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Abstract 
 

This research aims to contribute to the discipline of knowledge management (KM) in Higher 
Education (HE), and is conducted using the case of the study programme (SP) for Integrated 
Academic Studies (IAS) of Technics and Informatics (TI). A deduction-induction 
methodology is applied, using a Plan-Do-Check-Act (PDCA) approach to design a suitable 
KM concept for making improvements to the SP IAS TI on the standardisation platform. 
Based on the application of the International Classification of Standards (ICS), the research 
analyses the correlations and competences acquired during the courses within the accredited 
TI study programme of two-course studies. On the basis of the results of a comparative 
analysis of the developmental learning process and educational goals, it is shown that 
knowledge management in correlation with standardisation leads to the improvement of study 
programmes in the upcoming accreditation cycle on the standardisation platform. Frequent 
innovations within standardised thematic fields (daily, weekly, monthly, etc.) indicate the 
need for appropriate changes to the SP. The contribution to KM is through an original analysis 
of annual samples of more than 90,000 standardised sources in correlation with the TI study 
programme. Expert System (ES) modelling and the original results enable an analogous 
contribution to the future KM of other SPs. 
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1. Introduction 

One of the objectives of higher education (HE) is the transfer of scientific and professional 
knowledge and skills [1]. This can be achieved only if the study programmes follow 
international (ISO) [2] and national (SRPS) [3] standards. This research on the study 
programme (SP) for integrated academic studies (IAS) of technics and informatics (TI, 50 
subjects according to [4] – the SP was accredited in 2009 for the enrolment of 40 students, and 
in 2014 for 30 students, Guide for Students [5], page 33/91) is based on the current 
international classification of standards (ICS). In every business operation, it is necessary to 
follow and apply international/global (ISO) [2] and national/ local (SRPS) [3] standards in 
fields with a high level of innovation such as Information Technology (IT) [6], as well as in all 
other standardisation fields. Some of the key terms, which are standardised in the respective 
dictionaries (for example, [7], etc.), are written in italics. Possibilities for knowledge 
management (KM) [8] on the basis of expected competence (outcome and knowledge) are 
different in standardised fields. The improvement of the study programme quality, as well as 
of business processes, is achieved on the basis of competence (outcome and knowledge) which 
is the function of KM. This research is carried out according to the PDCA approach, using 
deduction for knowledge modelling from a course within two segments of TI on the example 
of SP TI (hypothesis 1), and induction for the expected target contributions – knowledge 
management (hypothesis 2). 

The starting point for knowledge management on the standardisation platform are: 
knowledge sources (KS), trends in innovativeness, and knowledge innovation in fields with a 
high level of innovation within the study of technics and informatics. The possibilities for 
innovation monitoring, resource planning and solving of specific tasks and problems depend 
on the formation of a knowledge base (KB) [7]. To improve the quality of technics and 
informatics studies requires the application of a model which is as realistic as possible, 
including a target model of excellence in PDCA (Plan-Do-Check-Act) [9]. Integration into the 
world of information and education is conditioned by the necessity of KM and adjustment to 
world-class teaching processes, standards and norms at the level of quality assurance 
approaches (QAA) and quality management approaches (QMA). Initial standardisation in the 
field of Manufacturing Engineering (ICS1 = 25) in higher education – which includes a 
number of courses in technics studies and the IT field (ICS1 = 35) with numerous courses on 
informatics studies – requires the target level of QAA for knowledge modelling, KB and 
software development of an Expert System (ES) for KM. 

On the basis of the conducted research, the possibilities for KM are analysed on the basis of 
KS correlations in ICS fields, and competences acquired during the courses within one 
accredited SP of two-course studies (TI). 

1.1 Problem of Knowledge Innovation 

Innovation of knowledge sources in standardised fields (ICS1 = 01 to 99) can be regarded on a 
daily, weekly, monthly or an annual basis, while there can also be periods without any 
innovations. Experts in domain knowledge (DK) have a significant role in innovation 
monitoring in DK [10]. In the fields with the highest intensity of knowledge innovativeness, 
the following problems should be systemically solved: innovation monitoring, knowledge 
innovativeness, KB, knowledge systems base (KBS) and the development of KM software. On 
the standardisation platform, this requires time: consistent daily, weekly, monthly or yearly 
acquisition of knowledge or skills (ISO/IEC 2382-36, learning – 36.01.01) [11]. The fields 
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with the highest intensity of innovation are the focus of this research, i.e. two segments: 
technics with a number of standardised fields of high (daily) innovativeness, and informatics/ 
IT with numerous subfields/courses. The problem is the possibility of innovation monitoring 
in all the fields/subfields/courses of the SP IAS of technics and informatics (daily, weekly, 
etc.). 

The key problem is the possibility of knowledge innovation in all the courses of SP TI, 
which would ensure that the study programmes follow the international ISO and national 
SRPS standards. 

1.2 The Research Goals and Initial Hypotheses 
The purpose or goals of the paper can be presented at several levels: 
− knowledge management (KM) at the highest level (level of the state architecture of 

knowledge), 
− improvement of higher education (SP – using the example of the SP IAS TI), at the middle 

levels (level of institution, university, departments, at the same time in correlation with 
ICS), 

− improvement of the competencies (of both teachers and students) at the operational levels 
of products/ processes/ systems (corresponding education/ in PDCA/ IES), using the 
example of relevant courses. 

The research examines KM on the standardisation platform on the basis of knowledge 
source correlations in the standardised fields, using the example of the SP IAS TI. The main 
goal of the research is to contribute to knowledge management in higher education, through 
the example of the SP IAS TI. KM modelling is conducted by the introduction of correlations 
based on the analysis of the results from two aspects: 1) standardisation, and 2) competence 
(outcomes and knowledge) of graduate students/users. 

Starting from KS, innovativeness in the observed domain knowledge is determined on the 
basis of comparative indices, the quantity index (Iq) and value index (Iv). The research is 
aimed at knowledge modelling for the advancement of study programmes, and at the 
development of KBS and KM software, as well as at the application of international (ISO) and 
national (SRPS) standards in ICS fields. 

The initial hypotheses are summarised and examined below in terms of the PDCA approach, 
using the methods of deduction (H1) and induction (H2): 
H1 (Plan – Do) – There is a possibility for KM on the basis of the correlations between the SP 
and international (ISO) and national (SRPS) standards. This means that there is a need for 
knowledge modelling and KM with the aim of continuous innovation monitoring in the 
standardised fields of SP TI; 
H2 (Check – Act) – KM enables knowledge modelling, checks and monitoring of the standards 
in the fields of high innovativeness through software development and implementation. This 
represents an advancement in terms of KM for study programmes and the results of higher 
education. 

In order to prove the above-mentioned hypotheses, using the example of the SP IAS TI, this 
research into standardisation and an analysis of survey data were conducted and presented (e.g. 
SP IAS TI). The ultimate goal of the research is the development of appropriate KM software, 
as well as team work enhancement, monitoring of knowledge innovation in all fields (both on 
global and local standardisation platforms) and the advancement of future studies and business 
processes. 
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On the basis of the initial hypotheses and research goals, knowledge modelling (H1) is 
conducted in order to arrive at the project solutions (H2) for the development and 
implementation of an information-expert system (IES). To this end, the subsequent sections 
present the following: relevant papers on KM from the aspect of standardisation (Section 2.1), 
the example of the SP (Section 2.2), a comparison with previous studies (Section 2.3), the 
methodology used in this study (Section 3), concrete results and analysis in separate 
standardised fields (Section 4.1), and from the aspect of the survey results (Section 4.2). 
Subsequently, on the basis of the research results, there follows a discussion of the potential 
contribution of KM in correlation with standardised fields, for the courses in TI studies 
(Section 5.1). Then, in correlation with KBS, innovation through software development is 
proposed in accordance with the proposed hypothesis (Section 5.2). Finally, Section 6 points 
to further conclusions which may be drawn and directions for further research are proposed, 
again following the dual PDCA methodology (deduction and induction). 

2. Related Work 
Previous research related to KM is analysed from two aspects – studies of global and local 
standardisation frameworks (Section 2.1), and the examples of study programmes (Section 
2.2). Section 2.3 presents a comparison of the previous research with this study. 

2.1 Knowledge Management from the Aspect of Global (ISO) and Local (SRPS) 
Standardisation  

Viewed in terms of standardisation and leadership [12], as in the present study, international 
(ISO) and national (SRPS) standards in the process of education introduce changes into 
management frameworks and future business processes [13]. The PDCA methodology has 
proved to be a good way for implementing KM and quality improvement in different work 
fields, for example, in the fields of quality [14] and IT [15], as well as in modelling the process 
of education on the basis of international (ISO) and national (SRPS) standardisation [16]. A 
model based on knowledge [17] for continuous monitoring of innovativeness [18] in 
educational processes often gives a more realistic picture at the local (SRPS) level, where 
knowledge represents the main criterion for competitiveness [19] in future business process. 

The paper [20] presents the systematisation of 70 references (on the standardisation 
platform) for software and system development in PDCA, before and after 2010 (in 
PDCA2010-before [39-71] and in PDCA2010-after [72-108]). 
The PDCA (methodology ([2], ISO/IEC 20000-1:2011), model ([2], ISO/IEC 12207:2017, 
ISO/IEC 27001:2013, [3], SRPS ISO/IEC TR 15271:2007), cycle (or Deming cycle, ISO 
9001:2015 and SRPS ISO 9001:2015) and concept (or quality loop, ISO 8402:1994) or quality 
spiral is a similar concept) has been proved to be satisfactory … 

2.2 Knowledge Management: Examples from Study Programmes 
Acquisition of both knowledge and skills and KM within study programmes require the 
analysis of students’ knowledge to be built into the educational process, as in the case of users 
in a business process. Knowledge management in teaching is based on some important aspects 
of study programmes, such as knowledge exchange from appropriate literature [21], the use of 
the Internet in different domains of knowledge [22] and the creation of models for the support 
and analysis of economic feasibility [23]. Knowledge management in teaching based on 
standards [24] contributes to the enhancement of global educational policy, study programmes 
subject to the process of accreditation [25], and education of teachers/master professors (TI). 
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Based on the frequency of innovation monitoring on the example of TI master professors, 
the monitoring of innovations was found to be unsatisfactory [26]. Knowledge management 
within study programmes must take account of the organisational structure [27], methods for 
identifying KM activities [28], and the use of software for an effective teaching process of 
technical education [29]. Availability and accessibility of KS [18] enables a more stable basis 
for the implementation of activities in terms of knowledge modelling and more effective 
knowledge management [30]. 

2.3 Comparison of Previous Work with this Study 

In contrast to the clustering applied by other authors, as in [31], the clustering principle applied 
in this paper is similar to that in [32]. While only one field has been clustered in [32] – on the 
second level of knowledge source (ICS2 = 29, Electrical Engineering), in this paper, the 
research has covered all the fields (ICS1 = 01 to 99). Research in other papers has also been 
focused on only one ICS field [33-35]. The paper [36] written by the same authors presents 
some elements of the research in all ICS fields. However, there are some shortcomings: the 
paper only provides the samples from one year of research, without surveys and with no access 
to KM and other correlations with the results of contributions to the improvement of one study 
programme. Other study programmes could be analysed based on these results [5]. 

Many studies have been carried out on the subject of “Knowledge management in higher 
education” (some aspects of KB [37] or Knowledge Modelling [38], etc.). However, the 
authors of this manuscript have based the research on the quality of SP on the ICS platform. 
This presents the main difference of this paper from other papers. In conclusion, the barriers 
that all authors dealing with this topic encounter relate to the fact that they are not able to 
follow the rapidity of innovation in IT standardisation [39]. The examples are numerous:  
− the value of innovations per year (for ICS1 = 35, in the form of standardised knowledge 

sources) amounts to 50,000.00 euros, which presents a barrier to many authors (as 
individuals). The solution to this problem may be found in the national knowledge 
architecture, [39], with appropriate accompanying software, 

− the standardisation of the software development and lifecycle [40] is accompanied by the 
need for a series of ISO 25000 standards, as well as a supporting methodology in IT which 
is in correlation with other methodologies, 

− 653 knowledge sources have been published in the form of standards within only one year 
(2017) in only one field (IT), (of these 319 were ISO/IEC standards with a value of 41,622 
CHF and 334 were SRPS standards with a value of 12,364 CHF, CHF is the currency of 
Switzerland, 1 CHF ≈ 0.85 €) [39]. 

3. Methodology and Study Framework 
The results are analysed within two research frameworks: the first framework refers to the 
standardised fields of the SP TI, and the second refers to the survey research. Two segments of 
the SP TI are in focus: a segment on technics with several standardised fields of high (daily) 
innovation, and a segment on informatics, i.e. a field of Information Technology (IT) with 
numerous subfields/courses. 

3.1 Methodology 
The methodology used in this paper consists of a web search, statistical analysis, multi-criteria 
analysis, clustering, deductive and inductive methods. The data has been collected from the 
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website of the International Organisation for Standardisation [2] and the National Institute for 
Standardisation [3]. Data selection has been conducted in terms of clustering [31] and 
determining the index of innovativeness. A sample of more than 90,000 standardised 
knowledge sources of several statistical time series was observed. The survey research was 
conducted in the form of a questionnaire filled in by the students of the Faculty of Technical 
Sciences in Čačak, University of Kragujevac. Knowledge modelling with the students who 
attend courses within the technics and informatics SP was carried out using the deduction 
method, while KM was realised using the induction method and PDCA approach.  

The research methodology involves the advancement оf KM on the standardisation 
platform, with a focus on two segments: technics, including standardised fields of high (daily) 
innovativeness, and informatics, i.e. the field of Information Technology (IT) which includes 
numerous subfields/courses. 

The questionnaire covers 12 aspects of IT. The survey sample consists of students in the 
third, fourth and fifth years of the SP IAS TI [4] and students who had completed these studies.  

The PDCA methodology has been applied in this paper, as well as in the papers [14], [17] 
and [20], Fig. 1. This paper provides the specific aspects of the methodology of modelling, 
development and updating of KB, for the needs of the end user in the form of software – IES. 

 
Fig. 1. PDCA in correlation with the methodologies: deduction, modelling, induction and standardised 

stages of software development (P-D-C/T-I/AS) 

3.2 Study Framework 
The first research framework refers to the international (ISO) and national (SRPS) standards. 
Using the standardisation platform, the paper covers knowledge sources Iqs (KS) in the form of 
global (Iqs/ISO) and local (Iqs/SRPS) standards, Iqs/(ISO+SRPS)/2017 > 90,000 KS. For the total 
statistical sample ∑Iqs (KS), where ICS1= 1 – 99, the following relation applies (1): 
 

 
(1) 

  
The second framework is the survey research, which included students/ master professors of 

TI of the SP IAS TI, i.e. a population of more than 80 survey participants.  
The ICS1 fields analysed for high innovativeness intensity – Manufacturing Engineering 

(ICS1 = 25) and IT (ICS1 = 35) – represent two key fields of technics and informatics studies. 
According to the International Classification of Standards (ICS), the fields are classified into 
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subfields which constitute domain knowledge 2 (DK2/ ICS2) and into further subfields which 
constitute domain knowledge 3 (DK3/ ICS3). 

Grouping/clustering into standardised fields is done on the basis of frequent innovations 
which are expressed by quantities (Iq) and values (Iv) of knowledge base units [32]. On the 
basis of the International Classification of Standards and the research methodology, all 
standardised fields are grouped according to the level of innovativeness into the following 
clusters: daily, weekly, monthly, yearly and a cluster without innovativeness. Within the 
standardised fields, various numbers of higher education courses (Iqs/HE) SP IAS TI are 
present. 

Total statistical knowledge sources for the informatics segment, i.e. IT (ICS1 = 35), 
designated as Iqs/ICS1=35, include knowledge sources in the international (ISO) and national 
(SRPS) standards. For the intensity of innovativeness the following relation was applied (2): 

Ii/t 
= Iqu/ISO/t + Iqp/SRPS/t-1 (2) 

where: Iqu – number of ISO projects during different development phases at the beginning of 
the year (t), and Iqp – number of published SRPS standards during the previous year (t–1). 

On the basis of the results for the intensity of innovativeness, all the fields are grouped into 
innovativeness clusters, and according to the relations (3.1 – 3.5), wherein the clusters of daily 
innovativeness include 50 working weeks a year and five working days every week: 

Ii > 250 – innovations daily (3.1) 

50 < Ii ≤ 250 – weekly innovation cluster (3.2) 

12 < Ii ≤ 50 – monthly innovation cluster (3.3) 

0 < Ii ≤ 12 – yearly innovation cluster (3.4) 

Ii = 0 – no innovation (3.5) 

4. Research Results 
The research results include the analysis of correlations of knowledge sources in the 
standardised fields within technics and informatics studies and courses of the SP IAS TI, as 
well as the possibilities for knowledge innovation in this SP (which leads to the title of TI 
professor, with 300 ESPB). The results of the analysis indicate how this SP follows 
international (ISO) and national (SRPS) standards and to what extent the courses of this SP are 
in correlation with education standards. The research was conducted in Serbia, at the Faculty of 
Technical Sciences in Čačak, University of Kragujevac. 

The standards of overall innovation are grouped into specific fields, according to ICS, 
where ICS1 = 01 to 99, Fig. 2 (Iqs/ICS1 – sample in each standardisation field, January 2014), 
[14]. The survey was conducted with courses of the SP IAS, grouped into five segments: 

I – courses within the studies of technics (TT-field),  

II – courses within the studies of informatics / IT (IMT-studies),  

III – Psychological – Pedagogical – Methodical courses (PPM – DH-field),  

IV – a group of courses from the science and mathematics field (PM-field),  

V – general education courses. 
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4.1 An Excerpt from the Research Results in Separate Standardised Fields (ISO 
– SRPS) 

The analysis of the results of the annual population sample research includes statistical time 
series (for example, 2016/01/01, with Iqs/ISO+SRPS/2016.1.1 = 90.333) of knowledge sources 
(Iqs/ISO/2016.1.1 ≈ 49000 and Iqs/SRPS/2016.1.1 ≈ 41000), Table 1. 
 
Table 1. Trend analysis of knowledge sources of the total standard population (ISO – SRPS) 

 
 

Value indices (Iv) of sampled knowledge sources indicate and prove certain dilemmas in the 
accreditation processes and complementary expertise in higher education. Total values of the 
analysed sources ∑Iv (ISO and SRPS) are about three million CHF (CHF being the Swiss 
currency or a cumulative index value of ∑Iv ≈ 3*106 euros), Table 1 (columns (7) and (8)). Fig. 
2 shows the (initial) annual comparative sample in separate fields, Iqs (sum of ISO and SRPS, 
∑Iqs/ISO/2014 ≈ 44000 and ∑Iqs/SRPS/2014 ≈ 32000, Table 1, columns (2) and (3)), [25]. 

 

 
Fig. 2. Comparative analysis (ISO–SRPS) sources of knowledge – samples (Iqs) standards, 2014/ 

January 
 

The examples of clustering of subfields within IT/informatics, presented in Micić et al. [34] 
are given on the population of knowledge source of a time series (Fig. 2), as well as in Micić et 
al. [35] from 2012/1(Iqs/2012.01) and in Ružičić and Micić [26] from 2013/1(Iqs/2013.01). The 
clustering carried out on a new sample, with the methodology presented in Micić and Ružičić 
[36], is shown on the examples of daily, weekly, monthly and annual frequencies of 
innovativeness. 
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Table 2. Fields within TT-science with daily intensity of knowledge sources innovativeness 

 
 
Along with the explicitly mentioned fields of innovation (TT-fields) with daily intensity of 

innovativeness (Table 2), standardised fields of weekly intensity of innovativeness are also 
analysed, which are more detailed in comparison to the fields of monthly innovativeness 
intensity (according to Ii, Fig. 3) [33]. 

 

 
Fig. 3. Comparative analysis of annual amount of innovations of ISO–SRPS knowledge sources 

on the examples of global ISO innovations (Iqu) and local SRPS publications (Iqp) 
 

Having analysed the courses of the SP IAS TI and fields of ISO and SRPS standardisation 
for all the courses of SP, the analysis of the presence of ICS1 fields from technics studies of 
weekly innovativeness is presented. For example, the fields of weekly innovativeness (annual 
statistical series from 2016), and the corresponding courses of importance to KM, in the case 
of the SP IAS TI are as follows: ICS1 = 03_Services – Company organisation, management 
and quality; Transport – (Quality management, Organisation of work, Trainee Programme); 
17_Metrology and measurement – Physical phenomena (Physical Fundamentals of Electrical 
Engineering); 21_Mechanical systems and components for general use (Machine Elements); 
27_Energy and heat transfer engineering (Thermotechnics, Renewable Energy); 43_Road 
vehicles engineering (Transportation and traffic systems); 71_Chemical technology 
(Chemical Technology); 93_Civil engineering (Architecture, urban planning and construction, 
Technical mechanics 1, Technical mechanics 2).  
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4.2 An Excerpt from the Results of the Survey Research  
Comparative analysis of the survey results via statistical data processing for informatics and 
technics segments of the SP IAS TI and subfields (courses) informatics/ IT and technics 
indicates the low frequency of the examples of innovativeness monitoring [25].  

Considering the need for consistent daily, weekly or monthly knowledge acquisition, the 
analysis of the frequency of knowledge innovation with TI students was carried out. The 
results related to the informatics segment were chosen from the analysis to be analysed. The 
analysis of the results of the survey research on knowledge innovation frequency indicates the 
frequency (Fig. 4) for: a) all subfields (courses) on informatics studies, and b) one course of 
daily innovativeness (Organisation of computer systems) within informatics studies. 

 

 
Fig. 4. Frequency of knowledge innovation (daily) with the students of the SP IAS TI, daily innovation: 

a) all courses within informatics studies, b) course Organisation of computer systems 
 
 

High frequency of daily knowledge innovation has been determined on the basis of the 
results of the survey analysis: 29% within all courses (Fig. 4a) and 18% within one course (Fig. 
4b) within the informatics segment. The possibility of course innovation monitoring for daily 
innovativeness within the informatics segment of the SP IAS TI was chosen from the research 
data to be analysed. 

The results of the comparative analysis of knowledge innovation frequency, developmental 
teaching processes and educational goals in correlation with the standards enable modelling of 
KM on the standardisation platform. KM modelling will improve study programmes in the 
next accreditation cycle. Frequent innovations within the standardised thematic fields (daily, 
weekly, monthly or annually) indicate the need for necessary changes of SP, and for KB and 
KBS software designed for KM.  

The analysis of the results of the survey of weekly intensity of knowledge innovation 
determined the frequency of knowledge innovation with students for the courses within the 
technics studies which belong to the standardised fields ICS1 = 27 and ICS1 = 43 (Fig. 5): a) 
Thermotechnics and b) Transportation and traffic systems. 
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Fig. 5. Knowledge innovation frequency with students of the SP IAS TI for courses from the field of 
technics, weekly innovation: a) Thermotechnics (ICS1 = 27), b) Transportation and traffic systems 

(ICS1 = 43) 
 

On the basis of the above-mentioned ICS1 fields/courses of weekly innovativeness, as well 
as on the basis of frequency results on the examples of knowledge innovation and innovation 
monitoring for the courses which belong to the fields ICS1 = 27 and ICS1 = 43 (Fig. 5), the 
conclusion can be drawn that knowledge innovation amongst the students of technics in the SP 
TI is unsatisfactory. 

5. Discussion of the Results in Correlation with Standardisation 
(ISO-SRPS), SP/courses and Software Development for KM 

The analysis of the correlations of knowledge sources in the standardised fields that are 
present in the segments of technics and informatics and courses of the SP IAS TI is presented. 
The correlations mentioned above are analysed from other aspects in terms of the need and 
possibilities for knowledge innovation in this SP (which confers the title of TI professor, with 
300 ESPB). The results of standardisation correlation (global – ISO and local – SRPS) and 
SP/courses are presented through: 
- the original comparative values of global and local knowledge sources in the standardised 
fields (on the basis of innovativeness intensity), and  
- the measures of knowledge source frequency within the segment/studies of technics and 
informatics (determined on the basis of the survey results).  

Special attention is paid to the analysis of compatibility and presence/representation of the 
courses in the first two segments of these two-course studies (I – technics and II – informatics). 
Summarised results of the analysis of international (ISO) and national (SRPS) standardisation 
are given in correlation with the results of the survey research into the examples of this study 
programme. Standardisation platform innovations in the field of Information and 
Communications Technology (ICT) for the knowledge quality are observed using the PDCA 
concept [35]. Innovativeness intensity in correlation with standardisation (ISO–SRPS) and 
SP/courses is also observed using the PDCA concept, as follows: Plan – resources, products 
and services planning; Do – development of methodology and models; Check – accreditation 
checks of the SP; Act – improvements of the SP on the standardisation platform. 

On the basis of the results and the analysis of survey data on the intensity of innovation, 
within all five segments of the IAS TI study programme, a low frequency of possibility of 
innovation monitoring has been determined (33.10% of the respondents are able to fully 
monitor innovation). From the above-mentioned results, as well as from Fig.s 2 and 3, there 
now follows: the analysis of standardised fields in correlation with courses of daily 
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innovativeness within the segments of technics and informatics (Section 5.1), proposals for 
modelling KBS innovation for KM through the development and application of software 
(Section 5.2) and a concluding discussion of the results (Section 6). 

Figure 6 presents the elements significant for KM. These elements are presented in several 
dimensions. The diagram represents the relationship between all the aspects that will be 
discussed (the concepts KM, PDCA, international standard, local standard, innovations, etc.). 

 

 
Fig. 6. Relationship between all the aspects that will be discussed 

 

5.1 KM in Correlation with Standardised Fields and Technics and 
Informatics Courses of Daily Innovativeness 

Two key ICS1 fields of importance to KM were selected from within the technics and 
informatics segment of SP TI. These two fields, where innovations on the standardisation 
platform (ISO and SRPS) occur on a daily basis (according to the index of innovativeness 
Ii/year) are most frequent in the SP IAS TI: 
– Manufacturing engineering, an example for the technics segment, 
– Information technology, for the informatics segment, Table 3. 
 

Table 3. Fields ICS1/courses of the SP IAS TI of daily innovation in all analysed years 
2013-2014-2015-2016 
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The index of innovativeness of the IT field in 2016 Ii/35/2016 = 831 (column (9)) includes 
only published standards (Std), while Ii/35/2016 = 931 (column (3)) includes all standardised 
knowledge sources (Std and amendments [designated as "Amd"] and corrections [designated 
as "Cor"] in ISO organisation), Table 3. 

Within the SP IAS TI there are 13 courses in the informatics segment which have daily 
innovativeness and belong to ICS standardisation fields: Information technology, Introduction 
to programming, Programming languages, Object-oriented programming, Information 
systems, Operation systems, Internet programming, Web technologies, Computer networks 
and communication, Organisation of computer systems, E-learning, Information technology 
in education, Databases. The technics segment is represented through nine courses: 
Production systems, CAD/ CAM technology, CAD/ CAE design, Programming control of 
machines, Technological processes, Introduction to technical systems, Robots and 
manipulators, Process automation, Automatic production line. 

The analysis of correlations between the standards and the SP shows that competence 
assessments are the result of the standardised fields to which other courses of the accredited SP 
IAS TI belong. An example of less present courses within the standardised fields is given 
below, Table 4. 

 

Table 4. Less present fields of technics studies (daily innovation), within the courses of the SP 
IAS TI 

 
 

However, an examination of the literature references [25] of the already mentioned courses 
reveals a mismatch among the courses in terms of complying with ISO and SRPS 
standardisation. Some ICS1 fields with daily innovativeness within technics studies are not 
present in the SP IAS TI, Table 5. 

 
Table 5. ICS1 fields not present within the studies of technics (daily innovation, 2016) in the SP IAS TI, 

Iqs/HE = 0 
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Having in mind previously shown results, starting from knowledge sources (KS) (relation 
(1)), trend analyses of knowledge sources of the overall population of standards (ISO – SRPS), 
(Table 1), intensity of innovativeness (relation (2)) and innovativeness cluster (towards (3.1) – 
(3.5)), the correlation between the standardised fields and courses of the SP TI for KM is 
determined. The results of the survey research and determined measures of knowledge 
innovation frequency with students within studies of technics and informatics, in correlation 
with the statistical sample of knowledge source (Iqs) (columns (5) and (6)) and intensity index 
(Ii), (column (3)), Tables 2 – 5, indicate the importance of connection between the process of 
knowledge acquisition and the use of global and local standards for KM. 

The correlations between the study programmes and ISO – SRPS standardisation from the 
aspect of deduction (including H1 through the Plan and Do phases of the PDCA approach) 
emphasise the need for knowledge modelling and KM with the aim of continuous innovation 
monitoring within the standardised fields. 

(Plan-phase) From the aspect of the quality assurance of study programmes, elaboration 
and application of national (SRPS) standards, aligned with international standards (ISO), in 
correlation with educational standards [5], are of fundamental importance for KM in resource 
planning. Given that the students of the SP IAS TI acquire the title of professor of technics and 
informatics, with 300 ESPB, and are then qualified for professional performance in various 
business systems and for providing technical-IT support in a large number of fields/subfields, 
it is highly important that the study programme follows international and national standards. 
The results of the survey data analysis show a high frequency of the need for the application of 
the standards during education and for knowledge innovation within both segments, technics 
(53.34%) and informatics (61.13%). Bylaws for accreditation of the SP [5] do not sufficiently 
follow ISO-SRPS standards or practice and industry requirements for product development on 
the platform ISO/IEC-SRPS. The results of the above-mentioned research lead to some 
conclusions regarding the problem of compatibility of the SP (expected outcomes and 
competences) on one side, and standards (SRPS and ISO) on the other, as well as new 
standards in education. 

(Do-phase) On the basis of the index of published (Iqp) global (ISO) and local (SRPS) 
documents and the value of global developmental projects quantity index (Iqu), the growth of 
knowledge source (∆KS/ICS1/t) is determined, for a specific time period t in the domain field 
DK1/ ICS1 (Fig. 3). The total growth of knowledge sources and the growth of the knowledge 
base contribute to KM, on the basis of the innovativeness index (Ii), in accordance to the 
relation (2). The need for the resources and KM is conditioned by the obligation to apply ISO 
– SRPS standards on technics and informatics studies, which is of particular importance for 
teaching staff and educational institutions. The correlations of the SP and global and local 
standards are determined on the basis of the results of the analysis of comparative quantity 
indices of global (Iqs/ISO) and local (Iqs/SRPS) standardised KS of statistical annual time series of 
all ICS1 fields (Figs. 2 and 3), as well as on the basis of the frequency of knowledge 
innovation among the students of the SP IAS TI (Figures 4 and 5). Determining the correlation 
between the standardised fields and courses of technics and informatics studies enables a 
timely impact on the provision of KM and advancement of the SP for the quality of knowledge 
of future and present students in these standardised fields. 

As in the paper [41], Fig. 7 presents an evolutionary model of software development, with 
the standardised labels (for software lifecycle, according to ISO and SRPS standards [40]) for: 
requirements (R1, R2, … Rn); development (D); coding/testing (C/T); installation and 
acceptance support (I/AS). In the PDCA spiral for continuous quality improvement or in the 
PCDA concept or methodology each step from each PDCA phase is accompanied with the 
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activities and tasks grouped through R-D-C/T-I/AS, respectively (Figure 6b, by deduction, 
from top to bottom, from general facts to data bases and knowledge base, and by induction, 
from knowledge base to problem solving).  

 

 
Fig. 7. Software lifecycle: a) according to SRPS and ISO/IEC standards [41]; b) in PDCA concept 

 

5.2 KBS Innovation for KM Achieved by Software Development and Use 
Innovation in the knowledge base system (KBS) on the basis of the original sample of more 
than 90,000 standardised sources (which are binding in a country) in correlation with the SP TI 
contributes to KM and to the improvement of study programmes and teaching processes in HE. 
The overall results of the analysis enable the development of a methodology for the 
establishment of appropriate correlations between the standardised fields and courses of the 
SP TI, at higher education level [41]. On the basis of correlations between the standardised 
fields and the frequency of knowledge innovation amongst the students of the SP IAS TI 
within informatics courses of daily innovativeness (Section 4.1, Fig. 4) and technics courses of 
weekly innovativeness (Section 4.1, Fig. 5), the need for KM development and the use of 
software can be determined [42]. 

In comparison to the other standardised fields present in the SP TI, the IT field (ICS1 = 35) 
is highly innovative on the standardisation platform – Ii/35/2016 = 1166 standards (Table 2, Fig. 
3). The innovation of KBS for knowledge management in standardised fields involves the 
development of additional modules organised in accordance with the functional principle of 
the knowledge base. By using the software developed for KM it is possible to create a KBS for 
daily monitoring of knowledge innovativeness in all fields with high intensity innovativeness 
[20]. 

By developing the software for KM in correlation with innovation of KBS, depending on 
the users’ goals and needs, it would be possible to have automated solutions in different ICS 
fields. Within the software (IES) there would be an ES KM model that would enable the 
creation of the domain field DK1 of the standardised fields, the creation of rules and solving 
tasks and problems (Fig. 8). 
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Fig. 8. The creation of objects/domain field DK1 in model of ES software for KM and use of ICS1 

 
Through the development and use of the software for KM, from the aspect of induction 

(including H2, through Check and Act phases of the PDCA approach), an emphasis is placed 
on the possibilities of knowledge innovation, effective tracking of SP innovativeness and 
improvements in higher education [39]. 

ЕS software is an application which enables the assessment of KM for knowledge 
innovation in all standardised fields (ICS1 = 01, 03, up to 99). The software is an integral part 
of the creation of a strategic national knowledge architecture, [33], in the correlation with the 
assessment of KM. 

The software should provide mass access to knowledge sources (teachers, students), which 
will ultimately have a greater impact on society since the students of the SP TI are future 
teachers in primary and secondary schools. The application of the specified software 
application and enabled online access to the knowledge sources in the target field (first of all, 
the teachers) could efficiently solve the problem of accessing KS and innovating KB on a daily 
basis.  

The software solution should be first implemented in the academic Internet network for the 
educating institutions founded by the state. Limited access (for non-commercial purposes, 
with the protection of the licenced copyrights) should be provided by the Internet technologies. 
The software provides an explicit link to KM assessment in correlation with the higher 
education and global and local standardisation. The software base incorporates the possibility 
of choosing within all the fields and subfields of ICSU in the form of intelligent software 
systems in the form of ES: 
− ICS1 – 40 fields,  
− ICS2 – 392 subfields and 
− ICS3 – 909 subsubfields. 

(Check-phase) The period for checks (Check) of innovativeness in certain fields/subfields 
depends on the total time growth of knowledge base innovativeness. Within all the fields with 
a high innovativeness index (Ii), after accreditation of the SP it is necessary to carry out annual 
checks of the SP innovativeness level (especially if the accreditation is valid for several years). 
Innovation (KBS) and the use of software for KM will only be widely implemented with 
success if the knowledge base is based on the domain field and is regularly and systematically 
updated. 
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(Act-phase) Improvements in higher education and in the SP (measurable at least annually) 
in relation to the standardisation platforms necessitate the development of the software for KM 
which will allow access to ISO-SRPS standards and monitoring of relevant correlations with 
the SP. The realisation of the goals from knowledge planning, collecting and updating, from 
knowledge sources to implementation, in the fields with high innovativeness intensity, is 
beyond the capacity of an individual. On the basis of innovativeness intensity (relation (2)), 
the software for KM automatically determines to which innovativeness cluster a field belongs, 
for any time series of knowledge sources. An Expert System model with predetermined rules 
and KB enables KM in higher education. 

The software can provide access to knowledge sources for KM in different fields on the 
standardisation platform. The software represents an invaluable source of support to experts 
for professional work and KM through all HE processes: research, product development, 
education, as in the SP example given above.  

6. Conclusion 
This paper presents the original results of KM on the basis of the analysis of the results of 
knowledge source correlations in ICS fields and courses. Original frequency measures of 
knowledge innovation within TI studies are determined (on the basis of the results of 
comparative research). On the basis of the research results (the survey research and the 
standardisation aspect), this research shows the importance of correlation between the 
processes of knowledge acquisition, the application of international and national standards, 
and KM. 

This study has contributed an original comparison of global (ISO) and local (SRPS) 
knowledge sources in ICS1 fields against knowledge innovation within the studies of technics 
and informatics of the SP IAS TI. The results of this research, from the aspects of 
standardisation and survey data, show the significance for KM in higher education of the 
connection between the process of acquiring competencies (outcome and knowledge) and the 
implementation of global and local standards. On the basis of a multicriteria statistical analysis, 
a significant step in knowledge innovation was made within the technics and informatics 
segments of the SP TI. The results were presented with the aim of improving KM on the basis 
of the standardised fields with high innovativeness intensity of KS and the proof of the initial 
hypotheses. On the basis of the PDCA, it is possible to offer conclusions from two aspects:  
–  Deduction, including resource, products and service planning (Plan) and development of 

methodology and models (Do)  
–  Induction, including accreditation checks of SP (Check) and improvement of SP on the 

standardisation platform (Act). 
1. (Plan – Do) The methodology and model development start from an overall statistical 

sample Iqs (KS) in ICS fields in various phases of product development. On the basis of Iqu/ISO 
and Iqp/SRPS and innovativeness intensity Ii/t it is determined to which innovativeness cluster a 
field belongs. KM will be improved if the new software created for higher education needs at 
least partly follows national and international standards. It is necessary that the creators of the 
SP (teachers, associates) first know and then include the standards (ISO – SRPS) into the 
curricula of SP (through goals, outcomes and course contents, and through practical teaching 
and literature references). KM is possible on the basis of the correlations between study 
programmes and global and local standards. Knowledge innovativeness intensity in higher 
education falls significantly behind the standardisation intensity (Ii/ISO-SRPS); the reasons for this 
should be the subject of future research. 
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2. (Check – Act) KM, on the examples of technics and informatics studies in correlation 
with the original comparative values of global (ISO) and local (SRPS) knowledge sources, 
enhances study programmes (at the level of QMA and QAA) for users within the fields on the 
standardisation platform. Improvements of the relations of innovativeness (Ii/HE and Ii/ISO-SRPS) 
for the benefit of the education society must begin by the application of legal obligations, 
bylaws, innovation of standards in education, and innovation of knowledge by the use of 
software for KM, etc. By using the software for KM, resource availability is improved in the 
fields with high innovativeness. It is necessary to systematically and continuously monitor 
knowledge innovation trends in product innovations on the standardisation platforms, and, by 
improving KB and KBS, this becomes possible. The results of the analysis of the innovation 
model and paths of the knowledge base system based on the local (SRPS) platform utilising 
the PDCA/t concept, lead to the achievement of excellence in practice.  

Implicit conclusions are  strategically highly important for the introduction of quality 
management systems at the University of Kragujevac, as well as harmonization with standards 
- especially local ones. Furthermore, it is highly significant to define an Agreement with the 
Institute for Standardization of Serbia, to enable (students) to freely access local and global 
standards, in relevant subjects (which are correlated with intensively innovating standards) for 
each study program. 

The operational activities and tasks that implicitly emerge from the analyzed results are as 
follows: consistency across the PDCA phases, in the fourth phase - the „Act” phase, the SP 
„Technics and Informatics” will be enhanced on the standardization platform. 
  Explicitly, there is no need to enroll students, in the previously mentioned SP „Technics 
and Informatics,” in the upcoming school years, starting from 2019/2020. 
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