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ABSTRACT 
 
The objective of this research is to study the satisfaction of learning and the 
learning outcomes of the cognitive training of older people using IT technologies 
in an individual development for capabilities efficacy. In 2016, ninety (90) aged 
people above 65 years of age were chosen as the target group of this research for 
individual development of capabilities efficacy training at the Social Protection 
Department, Stari Grad Municipality’s, Belgrade, Serbia. The data was collected 
using the questionnaire by asking questions such as personal information, 
learning satisfaction on the content (attention, memory, executive functions, 
logical reasoning, orientation, language, constructive practice and robotic 
functions) and the learning outcomes of the training (cognitive skills 
improvement, interpersonal skills, information and communication  technologies 
and knowledge acquisition). The main tools for improving their communication 
and cognitive skills were touch screen, ICT technologies, hardware and software 
instruments. The data analysis was done using a statistical program which 
consisted of percentage, mean, standard deviation, Pearson’s product moment 
correlation coefficient and multiple regression analysis. The finding showed that 
the older populations’ satisfaction towards learning was at the highest level. 
There were positive relationships between the learning satisfaction and 
outcomes. The main contribution of the research realized and presented in this 
study is the very high satisfaction of older population with IT technologies and 
communication used as they wish to continue the means of communication with 
computer, usage of various software and IT in their future life.  
 
Keywords: Aged population, cognitive functions, IT  technologies, Pearson’s 
product moment correlation coefficient and multiple regression analysis. 

 
 
INTRODUCTION 
 
The potential offered by Information and Communication 
Technologies (ICT) for a better coping aging population 
with social and economic challenges received increasing 
policy attention. Better leveraging of the potential 
generally provided by ICT for independent living in an 
aging society represents both a social necessity and an 
economic opportunity presently. As the usage of ICT for 
aging well in the information society is still in its nascent 
phase and does not yet fully ensure the availability and 
take-up of the necessary ICT-enabled solutions, the 

research presented in this study would like to support 
social care activities of the old generation with ICT-
enabled solutions.  

This study can be seen as a support to gain citizenship of 
active senior citizens in many European countries. This is 
quite astonishing considering the demographic 
development that can increase the percentage of older 
people within the total population. There is an amazing 
potential of willingness to get engaged in active private 
and public life which maximizes   the   value,    productivity  

 

 

Jevtic B.1, Zakic N.2 and Raco R.3*  
 
1Faculty of School of computing (RAF), 
University Union, Belgrade, Serbia. 
2Faculty for Entrepreneurship B, 
University Union Nikola Tesla, Belgrade, 
Serbia. 
3B. Jur City Municipality Stari Grad, 
Belgrade, Serbia. 
 
*Corresponding author. E-mail: 
sme_rada@hotmail.com. 



 
 

Academia Journal of Scientific Research; Jevtic et al.           537 
 
 
 
and experience of old age by integrating their skills into 
society, a magic formula for a productive managing of 
these demographic changes. 

In addition, learning ability and engagement does not 
come to an end at the age of fifty as a result of the method 
used in this study: literature review, database analysis, a 
questionnaire survey and statistical data analysis and the 
result from a set of interviews conducted in 2016 with the 
oldest population (elderly people) from City Municipality 
“Stari grad” in Belgrade, Serbia. This is an effort to make 
positive impact of the study of cognitive functions 
supported by IT technologies, elderly people prospective 
productivity and a paradigm shift.  
 
 
LITERATURE REVIEW 
 
Considerable literature appeared suggesting that in both 
academic and practitioner literature, the key challenges 
were identified and conceptual frameworks indicated 
numbers of social and economic fields of ICT technologies 
usage. Current challenges of ICT impact research, 
according to Ashraf  et al. (2010) can be illustrated in the 
works of further authors through some of these challenges 
and frameworks:  
 
Challenge seen in UN studies (2005): Techno – centric 
approach (little focus on societal perspective) with ICT 
diffusion index at the national level as a framework 
(Indicators are connectivity, access and policy).  
 
Challenges mentioned in ITU studies (2006): Unfocused 
local agenda addressing MDG and UN with Inputs-Outputs-
Outcomes model as a framework.  
 
Challenges mentioned in the works of Madon (2003), Gigler 
(2004), Garai and Sahadrach (2006) and Sen (2000): 
Capability approach, (Difficulty on operation theory) with 
assessing impact of ICT in human development in rural 
areas as framework. 
 
Challenges mentioned in UNDP Initiative (2006) and Hams 
(2005): Top-down prescribed understanding of 
development (does not reflect users or actual demands), 
with evaluation of telecentres in rural areas or ICT and 
gender initiatives as a framework. 
 
Challenges mentioned in UNESCO studies (Orbicom, 2005): 
This includes IRRC (Gigler, 2004); CIDA (UNESCO, 2005); 
UK Department for International Development (DFID) 
(IDRC, 1993) and inadequate field testing (heavily depends 
only on local agencies reports based on secondary data 
and short term success stories) with ICT impact 
assessment research in evaluating community centers as 
framework.  

These are some impact research undertaken also in a 
social field with the aging population as a subject of the 
research, which is even going to be more interesting for 
such studies in the future.  

These ICT innovative technologies aim to unlock the 
potential of ICT to improve the quality of life for older, 
poor and often rural people. However, there remains a 
clear need to demonstrate that such an impact on social 
development can be expected to arise (pre-hoc planning), 
or has arisen (post-hoc evaluation) in micro communities 
as municipalities (Mbarika et al., 2005; Meso et al., 2006).  

Furthermore, Heeks (2005) and other respective 
authors Sahay and Avgerou (2002) and Mbarika et al. 
(2005) argued that interventions need to be associated 
with local data content and ICT skills. In the past, emphasis 
was placed on supply (for example, infrastructure 
building) rather than demand (for example, users 
willingness and capacity to acquire or use services) 
(Ashraf et al., 2007; Heeks, 2002). The importance of 
supporting research in this field was given by Blaschke et 
al. (2009).  
 
 
MATERIALS AND METHODS  
 
Hypothesis and methodology 
 
There are two groups of hypotheses which are the 
research, whose examination is determined by the degree 
of satisfaction of participants or respondents, that is, 
positive impact of IT in the development and acquisition of 
new knowledge and skills of the research sample (elderly 
people) in the range of 1 to 5. The first group of hypothesis 
A relate to the satisfaction of respondents with the content 
of IT training given as: A1. Older people are generally 
satisfied with the content of IT training: A2. IT positively 
influences the development function of attention: A3, the 
development of memory function: A4, the development of 
language function: A5, the development of logical 
reasoning functions: A6, orientation: A7, the development 
of robotic function: A8 and also the development of 
executive functions. 

Hypothesis of group B refers to the satisfaction of 
participants with the results of IT training in the following 
respects: Participants were generally satisfied with the 
results of the training using IT as B1. IT technologies 
encouraged the improvement of moral and ethical aspects 
of participants: B2. The use of information technology 
promotes cognitive abilities of older people: B3, promotes 
accountability: B5 and supports improvement of numerical 
and analytical skills: B6. The use of IT support 
improvement of computer skills and use of new 
information technologies 

This study examines empirical research and (possibly) a 
positive     impact     of   information      technology  (IT)   on  
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cognitive functions of members of the older population 
that is, persons aged over 65 years. For this purpose, a 
random sample of 90 members of this population in the 
city of Belgrade (from 65 to 80+) in 2016 were subjected 
to different training methods in order to acquire the 
appropriate skills and knowledge using the new tools of 
information technologies was formed. Respondents were 
then surveyed to primarily determine their level of 
satisfaction with the training content, methods, acquired 
knowledge and skills. The survey found a total of 26 closed 
form survey questions, with only one (last) open question. 
All survey questions were indicated by symbols Q1 to Q27 
in terms of their structure and divided into the following 
groups: 

 
1) Issues related to trained participants (Q1 to Q5) gender, 
property, health status, age and education of the 
respondents;   
2) Issues related to satisfaction of computer learning (Q6 to 
Q18) shows user / respondents satisfaction in every aspect 
of training. The first three issues of this group relate to the 
content of the training; the second group of questions 
shows the level of satisfaction of respondents in the seven 
categories of cognitive practice: attention, memory, 
executive functions, logical reasoning, orientation, 
language, constructive practice and robotic functions for 
the randomization of the users-clients.  
 
For all survey questions the group level of satisfaction is 
expressed by ranking the five levels: 

 
1. Extremely satisfied;  
2. Very satisfied;  
3. Partially satisfied;  
4. Satisfied;  
5. Dissatisfied. 
  
Issues relating to satisfaction with the results of training 
indicated that the greater part of older population 
questioned were able to express their level of satisfaction 
connecting it with the learning outcomes to results of 
training appropriate to issues related to:  
 
- Moral and ethical issues, improvement of cognitive skills, 
responsibility, promotion of interpersonal relationships, 
improvement of numerical, analytical and computer skills 
and the use of new IT tools. 

 
 
Statistical methods  

 
In regard of the basic descriptive statistical analysis of the 
observed data, the dominant characteristics of the 
observed sample primarily calculating the corresponding 

frequency responses of individuals as absolute and 
relevant (percentage) were subsequently determined.  

It is possible to determine the basic statistical 
parameters, the mean and standard deviation for each of 
the stated hypothesis, the poll question in the 
questionnaire and statistical testing depending on the 
individual variables of the sample using the Pearson's χ2 
(Chi-square) test of independence of certain 
characteristics of the sample set.  

A number of test procedures are based on the so-called 
Pearson’s statistics and also includes the oldest methods of 
statistical inference. Here, the first test in the statistical 
analysis of the structure of the sample (Q1 to Q5 questions) 
was used and also in determining the (non) dependencies 
between the remaining individual responses within the 
observed sample, Pearson's correlation coefficient 
(Pearson's Product Moment Correlation Coefficient) was 
used.  

In addition, for a formal review of the entire hypotheses 
the model of multiple regression analysis (Multiple 
Regression Analysis) was used to describe a connection 
between one output (dependent) and two or more input 
(independent) variables. In this way, it is possible to 
construct the corresponding multi-dimensional regression 
model that is best adapted to the given data and this 
presents a cost-effective and acceptable model that 
describes the relationship between a set of independent 
variables that affects the ultimate value of output and 
dependent variable.  
 
 
RESULTS AND DISCUSSION 
 
All indicators can be interpreted as the realizations of six 
attributive variables which are: sex, financial status, age, 
education, knowledge of English and health status. These 
variables indicate the personal characteristics of the 
respondents that enrolled in the Individual Development 
Efficacy using IT course (Table 1). 

The last column of Table 1 contains the appropriate 
values of Pearson's Chi-square statistics along with the 
corresponding p-values. These values indicate the 
significance of the differences between the values of 
modalities of the same attributive variable. According to 
the obtained values, the majority of the surveyed 
respondents are females and the total is 84, which equals 
83.33% of the sample. The variable which indicates the age 
of the respondents contains four different levels. In this 
case, frequencies of respondents show the relative 
uniformity confirmed by the relative low value of the chi-
squared statistics (χ2=7.60). At most, a total of 36 have 
college education while only six have vocational education. 
The highest degree of uniformity exists in the case of 
knowledge of English, where the Pearson’s chi-squared 
statistics have the lowest value (χ2=0.40).  
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Table 1: Demographic structure of the personal characteristics of the respondent. 
 

Items Number Percentage (%) Χ2 statistics (p-value) 

Sex  

Male 6 6.67 
67.60** (2.00E-16) 

Female 84 83.33 

 

Financial status    

Pensioner 60 66.67 
10.00** (1.56E-3) 

Dependent 30 33.33 

 

Age    

65-70 24 26.67 

7.60 (0.0550) 
71-75 24 26.67 

76-80 30 33.33 

80+ 12 13.33 

 

Education  

Primary School 24 26.67 

20.40** (1.40E-4) 
High School 24 26.67 

Vocational 6 6.67 

Faculty 36 40.00 

 

Knowledge of English  

Yes 42 46.67 
0.40 (0.9402) 

Now 48 53.33 

 

Health status    

Diseases 48 53.33 

27.78** (4.047E-6) Disability 12 13.33 

Both of them 30 33.33 
 

*p< 0.05, **p< 0.01 (Authors calculation). 

 
 
Table 2 shows the relationship between IT training 

satisfaction of elderly people and training outcomes 
illustrating that overall in most cases, training satisfaction 
levels are positively related to training outcomes with the 
statistical significance of 0.01. When considering the 
satisfaction of each aspect of the course, it was found that 
the satisfaction of the training content are positively 
related to all the training outcomes in the five levels 
(attention, memory, orientation, logical reasoning and 
executive functions). Four of these five levels (attention, 
memory, orientation and executive functions) are mostly 
correlated with the same level of training outcomes: the 
numerical and analytical skills.  

Pearson's product moment correlation coefficients for 
these five relationships are: r = 0.927, 0.618, 0.853 and 
0.829 respectively and these are followed by the 
correlation between the logical reasoning with the 
computer and IT skills (r = 0.702). Finally, the other three 

levels (language, constructive practice and robotic 
function) are low in correlation with all the training 
outcomes since all the Pearson’s correlation coefficients 
are in the absolute values and less than 0.5. 

In this aspect of the analysis, the relationships between 
the satisfaction levels of the IT-training and the 
appropriate outcomes levels, the model of Multiple 
Regression Analysis was used. More precisely, three 
aggregate categories of satisfaction levels (satisfaction of 
the training content, group and instructor) as the 
realizations of three multi-dimensional input variables 
were interpreted. Similarly, all outcomes satisfaction levels 
can be interpreted as the components of some multi-
dimensional output variable. Frequently, the calculated 
average values of outcomes levels results in a single output 
variable. In this way, the appropriate Multiple Regression 
Model (MRM) which is best fitted to the observed data can 
be formed.  
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Table 2: Correlation coefficients between satisfaction in IT-training and training outcomes. 
 

Items/Satisfaction 
levels 

Moral 
and 

ethics 

Knowledge 
acquisition 

Cognitive 
skills 

Responsibilities 

Communication 
and 

interpersonal 
skills 

Numerical 
and 

analytical 
skills 

Computer 
and IT 
skills 

Satisfaction with the IT 
training contents 

       

Attention 0.456 0.080 0.577 0.167 0.080 0.927 0.563 

Memory 0.362 0.608 0.189 0.480 0.291 0.618 0.311 

Language 0.123 -0.237 0.076 0.123 0.207 0.211 0.410 

Orientation 0.289 0.139 0.200 0.289 0.277 0.853 0.657 

Logical reasoning 0.612 0.552 0.213 0.123 0.207 0.567 0.702 

Executive functions 0.177 0.059 0.107 0.612 0.294 0.829 0.093 

Constructive practice 0.028 -0.277 -0.200 0.136 0.139 -0.242 -0.057 

Robotic function 0.302 0.145 -0.277 -0.320 -0.139 0.426 0.131 
 

*the significant level at 0.01 (Authors calculation). 

 
 
For the regression coefficients calculation estimated 

according to the data, this study made use of the original 
program code written in the statistical-oriented 
programming language "R".  Implementation of these 
software procedures allows the so called glm-function in-
Stats package. 

According to the estimated values of the regression 
coefficients, the quality of the obtained regression 
relationship was determined and quantified, that is, the 
degree of agreement of the obtained regression function 
with the empirical observed data. For this purpose, the 
following three most employed in practice quantitative 
indicators of the level of quality of the theoretical model 
was used: 
 
Standard estimation error (SEE): This is the average of the 
squares of the empirical data with respect to the rated 
("fitted") values obtained based on the regression. Clearly, 
a smaller value of this ratio indicates a higher and better 
quality by which the theoretical model describes the 
empirical data set. 
 
Coefficient of determination (R2): This is a relative measure 
of fitting the regression line with the empirical data at the 
level of the explained variance in the corresponding 
regression model.  
 
Aikike’s information criteria (AIC): This is a quantitative 
indicator of a general agreement of the theoretical fitting 
model in relation to the given set of empirical data. It was 
first introduced by Aikike (1974). This criterion is now 
widely used in practical applications (Burnham and 
Anderson, 2002) as a measure of quality such that 
empirical data are interpreted and compared with the 
corresponding statistical and theoretical model. Within a 
given class of theoretical models, the most convenient will 

be the model which gives minimum values of AIC. This 
means that the chosen theoretical model will be more 
competitive if the value of the AIC is lower. 
 
Table 3 shows the coefficient of multiple correlations of 
the eight satisfaction levels of training content and 
observed eight predictor variables. In the second column 
of Table 3, estimated values of the regression coefficient 
are given thus, representing the proportion of certain 
satisfaction levels of the IT-course content. The highest 
estimate equals 3.7172 corresponding to the level of 
logical reasoning. This is followed by memory at 2.7235 
with 0.05 statistical significances. In the end, the only 
negative value of regression coefficients corresponds to 
the level of robotic functions.  

In this way, it is possible to create the predictive training 
outcomes using each element of satisfaction as predictor 
variable. The predictor equation of the raw score is given 
as:  
Y1 = 0.533 + 0.898 Attention + 2.7325 Memory + 0.5548 
Language + 0.0972 Orientation + 3.7172 Logical reasoning 
+ 0.350 Executive functions + 0.0786 Constructive practice 
– 0.6067 Robotic function 
 
 
Conclusions  
 
The subject of this study was to research the impact of IT 
new methodologies on cognitive functions of the elderly 
people in the City Municipality, Belgrade, Serbia in 2016. 
The sampling group members were questioned on the 
contents of IT training and their satisfaction with the 
outcomes. This was the first research on their involvement 
and improvement of skills in Serbia. The factors that affect 
the learning outcomes the most is satisfaction of course  
contents   followed by  evaluation, memory, computer and 
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Table 3: Multiple regression analysis of the satisfaction levels of the training content. 
 

Items Estimate Standard error t-value Pr(>|t|) 

Intercept 0.5339 2.3050 0.232 0.8245 

Attention 0.8980 0.2713 3.310 0.0162* 

Memory 2.7235 0.8925 3.052 0.0225* 

Language 0.5548 0.2633 2.107 0.0797 

Orientation 0.0972 0.1279 0.760 0.4758 

Logical reasoning 3.7172 1.2400 2.998 0.0241* 

Executive functions 0.9350 0.5840 1.601 0.1605 

Constructive  practice 0.0786 0.1020 0.770 0.4705 

Robotic function -0.6067 0.2361 -2..570 0.0424* 
 

*p < 0 .05; **p< 0 .01; Residual standard error: SEE = 0.1336 on 6 degrees of freedom; 
Multiple R-squared: R2 = 0.8151; Adjusted R-squared: R2adj = 0.5686; AIC = - 11.562. 

 
 
numerical skills.  

It can be inferred that the Standard Estimation Error 
(SEE) = 0.1336 while the estimated value of the coefficient 
of determination (R2) = 0.8151; this make up 88.51% of 
the contribution towards the prediction of the IT-training 
outcomes. Finally, the relative small negative value of the 
Aikike’s coefficient (AIC = -11.562) confirms that the 
obtained regression model used in the research is 
adequate. 

More so, accepting that ICT impact research towards 
development may be undertaken in many ways, there are 
also several conceptual frameworks found in both the 
academic and practitioner literature. An extensive 
examination of the empirical research literature in the 
field of ATs and ICTs as they relate to older adults and 
aging populations suggest that digital-age tools (ICTs) with 
assistive technologies be proposed as possible resources 
to improve outcomes in the welfare sector thereby, 
improving the quality of life, extend length of community 
residence, physical and mental health status of elder 
people, delay the onset of serious health problems and 
reduce family and care-giver burden.  

The discussion on demographic changes and its 
consequences led to the implantation of new technologies 
promoters in various fields of life and science to focus 
more on senior citizens as the percentage of older people 
within the total population will rise considerably with 
concerns about resources, demands on health provision 
and pensions. This research work supports further studies 
on active citizenship, as well as, solidarity among 
generations and above all the usage of IT technology tools 
in cognitive functions improvement of elderly population 
(Grozdanic et al., 2013; Jevtic et al., 2014).  
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