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Abstract 
 

 
The qualitative research presented in this paper would like to support social care 

activities of old generation with ICT-enabled solutions. The objective of this research is to 

study the satisfaction of team learning of older people using ICT technologies as innovative 

method and tools in an individual development for cognitive capabilities efficacy. The 

target group of this research was 90 aged people older than 65, having been chosen for 

individual development of capabilities efficacy training at Stari Grad Municipality’s Social 

Protection Department, Belgrade, Serbia in 2014. The data was collected by using the 

questionnaire asking about the personal information, learning satisfaction on the group 

activities, and group team leader, and the learning outcomes of the training concerning their 

cognitive skills improvement, and used innovative communication and information 

technology. The main tool for improving their communication and cognitive skills was 

touching  screen  and  ICT  technologies  hardware  and  software  instruments.  The  data 

analysis was done by using a statistical program 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  the 

innovative team method and ICT technology tools was in the highest level.  There were the 

positive relationships between the learning method and tools satisfaction and the learning 

outcomes. The main contribution of the research realized and presented in the paper is very 

high satisfaction of the older population with innovative tools of ICT technologies and 

communication introduces and used in the training, as well as wishes to continue the 

communication with computer, usage of various software and means in their future life. 
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Introduction 
 

 
Demographic changes are more and  more focused  on senior citizens. The ageing 

population in Serbia, and around the Europe rises and brings serious concerns about 

resources, demands on health provision and pensions (Blaschke et al., 2009). Stereotypes 

about old age are evident  (Evans et al., 2003) , like - dependent population, with neglected 

competencies and the image of being immobile, inflexible, weak and hardly loadable 

demanding expense factor (Findsen, 2007). According to the Commission of the European 

Communities (2007), effective and equal access to lifelong learning, social and healthcare 

services varies across the EU, with a significant share of the EU population experiencing 

poverty and social exclusion and facing severe difficulties in achieving a decent living 

EURAG (2005),  Charter for the Elderly, declaration of the rights and responsibilities of 

older persons, Ljubljana . European Centre for Social Welfare Policy and Research, Vienna 

in its study finds a number of senior citizens are affected by the risk of poverty (European 

Centre, 2006). Social exclusion is more connected with old-age dependency, decreasing 

cognitive functions than to be a matter of income and property, as according the study, 

more than 28% of the population over 70 currently lives alone. 

According to the Green Book of the EU-Commission, a lack of solidarity with the „old 

elderly“ (Brussels,  2005) is trying to be overcome by  maximizing the „productivity of old 

age“ by integrating their skills into more qualitative personal life and in society is the magic 

formula for a productive managing of these demographic changes (Obijiofor et al.,2007). 

The reaction of some country to the ongoing demographic changes puts the focus on 

the active citizenship of senior citizens and developed useful instruments for their active 

participation in the personal and public life. 

These are at the same time the challenges of and Information and Communication 

Technologies (ICTs) impact. ICT as innovative technologies and digital-age tools can be 

proposed as possible resources to improve outcomes, quality of life, extend length of 

community residence, improve physical and mental health status of elder population , and 

reduce family and care-giver burden ( Radovic et al., 2014). 

The usage of innovative ICT technologies for ageing well in the information society is 

in its nascent phase. ICT tools as touch screen and other do not jet fully ensure the 

availability and take-up of the necessary ICT-enabled solutions. Also, innovative methods 

of Human resource management in education as team work and learning are, are not often 

in the practice in aged communication and cognitive functions improvement. 

The goal of this paper is  because of above mentioned trends and issues to separate the 

evidence  base  for  these  claims  from  simple  optimism  about  the  ultimate  value  of 

technology-based tools. This is accomplished through an extensive examination of the 

empirical research literature in the field of ICTs relating   to ageing populations. In this 

paper, is described how these technologies and team work are being utilized by older adults 

and effectiveness and limitations of the technologies. This paper will thus consider the 

implications of current research knowledge for social work practice, education and research 

(Jevtic et al., 2014). 
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Qualitative Research 
 
 
Scope and Methodology 

 

 
This is a Survey Research aiming to incite the relationship between the learning 

satisfaction and the learning outcomes, as well as to study the predictive power of the 

learning satisfaction of team work which affects the learning outcomes. This research was 

conducted using the below methodologies. 

The population and sampling group in this research are 90 elder people, 90 

participants as part of the ongoing project I DO NO FALL, in the participating City 

Municipality Stari Grad, Belgrade from 65 to over 80 years old . who enrolled in Individual 

Development for training. 

Thai Qualifications Framework for IT training of elder people, groups the kinds of 

learning expected of participants    into two    domains: Interpersonal Skills and 

Responsibility: the ability to work effectively in a group and exercise leadership while also 

accepts personal and social responsibility, as well as the ability to plan and take 

responsibility of their own learning; Communication and Information Technology Skills: 

the ability to use information and communications technology effectively. 

Research Objectives were to: to study the satisfaction of learning and the learning 

outcomes of the training  named Individual Development for Work quality of life by team 

and IT tools; tostudy the relationship between the learning satisfaction and the learning 

outcomes and to     examine the prediction of learning satisfaction in each aspect which 

affects the learning outcomes. 

The research tool used was a questionnaire, designed by the researchers (authors of 

the paper). The questionnaire is the check list that asks, in the Section 1:  for general 

information including gender, year, and income status. This section collects basic 

information that will help to understand the research conducted better but will not be used 

in the analysis with other variables; Section 2: this part of the questionnaire asks the 

sampling group to evaluate satisfaction in studying in each aspect of the course ranging 

from 5 scales: very much, much, normal, less, and minimal. This section consists of 

questions: about  group evaluation,  about the team leader ; communication and information 

technology tools used. Section 3: this part queries on learning outcomes from the Individual 

Development for live efficacy training. 

The questionnaire designed for this research is tested by using the method of Item - 

Total Correlation. The analysis determine the relationship between the score of each item 

and the total score of the questionnaire using the Pearson's Product Moment Correlation 

Coefficient by selecting items with discrimination from 0.3 to be used to analyze the 

Reliability of the each aspect of the questionnaire in order to find the Cronbach's Alpha 

Coefficient. This research data was analyzed using Frequency, Percentage, Mean, Standard 

Deviation, Pearson's Product Moment Correlation Coefficient, and Multiple Regression 

Analysis. 



 

 

Items 
 

Number 
 

Percentage 
Χ

2
-statistics 

(p-value) 

Sex 

Male 

 
6 

 
6.67 

 
67.60

**
 

Female 84 83.33 (2.00E-16) 

Income status 

Pensioner 
 

60 
 

66.67 

 

10.00
**

 

Dependent 30 33.33 (1.56E-3) 

 

65-70 
 

24 
 

26.67  

71-75 24 26.67 7.60 
76-80 30 33.33 (0.0550) 

80
+

 12 13.33  
 

Primary School 
 

24 
 

26.67  

Secondary School 24 26.67 20.40
**

 

Vocational 6 6.67 (1.40E-4) 

Faculty 36 40.00  
 

Yes 
 

42 
 

46.67 
 

0.40 

Now 48 53.33 (0.9402) 

Health status    
Diseases 48 53.33 

27.78** 

Disability 12 13.33 
 

(4.047E-6) 
Both of them 30 33.33  
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Key Findings 
 
 

General information about the sampling group 
 

 
In this section we describe the basic quantitative indicators of the structure of the 

observed sample. All indicators can be interpreted as the realizations of six attributive 

variables: 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 by using IT-course and team work, and it could be seen 

from the Table 1. 
 

Table 1: Demographic structure of the personal characteristics of the respondents 
 
 
 
 
 
 
 
 
 
 

Age 
 
 
 

 
Education 

 
 
 

 
Knowledge of English 

 

 
 
 
 
 
 

*
p < 0.05, 

**
p < 0.01 

 
 
Source: Authors 

 

The first column in the Table 1 shows the attributive modalities for each variable. 

Then, in the following two columns it could be seen the appropriate values of the absolute 

and relative (percentage) frequencies. Finally, 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 differences between the values of the 

modalities of the same attributive variable. 
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Figure 1: Gender Structure of participants of the training 

 
Source: Authors 

 
According to obtained values, the majority of the surveyed respondents are females. 

The total of them is 84, which equals 83.33% of the sample. The male group consists only 

of 6 persons, which equals 6.67% of the sample. 

 
 

Figure 2: Structure of participants by income status 

 
Source: Authors 

 
In the sense of the financial/income status of respondents, the pensioners represent 

exactly two thirds of the sample, while the others, one thirds of the sample, are dependents. 
The variable who indicates the age of the respondents contains 4 different levels. In this 
case, frequencies of respondents show the relative uniformity, which was confirmed by the 

relative low value of the chi-squared statistics (χ
2
=7.60). 
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Figure 3:Age structure of target group of elder researched 

 
Source: Authors 

 

 
 

Figure 4: Structure of target group of elder researched, by literacy 

 
Source: Authors 

 
The following variable describes the level of education of the respondents. Them the 

most, a total of 36, have a college education, while only six have vocational education. 
Therefore, unlike the previous variable, the levels of the education degree do not have the 
high uniformity. The highest degree of uniformity exists in the case of knowledge of 

English,  where  the  Pearson’s  chi-squared  statistics  has  the  lowest  value  (χ
2
=0.40). 

Precisely, 42 respondents, i.e. 46.67% of the sample, said that they know English, in 
contrast to 48 of them (53.33% of the sample) who do not know. 

Finally, the last variable in this group, with the three attributive levels indicates the 

health status of respondents. 
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Training satisfaction, and training outcomes 
 

 
In this part of our analysis, we calculated the basic statistics parameters (mean and 

standard deviation) for all the satisfaction levels in the IT-learning course for elder people, 

as well as the learning outcomes. In the first case, satisfaction levels of the IT-learning 

course can be classified into the three basic categories: 

1. Satisfaction of the training content; 

2. Satisfaction with the training group; 

3. Satisfaction with the group’s team leader 

 
 

Figure 5: Satisfaction with the group and team work development 

 
Source: Authors 

 

 

Figure 6: Satisfaction with the group’s team leader 

 
Source: Authors 
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The levels related to the satisfaction of respondents with the training group have two 

categories:   satisfaction   with   the   group   activities   and   satisfaction   with   the   group 

development (questions Q14-Q15). Finally, the last category describes the satisfaction of 

the respondent with the group’s team leader. It contains three satisfaction levels: 

communication with the team leader, knowledge and commitment of the team leader 

(questions Q16-Q18). Table 2 indicates the mean values, standard deviation, as the 

appropriate descriptive assessments of each of the satisfaction levels (“much” or “very 

much”). The values that relate to the aggregate categories 1)-3) are underlined. As can be 

seen from the Table 2, the respondents were very much satisfied with the overall training: 

with the training content (average 4.55), with the group (average 4.80), and with the team 

leader’s work (average 4.73). When considered the score of each aspect of the training, it is 

found that the respondents are most satisfied with the group’s activities, followed by the 

commitment of the team leader. These two scores are equals 5.00 and 4.93, respectively. 

Respondents are “only” much satisfied with two categories of the training content at 4.41 

and 4.27, respectively. 
 

Table 2: The mean and standard deviation of the satisfaction levels in IT-learning 
 

Items Mean Stand. deviation Level 

Satisfaction of the training content 4.55 0.5307 very much 

Satisfaction with the group and team work 4.80 0.2536 very much 

Group activities 5.00 0.0000 very much 

Group development 4.60 0.5071 very much 

Satisfaction with group’s team leader 4.73 0.4108 very much 

Communication with team leader 4.53 0.5164 very much 

Knowledge of team leader 4.73 0.4577 very much 

Commitment of team leader 4.93 0.2582 very much 

As for the training outcomes, the results are shown in Table 3. 

 
Source: Authors 

 
We found that the respondents' learning outcomes are very much satisfactory with the 

average of 4.72. When considering each aspect of the learning outcomes, the satisfaction 

levels are classified into 7 categories of which for this paper are selected:  communications 

and interpersonal skills, numerical and analytical skills, as the computer and IT skills 

(questions Q19-Q25). It is found that the respondents’ outcomes are very much satisfactory 

in every aspect. The highest level of satisfaction of the respondents were expressed at 

communication and interpersonal skills (average 4.87). 
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Figure 7: Satisfaction of training group of elder with new ICT tools used 

 
Source: Authors 

 
Table 3: The mean and standard deviation of the satisfaction levels in learning outcomes 

 
 

Items 
 

Mean 
Stand. 

deviation 

 

Level 

Communication & interpersonal skills 4.87 0.3519 very much 

Computer & IT skills 4.67 0.7432 very much 

AVERAGE: 4.72 0.5150 very much 

 

Source: Authors 
 
 
The relationship between training satisfaction, and training outcomes 

 

 
Here, we analyze the relationship between the training satisfaction levels related to the 

satisfaction levels of the training outcomes. Table 4 illustrates  that the overall, in the most 

cases, training satisfaction levels are positively related to training outcomes, with the 

statistical significance of .001. When considering the satisfaction of each aspect of the 

course, it is found that the satisfaction of the training content are positively related to the all 

training outcomes Pearson's product moment correlation coefficients for these relationships 

are: r = 0.927, r = 0.618, r = 0.853 and r = 0.829, respectively. Then, followed by the 

correlation between the logical reasoning with the computer and IT skills (r = 0.702). 
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Table 4: Correlation coefficients between satisfaction in IT-training and training outcomes 
 

 
 
 
 

Items/Satisfaction levels 

C
o

m
m

u
n

ic
at

io
n

 &
 

in
te

rp
er

so
n

al
 s

k
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ls
 

N
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er

ic
al

 &
 a

n
al

y
ti

ca
l 

sk
il

ls
 

 C
o

m
p

u
te

r 
&

 I
T

 s
k

il
ls

 

Satisfaction with the group    
Group activities 0.423 0.207 -0.018 

Group development 0.480 -0.492 -0.417 

Satisfaction with group’s team leader    
Communication with team leader 0.026 0.645 0.236 

Knowledge of team leader 0.207 0.318 0.182 

Commitment with team leader 0.103 0.170 -0.170 

Source: Authors 
 

Similar conclusion can be drawn in the case of satisfaction levels with the group. 

Satisfaction with the group activities are low correlated with all the training outcomes, also. 

The group development level is high correlated (only) with the responsibilities outcome, 

where the Pearson’s coefficient is r = 0.722. 

At least, satisfaction with the group team leader is mainly positively related to the 

learning outcomes in all aspects, at the statistical significance of .001. The level of 

satisfaction with team leader are correlated with numerical and analytical skills the most (r 

= 0.645). Then, the following correlation between the level of satisfaction by the team 

leader’s knowledge, related to the cognitive skills (r = 0.533), etc. Finally, an interesting 

fact is that the last satisfaction level, commitment with team leader, does not significantly 

correlated  with  all  the  training  outcomes  (the  highest  value  of  Pearson’s  correlation 
coefficients is r = 0.224). 

The relationships between the satisfaction levels of the IT-training and the appropriate 

outcomes levels, we use the model of Multiple Regression Analysis. Most precisely, we 

interpreted three aggregate categories of satisfaction levels (satisfaction of the training 

content,  group  and  team  leader)  as  the  realizations  of  three  multidimensional  input 

variables. Similarly, all outcomes satisfaction levels can be interpreted as the components 

of some multidimensional output variable. However, it is common that the calculated 

average values of outcomes levels, resulting in a single output variable. In this way, can be 

formed the appropriate Multiple Regression Model (MRM) which is best fitted to the 

observed data. 

For the regression coefficients calculation, which are estimated according to the data, 

in this paper we used the original program code written in the statistical-oriented 

programming language "R". Implementation of these software procedures allows so called 

glm-function in-Stats package. According to the estimated values of the regression 

coefficients, we are able to determine and quantify the quality of the obtained regression 

relationships, i.e. degree of agreement the obtained regression function with the empirical, 

observed data. For this purpose, we use the following three in practice the most commonly 

used quantitative indicators of the level of quality of the theoretical model: 
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1. Standard estimation error (SEE) is the average of the squares of the empirical data 

with respect to the rated ("fitted") values were obtained based on the regression. Clearly, 

the smaller the value of this ratio indicates a higher and better quality which theoretical 

model describes the empirical data set. 

2.  Coefficient of determination (R
2
) is a relative measure of fitting the regression line 

with the empirical data, as the level of the explained variance in the corresponding 

regression model. 

3.    Aikike’s  information  criteria  (AIC)  is  a  quantitative  indicator  of  a  general 

agreement of the theoretical, fitting model in relation to the given set of empirical data. 

First introduced by Aikike (1974), this criterion is now very widely used in practical 

applications  (Burnham,  Anderson,  2002;  Fang,  2011),  as  a  measure  of  quality  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  one  for  which  is  realized  the  minimum  values  of  the  AIC.  This  means  that  the 

theoretical model that is chosen, the more competitive if the value of the AIC is lower. 

In the following, we consider the prediction of the IT-training outcomes in depending 

on the levels of satisfaction with the group. As this category has (only) two levels: 

satisfaction of the group activities and group development, the appropriate multiple 

regression model depends (only) on these two predictive variables. From the Table 6 it can 

be seen that their estimated regression coefficients are relatively low, equal 0.2881 and 

0.0567, respectively. The highest estimate corresponds to the intercept, equals 3.0223, at 

significantly level 0.01. This means that obtained regression model is less adequate since 

the previous, i.e. the IT-training outcomes do not depend significantly on the levels of 

satisfaction with group. This is, also, confirmed by the relatively low value of R-squared 

coefficients  (contribution  towards  the  prediction  of  the  training  outcomes  is  “only” 

27.96%). The predictor equation in raw score is as followed: 

Y2 = 3.0223 + 0.2881 Group activities + 0.0567 Group development. 

Table 5: Multiple regression analysis of the satisfaction levels with the group 

Items Estimate Std. error t-value Pr(>|t|) 

Intercept 3.0223 0.7976 3.789 2.58E-3
**

 

Group activities 0.2881 0.1421 3.310 0.0162
*
 

Group development 0.0567 0.086 0.576 0.5754 

Residual standard error: SEE = 0.1865 on 12 degrees of freedom *p < 0 .05; **p 

< 0 .01 

Multiple R-squared:  R
2 

= 0.2796, Adjusted R-squared: R
2

 

adj= 0.1595 
 

AIC = - 3.158 

 
Source: Authors 

 
In the third part of the multiple regression analysis, we study the dependence of the 

training outcomes in relation to the satisfaction levels with the group’s team leader. This 

category has three levels, shown in the Table 6, along with the corresponding estimates of 

regression coefficients, equal 0.2046, 0.0933 and 0.2333, respectively. Also, in this case the 

intercept  has  the  highest  estimated  value,  equals  3.0223,  at  significantly  level  0.01. 

However, unlike the previous regression model, here R-squared coefficient is much higher 
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(68.51%), as the Aikike’s coefficient is much lower (AIC = - 13.574). Therefore, we 

suppose that obtained model sufficiently well describes the observed dependency. The 

predictor equation in raw score is as followed: 

Y3  = 2.165 + 0.2046 Communication with team leader + 0.0933 Knowledge of 

team leader 

+ 0.2333 Commitment of team leader 
 

Table 6: Multiple regression analysis of the satisfaction levels with the group’s team leader 
 

Items Estimate Std. error t-value Pr(>|t|) 

Intercept 2.1650 0.6692 3.235 7.94E-3
**

 

Communication with team 
leader 

0.2046 0.0872 2.347 0.0387
*
 

Knowledge of team leader 0.0933 0.1052 0.888 0.3937 

Commitment of team leader 0.2333 0.1487 1.569 0.1449 

Residual standard error: SEE = 0.1288 on 11 degrees of freedom *p < 0 .05; **p < 0 
.01 

Multiple R-squared: R
2 

= 0.6851,   Adjusted  R-squared:  R
2   

adj= 
0.5993 

AIC = - 13.574 

Finally, we explore the dependence of the IT-training outcomes in relation of the mean 

scores of the all of three aggregate categories of satisfaction levels: satisfaction of the 

training content, satisfaction with the group, and satisfaction with the group’s team leader. 

The results of multiple regression analysis are shown in the Table 7. As we can see, the 

highest estimated value corresponds to the regression coefficient of third variable, equals 

0.4248, at significantly level 0.01. Then it followed by the satisfaction of the training 

content, equals 0.3649, at significantly level 0.05. The lowest value corresponds to the 

second variable, satisfaction with the group, equals 0.2368. 
 

Table 7: Multiple regression analysis of the aggregate categories of satisfaction levels 
 

Items Estimate Std. error t-value Pr(>|t|) 

Intercept -0.1082 0.9058 -0.119 0.9070 

Satisfaction of the training 
content 

0.3649 0.1610 2.267 0.0445
*
 

Satisfaction with the group 0.2368 0.0839 2.822 0.0166 

Satisfaction with the team 

leader 

0.4248 0.0777 5.470 1.95E-4
**

 

Residual  standard  error:  SEE  =  0.0949  on  11  degrees  of 
freedom 

*p < 0 .05; **p < 
0 .01 

Multiple R-squared:  R
2 

= 0.8290, Adjusted   R-squared: 

R
2 
adj= 0.7824 

AIC = - 22.735 

 

Source: Authors 
 

Note that this “aggregate” regression model is of higher quality compared to the 

previous three models. This is evidenced by the relatively low value of the standard error 

(SEE = 0.949), as well as the Aikike’s coefficient (AIC = -22.375). At last, the R-squared 
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coefficient is relatively high (contribution towards the prediction of the training outcomes is 

even 82.9%). The predictor equation in raw score can be written as followed: 

Y = Y1  + Y2  + Y3  = -0.1082 + 0.3649 Satisfaction of the training content + 0.2368 
Satisfaction with the group + 0.4248 Satisfaction with team leader 

 
 

Discussion and Conclusions 
 

 
By studying the learning outcomes predictor equation, the research found that 

satisfaction in course content, class activities, evaluation and the team leader can be used to 

explain the learning outcomes. This means that if the older people trained are satisfied with 

course content, class activities, evaluation and the team leader, their learning outcomes will 

also be higher. On the other hand, if they are less satisfied with these elements, the learning 

outcomes will be reduced as well. The factor that affects the learning outcomes the most is 

satisfaction of course content, followed by evaluation, class activities and team leader 

respectively. According to the finding from the conducted research, older people trained 

who are satisfied in learning will have higher learning outcomes. 
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