
 
Abstract: This paper presents a new cycle of 

Mathematical Institute of the Serbian Academy of 
Sciences and Arts program “Digitization of cultural 
and scientific heritage with the application in high 
school and university teaching of mathematics, 
computer science, astronomy, history and Serbian 
language” (2011-2014, 2015-2017). Its goal is digital 
literacy of teachers and students through the 
implementation of principles and digitization tools in 
educational work of high schools. Unlike the past 
work with big student groups, the authors are now 
testing the hypothesis of small homogeneous group 
efficacy. This paper’s hypothesis is that the 
students’ success depends on individual 
differences, as well as Blum’s research findings that 
talk about variations in school learning and success 
depending on students’ initial cognitive and 
affective characteristics, and the quality of the 
lectures. The first results show that the work in 
small homogeneous groups has motivated the 
teachers involved in the program to implement more 
of the innovative teaching models, which in return 
resulted in a better students’ success. After the 
evaluation of this year’s project, the authors will try 
to asses if this kind of work organization will be 
more efficient than the present-day organization. 
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1. INTRODUCTION 

HE main characteristic of the modern society is 
a constant need for fast improvement, 
specialization and development in all the 

fields. However, the field of formal education, that 
is, the schooling system, represents a slow system 
whose development and tackling of all the 
challenges that the modern society sets, often 
 
Manuscript received October 16, 2015. Milica Labenšperger, 
Centre for Education ‘Playground of Imagination’, 
info@igralistemaste.com; Marija Šegan, Mathematical Institute 
SASA, msegan@mi.sanu.ac.rs; Sandra Vujošević, 
Mathematical Institute SASA, sandrav@mi.sanu.ac.rs, Zoran 
Ognjanović, Mathematical Institute SASA, 
zorano@mi.sanu.ac.rs. Contact person: Marija Šegan, 
Mathematical Institute SASA, msegan@mi.sanu.ac.rs. 
 

 
depends only on enthusiastic efforts of the 
individuals who introduce novelties in their work. 
 

Mathematical Institute of the Serbian Academy 
of Sciences and Arts, in cooperation with the 
Center for the Promotion of Science from Belgrade 
and School for Mechanical and Electrical 
Engineering “Goša” from Smederevska Palanka, 
has started in 2011, a program titled “Digitization 
of cultural and scientific heritage with application in 
high school and university teaching of 
mathematics, computer science, astronomy, 
history and Serbian language”. The program is a 
part of a project supported by the Ministry of 
Education, Science and Technological 
Development, iii044006: „Development of new 
information and communication technologies, 
through the use of advanced mathematical 
methods, with application in medicine, 
telecommunications, energetic, protection of 
national heritage and education“. The program's 
goal is the popularization of science, technology 
and culture among the youth from the 
underdeveloped municipalities of Republic of 
Serbia, through the process of connecting the 
digitization of scientific and cultural heritage, and 
educational work of high schools. 

 
Starting hypothesis of the program was that the 

principles and technology of heritage digitization 
(since they are based upon various theoretical and 
practical knowledge crossovers), can be efficiently 
used in the history, geography, computer science, 
mathematics, and linguistics lectures, especially in 
the schools that are situated far away from big city 
centers. Its multidisciplinary aspect is recognized 
as a motivational factor for teachers to develop 
their creativity, and apply the innovative models of 
lectures more widely. As for students, it allows 
further specialization in the field of science, 
technology and culture.  
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The first results of the program showed that the 
suggested model enables: 

1. Teachers’ and students’ development of 
transversal competences (knowledge and 
skills), through the use of innovative 
disciplines and technologies. 

2. Encouraging motivation for studying 
educational curricula in regular schooling, 
through proactive participation in the 
programs based on inter-curricula 
connected content. 

3. Increase of the school’s competitiveness, 
through cooperation with experts and 
openness towards the local community 
and relevant establishments and 
institutions. 
 

The Technical and Civil Engineering School 
“Neimar” from Niš joined the program in 2015. 

2. THEORETICAL FRAMEWORKS AND THE WORK 

METHODOLOGY 

The innovations in the educational process
 
are 

conditioned by many factors, amongst which, in 
the last decades, we recognize and often highlight 
two major groups: 1) the development of 
information and communication technologies that 
change current and introduce new methods and 
forms of teaching, and organization of the teaching 
process, and 2) the individual characteristics of 
individuals participating in the education 
processes. Even though these two groups of 
factors come from different sources, they have a 
strong interaction and they complement each 
other.  

 
Fast development and progress of information 

and communication technologies, along with 
constant upgrading of educational technologies; 
cause the changes in methods and types of 
lectures and their organization. The new models of 
work, like the programmed lectures, computer 
science lectures, and distant learning, explicitly 
request the use of computers. On the other hand, 
for example, the interactive, project-orientated, 
and integrative lectures require substantially more 
active and responsible role of participants in the 
process of studying and teaching, than it is the 
case with the traditional education models. To 
some of the participants in the educational process 
it is easier, and to others it is more difficult to take 
on these roles. That fact implies the existence of 
individual differences and the significance of timely 
recognition, understanding, and maximum 
engagement of individual teachers’ and/or 
students’ potentials. 

2.1 Individualized and Differentiated Lectures 

Although the idea about individualized lectures 
isn’t a new one [2],[4],[11], it presents a 
„permanent didactical innovation“ [5]. The essence 
of the individualized lectures is in the organization 
of the work itself that is coordinated with the 
individual differences among the students – from 
the differences in mental abilities, motivation, 
interests, attitudes, to the learning styles etc. [12]. 
As the school's system doesn't function on the 
“one-on-one” principle, the individualization is 
acquired by differentiation, that is, by creating 
different conditions in which the lectures are held 
in. That could be accomplished by classifying 
students with similar individual characteristics into 
homogeneous groups, or by distributing the 
content and the tasks inside of one heterogeneous 
group (for example, giving students to work on 
different aspects of the same theme). 
 
2.2 Innovative Teaching Models as Challenges to 

Modern Pedagogy 

The innovative teaching models present 
challenges to modern organization and conducting 
of the educational process by changing the role of 
a teacher. The teacher is not only the lecturer, but 
the organizer of the lectures, and a partner in 
immediate communication among students and 
the teaching content. Also, a student leaves his or 
hers passive role and takes on the initiative and 
the responsibility for his or hers own studying. 
Therefore, apart from the activity, the motivation 
and the interest [8] are present among the 
students and the teachers. It is interesting to find 
that the preparations for the work on the 
digitization project motivated the teachers involved 
in the program to apply the innovative models in 
everyday lectures even more than before. 

 
“The integrative teaching is the innovative model 

in which there are no strict boundaries between 
certain subjects, but the educational units of 
different fields are studied integrally, in their inter-
curricula connection” [3]. With its multidisciplinary 
approach, it is the project of scientific and cultural 
heritage digitization that succeeds in connecting 
teaching contents from different curricula, and that 
directs the participants in the process of acquiring 
and applying the knowledge towards further 
specialization in the field of science, technology, 
and culture. 

 
Also, unlike the traditional pedagogy that is 

orientated to knowledge and reproduction, the 
innovative pedagogy is concentrated to abilities 
and development of students’ personalities [8]. 



Another innovative model that is significant for 
advancing the abilities, development of 
personality, and social competency, is the 
interactive teaching. „It is only by the active 
students' work that we provide effective learning. 
Apart from that, the interaction is a prerequisite for 
development of the interpersonal qualities of 
students' personalities“[3:p90]. The same author 
cites that „this learning is based on the 
achievement, positive connections among 
individuals, and achieving social competence in 
the process of psychological adjustment“. The 
facts that go in favor of it are that the project of 
heritage digitization is continued due to the 
request of the students themselves. Also the 
participants' network is getting wider and the 
students-participants in the project initiate activities 
themselves and suggest ideas for new teaching 
contents. 
 
2.3 Homogeneous Groups 

Unlike the previous work with big groups of 
students who were applying for certain workshops 
based only on their own interests, the idea of this 
year’s project activities was to test the hypothesis 
on efficiency of small homogeneous groups. 
Namely, the authors’ assumption is that the 
students’ success depends on individual 
differences. Also there are Blum’s research results 
[2] that talk about variations in school learning and 
successes depending on the starting cognitive 
(foreknowledge, reading with understanding, 
intelligence), and students' affective characteristics 
(affinity towards the subject, affinity towards the 
school, self-image), and the quality of the lectures 
(instructions and explanations, students' active 
participation, reinforcement, feedback and 
corrective procedures). Therefore, the work 
process of this year's program was conducted 
according to the stages of the individualized 
lectures [4:p51-52]. The first stage was the forming 
of the homogeneous groups.  

 
Using a questionnaire made by the authors, the 

starting students' characteristics were registered, 
and, based on the received data, small 
homogenous groups were formed. Further on, 
each group was given special tasks, instructions 
and explanations, and the guidelines for their 
independent work. For example, one of the 
activities was a joint tour of the National Museum. 
However, the students were given different tasks 
according to the starting characteristics of their 
small homogeneous groups. Also, after every 
conducted task, the students were given feedback 
on the quality of their work, and some of the 
  

results were presented on the Facebook page of 
this year's program.  

3. REVIEW OF THIS YEAR'S FIRST RESULTS 

The data is still being collected, and their 
interpretation is still to be conducted. Considering 
the basic author's hypothesis, at this moment we 
can say that: in all of the planned activities, the 
students received tasks with instructions and 
guidelines for work in small groups (3-6 members), 
as well as the feedback information about the 
success of the realized tasks. However, due to the 
dispersal of the participants, the homogeneity of 
the groups by predicted parameters (students' 
interests, students' starting cognitive and affective 
characteristics) wasn't complied through all the 
phases of the program. Also, while carrying on 
with the different tasks, the individual members 
crossed from one group to another, therefore, the 
success and accomplishment of small groups is 
also inconclusive. This doesn't undermine the 
value of the program as a whole because the 
selected program's participants (23 participants 
that went through all the phases of the program), 
considering their basic characteristics, should be 
treated as a homogeneous group in regard to the 
entire population of the school that was included in 
the project. 

 
Some examples of this year's program's results: 

1. The teachers-participants on the project have 
readily accepted the roles which the innovative 
teaching models required of them. The active 
involvement of teachers in the process of 
selection of cultural objects shows their 
motivation, accountability and collaborability. 
For example, the goal of the teacher from the 
Technical and Civil Engineering School 
“Neimar” from Nis was to familiarize the 
students with the local heritage, without 
endangering the students’ safety. Hence, he 
consulted the representatives of the Institute for 
the Protection of Cultural Heritage from Nis to 
determine the monuments’ availability and 
accessibility before making his final 
choices[13]. This way, not only did he take an 
active role and responsibility for the realization 
of the project’s activities, but he also made an 
unofficial cooperation (which is, unfortunately, 
usually hard to make) between the educational, 
research and cultural institutions. 
 

2. In the project's preparation phase, the teaching 
material was written in a language familiar to 
the students-participants of the program

 
[14]. 

 



3. The prepared tasks for small groups were 
made by a multidisciplinary team (teachers and 
experts from various fields). That is how each 
expert tour represented a small project within 
the whole program that directly supported 
interactivity, as well as inter-curricula 
connection, that is integration. Also, tasks or 
“mini projects” were made in a way that inspired 
students to take initiative and responsibility for 
their own studying

 
[15]. 

 
We will be able to talk more about the 

connection between the students' basic 
characteristics and individual achievements after 
detailed analysis of all the gathered data. General 
impressions and the first gathered data favor the 
quality of the realized program. So far, through the 
analysis of students' success after finishing the 
project, there has been noticed the increase of 
interest in the local history, visiting the cultural and 
historical monuments, research work, etc. 

 
Based on students’ history marks, these are the 

indicators: 
 

Mark 
Before the 

project 
After the 
project 

5 4 7 

4 3 1 

3 1 / 

2 / / 

1 / / 

Total 8 8 

 
The average mark for history among 8 students 

who were involved in the project has risen from 
4.38 to 4.88. 

 
These indicators justify the goals of the project 

and present an additional stimulus for further work 
and continuation of collaboration. 

4. CONCLUSION 

The importance of individualized and 
differentiated lectures is reflected in encouraging 
the individual work, forming the positive motivation 
for learning, liberating individual student’s potential 
abilities, and contributing to development of 
creative thinking. The other mentioned innovative 
models have the same great pedagogical and 
educational potential for successful work with 
students with different starting individual 
characteristics. 

Heritage digitization project, with its numerous 
results in the past five years, accentuates the 
importance and encourages the use of different 
innovative models of lectures. Will the organization 
of work in small homogeneous groups be more 
efficient than the previous work in bigger 
heterogeneous groups; we’ll try to asses after the 
evaluation of this year’s project. 
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