offices and improving the communication between
government institutions. This process needs a full reform (legal, administrative and digital)
and this is the normal way that is performed in different countries. In parallel, development of
e-Government has enabled governments to deliver services in an easy way. The most used eservices are those of civil registers, business registration and business services, land and
proprietary registrations, health services and social affairs etc. E-government covers a wide
and full range of government activities that are internal processes, policy implementation
processes and they assure that e-services of government be accessed equally by citizens
through all channels. That means a developed ICT will help government to offer its services
with easy and in a quick and modern way.
The electronic interactions are still in a very low level but it seems to have a great potential
for transformation because of the new trends. There are requests from citizens to have
facilities for receiving quick and qualitative government services. So, proper government
structures are evaluating all possible ways that will improve its services.
Actually, in Albania, e-Government is in its first steps. There is a very low usage of them and
most usable are e-bussiness services, because of Doing Business project. Also, another
indicator of this low usage is the limited access to e-Government services because of no
internet access. In Albania, penetration rate in internet through fix lines is around 7.3% in
2014 compared 6.5% in 2013.(source report of AKEP 2014). But the penetration is very low
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in small cities comparing Tirana and other big cities in Albania. Meantime, from the same
report, mobile broadband access is much higher than all over the country. It represents 59%
increase from 2013 to 2014. The usage of e-services is related with penetration of internet
and percentage of ICT tools usage from citizens. As a result, citizens need to visit
government offices to ask for a service. Some information are placed on webpages of
government institutions and ministries or published on newspaper and other media
environment. Previously, we have examined the problems that citizens face in accessing and
using government and e-Government services and the efforts that government needs to made
for increasing e-Government usage. Meanwhile, in this article, we will analyze different
models of e-Government and their pro’s and con’s and finally proposing an Albanian model.
2. Different models on e-Government system
Administrative burdens are considerable costs to businesses and citizens when they need
information and services resulting from government imposed legislation and regulation. So,
to reduce these administrative burdens it is needed to integrate e-Government tools and
increase the smart use of the information that citizens and businesses have to provide to
public authorities and making electronic procedures the dominant channel for delivering eGovernment services.[6] “Once only” principle is a request of all government in order to
reduce administrative burdens and make easier the life of citizens. This is a possible solution
be to implemented but that require a lot of actions to fulfill the final result.
This will ensure that citizens and businesses supply certain standard information only once,
because public administration offices, through systems integration, take action to internally
share this data. Although it is said in few words, it requires a lot of actions and reform in
order that in some countries it has taken 10 years of efforts on policy, legal and technological
issues as well as a establishment of databases and their protection, established also strict rules
and legislation on personal data security and re-use of information.
The fight against corruption constitutes one of the five political criteria for Albania’s EU
membership. It is also a stated objective of the Government of Albania (GoA). The
Government has identified six national strategic priorities, one of which is Innovative Good
Governance. The fight against corruption is contextualized in the efforts to modernize public
services delivery through institutionalizing innovations towards good governance.
At the center of this national priority lies “the citizen-centric service delivery” which is the
catch-all phrase and approach of the Government to fundamentally change the way public
services are provided in Albania by fostering a customer-care culture, enhancing access,
strengthening citizen feedback, increasing efficiency and accountability in the Albanian
public administration, and institutionalizing the impetus for ongoing improvement. Albanian
officials have learned from several public service reforms, such as Georgia, Azerbaijan, and
Estonia, and is looking to adapt the best practices for modernizing the public service delivery
systems in Albania.
2.1 e-Estonia Model
Estonia a small country with a small population decided to move forward in the way of
success through innovative actions. So, the internet usage has to move the country toward an
open and e-society. The project began in 1996, firstly in educational level, access to internet
and PCs’, involving all citizens, businesses and government. Then, rules on personal data
protection were established; in 1999 creation of department for data protection ; several laws
(acts) on digital signatures, on population registry , on e-election, etc. And after this legal
reform, has begun the work on introduction x-Roads, a system for connecting all systems and
services. Gradually Estonia is moving towards e-Estonia applying some principles as [7]:
Decentralization. No central database. Every stakeholder, whoever it is, gets to choose its
own system in its own time. Interconnectivity. All elements in the system and all systems
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have to be able to work together smoothly. Open platform. Any institution can use the
public key infrastructure. Open-ended process. A continuous project, meaning continuous
changes towards improvements.
The two key ingredients in the infrastructure are the X-Road and e-ID. The X-Road is a
critical tool that connects all the decentralized components of the system together. It’s the
environment that allows the nation’s various databases and registers, both in the public and
private sector, to link up and operate in harmony no matter what platform they use. eID is the
nationally standardized system for verifying a person’s identity in an online environment. It
opens the door to all secure e-services while maintaining the highest level of security and
trust. Other systems have since been linked, thanks to these. But the Estonian government
didn’t create programming resources – it acted as a smart purchaser. The licenses belong to
the taxpayer, but the solutions were created by private companies. That way costs were
reduced, while flexibility was maintained. That’s mean, a usage of face-to-face services
lower to minimum and only for support issues, and everything going digital.

Figure1: X-Road Infrastructure

2.2 Georgian Model [8]
The situation in Georgia was totally different. The country was collapsed from corruption and
bribes in every aspect of life. To have received a service from a government institution, it was
needed to corrupt an official, offering him additional payments, paying bribes etc. To change
this situation an overall reform for fighting this terrible corruption was implemented.
Information technology played a critical role. A team of 10 programmers designed a public
registry system to transparently track the flow of documents. The system is used by regional
offices and can be accessed by its 500 authorized users and, to some extent, the public. It is
searchable by name, address, cadastral code, registration number, and other fields.
Digitizing old Soviet archival records and cadastre information from every property registry
office has been a monumental task. The database includes satellite images, digital maps, and
cadastral information and is linked to other government agencies, including the Ministry of
Finance and the Civil Registry. When an NAPR registrar enters a citizen’s or business’s
identification number, name and address information is automatically filled in from the civil
registry and business registry databases. In 2010, the business registry became part of the
NAPR. At the civil registry, major technological changes were introduced over time. Before
reform, about 10 computers served the entire civil registry, and identification cards were
typed using a typewriter. After the reform, all offices are connected with each other offering a
quick and transparent information. The government services and especially those related with
ID-card and passports are given from civil servant. In order to change the mentality that all
those reforms will reduce, minimize and go toward zero the level of corruption, where build
and continue to add others, public service malls. This one-stop shop concept allows citizens
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to access services from various agencies under a single roof. Citizens can register property or
businesses; obtain identifications, passports, and birth and death certificates; and get notary
services at a public service hall. Self-service areas are available for a number of simple
transactions; customers are directed either to quick service areas for simple questions or to
operator desks for tasks that will take more than five minutes.
Reforming the public and civil registries involved creating a new service oriented mindset.
The government forced the agencies to become self-sufficient. Reforms eliminated many
functions with the potential for conflict of interest. Agencies were no longer permitted to
monitor land use; other services, such as land surveying, were privatized. The processes of
agencies were simplified, streamlined, and in some cases eliminated. Transparent technology
and the separation of front and back-office functions removed back-office influence over
registrations, making bribes unnecessary. Higher salaries, better incentives, and the use of
mystery shoppers have made taking bribes less appealing. Citizens gained power through
simplified procedures, access to clear guidelines on timelines and fees, and a hotline for
reporting abuse. All these features have strengthened the links of accountability among the
government, the registry agencies, and citizens

Figure 2: Schematic view of public and civil registries

2.3 Azerbajian Model
The third model, analyzing the way that public services are reformed and offered in different
countries, is Azerbaijan model, a model between two above mentioned models. Azerbaijan’s
economic has some special characteristics. Oil and gas reserves have helped the country to
achieve high rates of GDP growth in recent years and have helped to create successful
diversification of the private sector. But the other side, public services have not followed up
this private sector development. If the country is to maintain its prosperity when the oil runs
out, it must build a competitive industrial base and a fully developed services sector outside
the oil and gas industry. It was so important to build capacities and improve performance in
the justice system and public sector. Azerbaijan has to be confronted with new challenges as
the rest of neighbor countries. Firstly, the country is aiming to move closer to European
structures, in part by aligning with EU norms and standards. Secondly, local and regional
infrastructures must be modernized in order to improve living conditions. The primary goal
was to reduce poverty by creating sustainable and broad-impact employment and income
opportunities. Azerbaijan has recently adopted a similar model for public services as UK,
Canada and Georgia, which is having a big impact on the way how citizens access services. It
was the same one-stop shop model, where citizens are able to receive a range of public
services in a dedicated centre using modern technology. Part of this is the Azerbaijan service
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and assessment network (Asan) – a network of centers where government services will be
delivered in a unified and co-ordinated manner by highly skilled and motivated public
servants. All of the services in the centre are processed online. The six core principles of the
Asan model are: being customer-centric, connecting up government, building capacity,
delivering on its promise to the public, innovation and fighting against corruption.[9]
3. Public services model in Albania
Considering these three model, we see that Albania case is smth in between all of them. But
we need to make a deep analyzes in order to decide in which direction need to go. Albania is
a country where around ½ of population live in capital of Tirana and the rest is distributed in
other cities and villages around them. A small population lived in mountain and other zones
with difficulties to reach the localities and offices. Meantime, as we mentioned above, the
mobile penetration and internet broadband shows a tendency for increasing the possibility for
mobile application. NAIS, National Agency of Information Society, has done a lot of work
and actually it offer around 30 e-services and it is working to interconnect different system in
its government gateway platform. A team of experts is created in order to evaluate the
situation. Around 100 institutions were inspected and were identified around 1300 services
offered for citizens, businesses and other institution. Further deep analyses on the services are
performed and it is investigated the perception over corruption connected with them. Based
on those surveys, there were chosen 30 institution and ministries whose services were most
requested from citizens. There were analysed all processes that were needed for a specific
service and how much efforts, money and time was needed to receive them.

F
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e
3: Schematic view of situation

Most of e-Government services are offered via the Internet on government websites and
usually through a government portal. Web design factors may significantly influence
usability of the e-services. Based on the different literatures, web-based services are affected
from different characteristics. So, we can distinguish: content, navigation, screen,
interactivity and media. From the other side, we see that the usage of some e-services
depends on the profile of population. So, in Albania it is seen that young people are keen to
use new tools and facilities, meantime the oldest population, continue to be traditional. They
want to have face to face communication with clerks. Also, accessibility to internet and pc
usage is key factors for increasing the usage of eservices among population. Accessibility is
the possibility to access a website (or government portals, in our case). It is not related with
the design of a website accessible from different browser, but also it is related with creation
of possibility to access website through fix or mobile broadband. It is referred as the
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possibility to access the portals. [3] “The challenge for e-government development in
developing countries is the lack or low level of telecommunication infrastructure”. On the
other side, a reengineering of processes is needed, based on the principle “once only”. This
function will be followed with a deep institutional reform and legal reform that is connected
with service delivery. All changes results from those actions will be implemented on both
channels : online (e-service) and face-to-face (on one-stop-shop). Also these reforms, as well
as interconnection of all IT systems on GG, will create the possibility for separation of front
and back office, with the intention of reducing the corruption level and perception as well.
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used to all its functionalities. As at [4], delivery of services using ICTs is more cost effective
and efficient. [4] put forward that usability is most important as more and more information,
products, and services become available through electronic tools. Many models of usability
evaluations proposed by different studies involve the employment of usability dimensions to
focus on user perceptions, their interactions with the system, and most important is to monitor
and keep track on their satisfaction. This is the best way that leads to service improvements in
all direction: accessibility, flexibility, better functionalities etc. Findings indicated that only
efficiency and consistency of user interfaces are highly significant usability dimensions for eGovernment services. According to [5], the other methods sometimes offer more benefits to
certain users who have no access to the Internet and those with impairments. In this study, the
accessibility requirements included alternative service delivery channels, navigation, and
indiscriminate access.
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Abstract
Exchange rate plays an important role in the economy of a country. This indicator behavior is related to
monetary and non-monetary indexes. It is of a very importance to study its interrelationship with other
economic parameters. How this indicator affects economy development and GDP, depend first from the market
and cannot be controlled easily. We can observe the exchange rate trend of our country and calculate the
correlation between RER and other indexes. One of the most sensitive development indicators is openness.
Before go in conclusions, we have to perform analysis for this parameter. If we want to observe the relationship
of exchange rate with openness we can use a regression model. This will help us to create an idea of the effect
one parameters has to another. Statistics role is to provide us with real data elaboration and results in order to
generate findings, like it is in the below linear regression model of the correlation between exchange rate and
trade openness.
Key word: regression, openness, exchange rate, correlations, hypothesis

1. Introduction
Many studies have been done to observe and clarify economic expectations or trend indexes.
Countries like Albania aspire to join European Union. Once a country applies for entering to
a union, which can be a monetary zone as Euro, must be submitted to many rules and criteria.
One of the most usually question raised is if Albania is ready to join the European monetary
zone. First of all pre-analysis and careful observations need to be done to create clear ideas
of the country conditions and possibilities.
Monetary indexes are more related to the so called currency policies. Exchange rate is one of
the most monetary parameter which affects other parameters contributing in the economy of a
country. Developing economies find often difficulty to take the due measures and frame the
public strategies to maintain the proper levels of the macroeconomic indicators. The situation
cannot be hold easily under control when speaking to floating rate regimes where exchange
equilibrium is defined freely by the market. For this is necessary to study index behaviors and
analyze how the correlation between parameters is. Econometrics and statistics help to
perform a complete concrete analysis of the exchange rate effects. Everything depends on the
country type and rate regime, but also on the data spread in time and what we want to
observe.
Empirical model relieve equations or functions to achieve main findings for our researches.
We can use an empirical model and turn it into a statistical model. Regardless government or
central bank policies to monitor and control exchange rate and other economic indicators,
statistical results show how the situation and the reality are. Statistics by using data
elaboration software from many statistical models provide us with statements and group
information helpful to compare theory with the practice before making economic conclusions
and decisions. A study of the Albanian exchange rate and its linkage with monetary and nonmonetary indicators can pre-define if the country fulfills stability currency conditions and
how the parameters correlate with each other and give effects, because to enter in a union
many criteria need to be met. An interesting linkage is that of openness and RER, as both big
players in the economy.
2. Empirical model
The chosen model contains nominal rate bases where the monthly average is calculated,
extracting the yearly values, the same as it is done with the price index. This type of
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calculation is linked to the valuation and measurement of standard deviations in a normal
distribution, which is in accordance with the multiple regression models. The used model is
an elaboration of the Gosch.el data concept, that of the chain matrixes which mention the two
poles of exchange rate regimes, the so called “hollowing out” hypothesis [1]. The
transformed model has a close linkage with the one used by Kamin [3]. It is adapted to be
useful in order to measure the correlation between exchange rate and the other economic
parameters. The model studied by Kamin is based on the logarithm scale of economic
equations and their transformation to an adequate regression. The model is simplified because
the focus of our study is Albania, and it is for this reason that is observed the composition of
each element in the final Kamin regression, estimating the shortness of it as a derivate for a
small developing economy like our country. We have to emphasize the restrictions and
missing information data, and of course the case of only one country with only one exchange
regime chosen, with a floating regime, where the multiple regressions is calculated with the
ordinary least squares method, due to the conditions of not many data provided [2][6].
By revising the literature and adapting the model in order to be useful for our country, our
model studies the exchange rate of Euro versus Lek and its relationship with openness and
output gap. The initial basic equation is of that of the product prices in our currency and
European currency in a floating regime.
E P [4]
After some transformation of the variables as output gap equation, real exchange rate
equation, ecct, we provide a logarithmic function which in essence is a linear regression
equation with few variables (linear multiple regression). We have to study the relationship of
the prices or exchange rates volatility with openness.
RER is calculated as a de-indexing of nominal exchange rates with the price index of Lek and
Euro respectively: [5]

To make a more valuable empiric model and to give it the proper statistical significance, it is
included a Dummy variable to increase the accuracy scale and also to eliminate any
undesirable effect outside trend. Dummy is putted for oscillations over 5% of the real
exchange rate. We will score at 1 all the changes over the threshold and will score 0 values
the normal changes. It is observed that during 2009-2010 RER has a change over 5 %, as
consequence dummy is scored 1, meanwhile for the other years it has the value 0. After the
adjustment the ordinary least squares method will be used to measure this regression and
arrive in some conclusions. Everything is initialized from a logarithmic base model
transformed in a linear multiple regression. So by doing this, we can still make mathematical
transformation of this economic parameters by switching the sides of the variables. This does
not change in essence the equality of the regression and we can extract the exchange rate as
the dependent variable (even though the nominal exchange rate has a huge impact in inflation
or economic transactions and its importance is really big). In fact the economic equilibrium
achieved is the real one. Below is presented the equation where we are based to observe the
correlation of the exchange rate with openness:

As we mention above, we can substitute the independent variables according to our aim and
choose which are important for our study. So we have let the output gap and the dummy, but
we have included the openness and removed the other variables not necessary for us. Thus we
avoid getting unfocused from the specific effectiveness of openness versus real exchange rate
[3] [4] [5] [7].
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3. Economic Openness
Economic openness is an important factor of the affectivity that inflation causes in exchange
rate. The exchange rate regime in Albania is flexible and in consequence independently from
the fiscal and monetary policies, the real exchange rate equilibrium is in essence a theoretic
equilibrium and difficult to be measured in practice. This rate does not show a clear and
regular trend of volatility according to macroeconomic effects.
As [10] (Hau 2000 Obstfeld &Rogoff 2000) think that economies with large openness have
bigger exchange rate volatility than economies with a small openness. To define the clear
effect of real exchange rate volatility is even more difficult, as it is the case of our country.
The short term structure relations cannot easily be measured. Anyway the relationship
between real exchange rate and economic openness can be studied through statistical
correlation, but we must always take in consideration the magnitude and the country shocks.
From some empirical studies for different time intervals and countries and different type of
economies, the results may be an evaluation or a devaluation of RER. Of course we cannot
predict how the exchange rate in Albania can react because it can be in a different way from
another country or another type of economy. For this it is in our interest to study carefully our
case.
As we said before, we have included in the model the output gap and the dummy variable to
eliminate the time effect. The data are taken for a period of years 2004-2012. Below is
presented the OLS method table, a method used due to the low number of variables and also
the short spread in time. We cannot use a complicated model in these conditions [17] [18]
[19] [20] [21].
Variable

Coefficient

C
OPENNES

Std. Error

t-Statistic

Prob.

67.53673
110.4999

12.40739
25.62877

5.443268
4.311556

0.0028
0.0076

-4.2300000E-10
13.98954

1.51000E-10
4.421909

-2.803832
3.163687

0.0378
0.025

R-(squared)
Adjusted R-squared

0.861102
0.777763

Mean dependent var
S.D. dependent var

123.7347
9.8966

S.E. of regression
Sum squared resid
Log likelihood
F-statistic

4.66546
108.8326
-23.98708
10.33252

Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat

6.219352
6.307008
6.030192
1.828305

OUTPUT GAP
DUMMY1

Prob(F-statistic)

0.0139

Table1. Linear regression function: dependent variable RER vs. openness
Openness depending on how export volumes affect the real exchange rate does not provide a
final study, because we have to know the effect of the shocks too. There are a lot of
hypothesis regarding margins of change in the elements which compose trade deficit. They
can be postulated based on many empiric models, but in the end everything must be proved.
The strong relationship between openness and real exchange rate is highlighted also in this
regression model calculated for Albania, showing that both parameters are statistically and
economically related. From the above table it is observed a positive linkage. The openness
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coefficient of 110 explains it even better. A change of more than 110 % of the independent
variable: openness, affects more the exchange rates. The volatility of exchange rates is
obviously changed and is bigger every time of trade restrictions or import-export margins of
our country [13]. The model statistically stand with a probability lower than 0, 05 not only for
the whole regression, but also for each of variables. There is no irregularity of the chosen
variables and the regression built. What makes us worry is the value of Fisher valued a little
bit more than 10, but we are still inside the limit to consider it a statistically significant
model. Durbin Watson coefficient is near 2 and has not over passed it, which means that we
may not have a coordinated relation with all the variables together. The
0.86, lower
than 90 %, means that this model covers and proves only 86 % of variables, the other part is
linked to other factors. If we see the high residual sum , it explains the fact of a big part
being uncovered, thus not 100% of the correlation is explained with this model, but it is
visible the strong relationship of both parameters with each other, keeping in the same line
the economic theory with statistic certification. The further study of a wider analysis is
referred to the common co linearity. In continuance we can study the significance of each
variable in the model and the whole their relationship through the co linearity [8] [9] [12]
[15] [16].
4. Parity Testing Hypothesis
Except regression analysis we can perform a testing of the coefficient itself to prove the
significance of it. The testing helps to eliminate any restriction, because the OLS method
despite not providing restrictions, aims to generalize the data. By controlling the coefficient
we highlight and complete further the study [11] [14]. We can test if the raised hypothesis
will be rejected or not, in order to strengthen statistical results and analyze deeper the stability
and significance of the model. The confidence interval is 95 % with e probability value of 0,
05. Below this level the , is rejected and the alternative hypothesis is accepted. We must
consider the fact of a logarithmic function base which was transformed to a linear regression
shape, in this way the variables between each other may have polinear effects and relations.
In the case of openness which resulted not only statistical significant but it is also an
important economic factor, we can perform a testing and raise hypothesis. The value of the
coefficient in the extracted table shows it. If we suppose that trade openness does not have
direct effect and the volume of exports which define the market development in the same
time with the values of imports, even though serve as economic catalysts, cannot be called as
a promoter of the other monetary parameter behaviors, we need to prove it. We can test the
hypothesis that the value of openness coefficient C 2 in the above table is zero and does not
have e statistical significance. This is another way of confirmation to strengthen the results
and to arrive in better correct conclusions. [17] [18] [19] [20] [21].

hypothesis is rejected because Chi Square and Fisher have the same value, meanwhile
according to eviews extract of OLS method, there are 5 degree of freedom and it should have
been a value of 5 times more for Chi square to be considered okay. The probabilities are also
below confidence interval. We observe the value of openness coefficient C (2) which is the
same as in the OLS regression model table result. We do not only reject the hypothesis and
emphasize the effect openness have in RER and it is a necessary variable to be included in
the model, but we still enforce openness economic weight in defining the real exchange rate
equilibrium. Nevertheless low Standard error, it testifies the co linearity of the parameter with
the others, even in our case there are only two: output gap and dummy.
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Test Statistic
t-statistic
F-statistic
-square (Chi-square)

Value

df

Probability

4.311556
18.58952
18.58952

5
(1, 5)
1

0.0076
0.0076
0

Null Hypothesis: C(2)=0
Null Hypothesis Summary:
Normalized Restriction (= 0)

Value

Std. Err.

C(2)

110.4999

25.62877

Restrictions are linear in coefficients.
Tabe2. Hypothesis testing of openness versus RER
If we calculate the co linearity according to the formula we provide: 1/1-0.8611=7.2, showing
the variables correlations existence despite not in a high dose. [22]

5. Conclusions
The hypothesis testing is restricted inside the confidence interval, the calculation manner and
the algorithm change, which may cause the risk of coefficient changing values, but this did
not happen in our case. We can say the model as a double regression model is acceptable and
strengthen by the testing. Thus we have saved the economic expectations for the effect of
openness in the real exchange rate and their correlation. By adding the constant as always and
including a dummy variable, we have reduced the risk and any problem that can be stand out.
This derived and simplified model provides us with a clear idea of the primer monetary
parameter (RER) dependency toward trade openness, explaining the effect they have in
economy development and GDP. This analysis of economic parameters and their relationship
with each other, serve us to arrive in conclusion and build macroeconomic and public
finances strategies and the best ways to execute them. Furthermore the evidence of this
correlation and the displayed results can lead us to follow the lines to achieve findings.
What needs to be seen is other parameters statistical analysis to merge everything in a whole
frame. Then we can continue with deeply complex models with the previous chosen factors.
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Abstract
Traditional learning management systems suffer from lack of mobility, accessibility, and portability problems.
These issues can be addressed by the development and use of Cloud computing based dynamic software services
to facilitate optimum utilization. The aim of this paper is implementing a Learning Management System using
REST Services in Cloud computing platforms, as a Case Study for State University of Tetovo offering:
efficiency, reliability and portability, flexibility, and security positive impacts.
The implemented system it is operated for exclusive use, enabling their own users (learners, instructors, and
administrators) performing tasks effectively with less cost by utilizing the available cloud based application
offered by Amazon Web Service provider.
Keywords: LMS, AWS, REST Services, Cloud computing.

1. Introduction
This work use innovative technologies and tools for development and delivery of software as
a service (SaaS) model. Also, delivers blended e-Learning solution for the enhancement of
current education model in the region. Moreover, integration of research into teaching at all
levels of education is implemented using REST Architecture. The system introduced the
benefits of SaaS operations (scalability, availability, etc.) using cloud computing. Besides
teaching and learning, this work is also useful in academic research. While working with
different requirements of education system, we support new applications of cloud computing
and offer the students more options. The implemented system provides services to all kinds
of technical stuff including students, academicians, and researchers from different streams.
The customized software service is delivered to encourage and expand the span of e-Learning
in the region. Using this specific paradigm, REST services and Cloud computing, we
developed the software products on demand with specific requirements supporting and
promoting the cloud-based LMS e-Service to improve the present education model in State
University of Tetovo. The paper is composed in three sections. The first part deals with
REST architecture and its benefits; LM System modeling in the cloud; continuing with the
implemented LM System using REST services and its response time flexibility benefits in
Amazon Web Services.
2. REST Architecture and Cloud computing
RESTful web services are services that are built to work best on the web. Representational
State Transfer (REST) is an architectural style that specifies constraints, such as the uniform
interface, that if applied to a web service induces desirable properties, such as performance,
scalability, and modifiability that enable services to work best on the Web. In the REST
architectural style, data and functionality are considered resources, and these resources are
accessed using Uniform Resource Identifiers (URIs), typically links on the web [1].
REST is a coordinated set of architectural constraints that attempts to minimize latency and
network communication, while at the same time maximizing the independence and scalability
of component implementations. This is achieved by placing constraints on connector
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semantics, where other styles have focused on component semantics. REST enables the
caching and reuse of interactions, dynamic substitutability of components, and processing of
actions by intermediaries, in order to meet the needs of an Internet-scale distributed
hypermedia system [2].
HTTP provides four basic methods for the four most common operations:
 Retrieve a representation of a resource: HTTP GET
 Create a new resource: HTTP PUT to a new URI, or HTTP POST to an existing URI
 Modify an existing resource: HTTP PUT to an existing URI
 Delete an existing resource: HTTP DELETE [3]
The components of a REST architecture can be dynamically rearranged, intermediaries can
be placed into the flow of a representation and act similar to a pipe and filter style. The
stateless nature of REST interactions allows each request to be independent of the others,
removing the need for an awareness of the overall component topology, an impossible task in
an Internet-scale distributed system. REST is not tied to a particular protocol; it provides
seamless integration to different protocols by allowing intermediaries to transform
representations on their way through the system, although HTTP is the most widely used
protocol in the Internet[4].
2.1 Learning Management System in the Cloud
“Cloud” computing defines the paths ahead in computer science world. It utilizes all recent
achievements in virtualization, distributed computing, utility computing, and networking.
Also, it implies a service oriented architecture through offering software’s and platforms as
services, reduced information technology overhead for the end-user, great flexibility, reduced
total cost of ownership, on demand services and many other things [5].
Traditional Learning Management Systems are working locally based on servers and
connected externally with the internet in one location inside University, they are support a
wide range of users, also a contain wide-range of course materials and academic support tools
to instructors, teachers, professors, and other educators and university staff.
There are different functional requirements that LMS is supporting, starting from the basics
one which is course registration; supplying computer accessories and communication
technologies; range of communications options; and also different other solutions but with
isolated support.
The next challenge in our University was to implement the system in cloud computing
platform when specific course requirements are concern for both students and staff members.
Figure 1 presents the implemented system workflow in the cloud, providing:
 Mobile
 Decentralized and just in time learning
 Cost effective
 Speed of implementation and updating
 Virtualization and
 Easy to monitor data access.
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Figure 1: Learning Management System workflow in Cloud platform
3. LMS Implementation using REST Services
In the following table (Table 1) are the some URI, HTTP Method, Collection, Operation and
Business Operation of the implemented Learning Management System.
Table 1: LMS Resource Design
URI

HTTP Method

Collection

Operation

GET

faculties

retrieve

POST
GET

courses
programs

create
retrieve

/programs/{programs_id}

GET

courses

retrieve

/courses/{courses_id}

GET

students

retrieve

/courses/{course_id}/edit
/faculties/{faculties_id}/
programs/{programs_id}

PUT

courses

update

DELETE

programs

delete

/faculties
/faculties/create
/faculties/{faculties_id} /
programs

Business
Operation
Get Faculties
Create new Faculty
Get Study
Programs
Get Program
Courses
Get List of Students
for specific
Program
Update Program
Courses
Delete Study
Program

Based on LMS resource design, below in Table 2 are shown registered handlers for each
HTTP request; displayed the specified Resource and RESTful program resource (object) with
its relations as nested resources (objects).
Table 2: Resource Design Implementation
Registered Handlers for each HTTP
Request

Route::get('faculties',
'HomeController@index');

Display the Specified Resource
public function index()
{
$faculties = Faculty::all();
return view('home', compact('faculties'));
}
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Route::post('faculties/store', ['as' =>
'faculties.store', 'uses' =>
'FacultiesController@store']);

Route::get('faculties/{id}/programs', ['as' =>
'faculties', 'uses' =>
'FacultiesController@index']

Route::get('programs/{id}', ['as' =>
'faculties.programs', 'uses' =>
'ProgramsController@show']);

Route::get('courses/{id}', ['as' => 'courses',
'uses' => 'CoursesController@show']);

Route::put('courses/{id}', ['as' =>
'courses.update', 'uses' =>
'CoursesController@update']);

Route::delete('programs/{id}', ['as' =>
'programs.delete', 'uses'=>
'ProgramsController@destroy']);
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public function store(Request $request)
{
if($faculty = Faculty::create($request->all())) {
if ( $request->ajax() ) {
return [ 'message' => 'success', 'code' => '200', 'object' =>
$faculty];
}
return
redirect('home');
}}
public function index($id)
{
$faculty = Faculty::findOrFail($id);
$programs = $faculty->programs;
if (\Request::ajax()) {
return [ 'message' => 'success', 'code'
=> '200', 'object' =>
$programs]; }
return view('faculties.index', compact('faculty', 'programs')); }
public function show($id, Request $request)
{ if($program = Program::find($id) ) {
$courses = $program->courses;
if ($request->ajax()) {
return response()->json(['message' => 'success', 'code'=> '200',
'object' => $program]); }
return view('programs.show', compact('program', 'courses'));} else
{
if ($request->ajax()) {
return response()->json(['message' => 'not found', 'code' => '404']);
}}}
public function show($id)
{ $course = Course::findOrFail($id);
$students = $course->users;
if (\Request::ajax()) {
return [ 'message' => 'success', 'code'=> '200', 'object' =>
$students]; }
return view('courses.show', compact('course', 'students')); }

public function update($id, Request $request)
{ $course = Course::findOrFail($id);
$course->name = $request->name;
if ($course->save()) {
if (\Request::ajax()) {
return [ 'message' => 'resource updated successfully', 'code'
'200']; }
return redirect()->back();
}}

public function destroy($id, Request $request)
{ $program = Program::find($id);
if ($program->delete()) {
if ($request->ajax()) {
return [ 'message' => 'resource deleted successfully', 'code'
'200' ]; }
return redirect()->back();
}}
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3.1.System Interface
The application is divided into three panels.
 Administrator Panel, which enables the administrator to add professors and students,
study programs, faculties and also view users such as activating or deactivating them
from the system.

Figure 2: Add professors & students

Figure 3: View Registered Professors and Students
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Figure 4: Add & View Faculties, Study Programs and & Courses


Professor Panel, enabling the professors to add their course for each semester and
each year, post course materials and post course notifications.

Figure 5: Add courses in different semesters

Figure 6: Post Course Materials

Figure 7: Post Course Notifications


Student Panel, enabling students to register courses for each semester, see their
registered courses and view course materials or professor’s notifications.
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Figure 8: Register Courses

Figure 9: View Course Materials and Notifications
4.1. Implemented system in the AWS
The system is implemented in cloud platform, such Amazon Web Services offering free
services.
AWS was chosen because it offers a broad set of global compute, storage, database, analytics,
application, and deployment services that help organizations move faster, have lower IT costs
and scale applications. These services are trusted by the largest enterprises and the hottest
start-ups to power a wide variety of workloads including: web and mobile applications, data
processing and warehousing, storage, archive and many others [6].
Figure 10 presents implemented flexibility benefits based on the comparison of service
response time compared in local server vs. Cloud computing platform. As it can be seen the
response time for each service request in the cloud is approximately twice less than in local
servers.

Response Time (ms)
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100

Cloud Computing

50
0
1

2

3

4

Service Requests

Fiure 10: Comparison of service response time
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4. Conclusion
The Cloud computing trend of replacing software traditionally installed on campus computers
(and the computers themselves) with applications delivered via the internet is driven by aims
of reducing universities’ IT complexity and cost [7].
In this paper it was presented an implemented Learning Management System using REST
Services in Cloud computing platform. The main advantage of the implemented system is the
fast resource scaling based on demand, processing large amounts of data. In addition, the
system is able to answer to requests very fast, in several hundred milliseconds, increasing
application flexibility.
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