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Summary 

A purpose of this study is to identify key knowledge and experts, and to map an 

intellectual structure of research of a higher education institution. This study aims to 

answer the following question “What is the intellectual structure of the Nazarbayev 

University?” by focusing on scholarly publishing only. The objectives of this study are 

1. to identify the core authors (researchers) and keywords that represent the research 

topics in which the Nazarbayev University may have subject knowledge and expertise; 

2. to visualize the intellectual structure of the Nazarbayev University using the data 

found.  

The Nazarbayev University’s intellectual structure was detected and mapped based on 

researchers’ publications published from 2010 to 2018 in journals indexed in the 

bibliometric databases Scopus and Web of Science. A formal concept analysis (FCA) 

based approach proposed by Liu et al. (2015) was employed to select core authors and 

keywords, and to model the intellectual structure of the University. The FCA-based 

approach was proposed by Chinese and American information professionals to 

identify the intellectual structure of the Library and Information Science discipline. 

The intellectual structure of the Nazarbayev University was identified using this 

approach by applying some changes.   

In the result of this study, 239 core authors and 1240 keywords were selected, and 

based on the data extracted the formal concept of the Nazarbayev University was 

constructed. The general concept lattice corresponding to the formal concept was 

displayed by using an open source tool.    

Additionally, this proposes the possible areas to use the map and data of this study in 

the Nazarbayev University, as well as the further research to conduct.    
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Chapter 1: Introduction  

This Chapter provides a brief background and an introduction to the current study, and 

explains the purpose, aims and objectives of the study. Also this Chapter provides an 

overview of the structure of this study.  

Managing the organizational knowledge, both explicit (documented, stored 

information) and tacit (the employees’ skills and expertise, the knowledge that exists 

in their heads), is essential in the knowledge economic era, and considered as the basis 

of competitive advantage. Developing a knowledge environment in an organization 

through the knowledge creation, storing, sharing and utilization is crucial for being 

effective and competitive. A properly implemented knowledge management system 

provides opportunities for an organization and its individual staff to learn from 

lessons, to make decisions and act by using the existing knowledge, and to improve 

processes, services or products of an organization. Identification of the organizational 

knowledge is one of knowledge management processes that every knowledge manager 

should know how to practice considering a context. The author of this study aims to 

learn how to identify the intellectual assets of an organization and visualize an 

intellectual structure based on the scholarly publishing of the Nazarbayev University. 

The Nazarbayev University (hereinafter – the University) is a flagship academic and 

research institution in Kazakhstan established in 2010 on the initiative of the First 

President of the Republic of Kazakhstan (Nazarbayev University, 2019). According to 

the Law of the Republic of Kazakhstan “On the Status of "Nazarbayev University", 

"Nazarbayev Intellectual Schools" and "Nazarbayev Fund" dated from January 19, 

2011 No. 394-IV, the University serves as an experimental academic and research 

platform directed to develop, test and implement the innovative programs in 

Kazakhstan. The University provides pre-Bachelor and pre-Master foundation 

programs, 20 undergraduate, 25 graduate and 3 PhD and doctoral programs, and has 

about 5,000 students enrolled. There are 268 research and teaching laboratories. 

According to the official website, the University has over 2,500 publications, 12,6% of 

which are ‘in the top 10% most cited publications worldwide’. The University 

collaborates with over 1,100 international institutions (Nazarbayev University, 2019). 

Also, the University was granted a status of the “Research University”, according to 

which, it receives ‘a large share of government research grants’ (Nazarbayev 
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University, 2018, p. 53). Thus, motivated by the given trust the University aims to be a 

global-level research university and in the list of top 200 world universities by 2030 in 

accordance with the Nazarbayev University Strategy for 2018-2030 approved by the 

decision of the Supreme Board of Trustees of the Autonomous Organization of 

Education “Nazarbayev University” № 6 dated from December 1, 2018 (hereinafter – 

the Strategy). As it is stated in the Strategy, the University has five strategic goals, two 

of which are related to research. They are:  

 Research excellence; 

 Innovation and translation of research into production.   

By 2030 the University wants to intensify and increase the citation index (> 2.0) and 

connections with world top research centers; and to ‘reassess innovation ecosystem 

and intensify commercialization’ by emulating the practices of Cambridge 

(Nazarbayev University, 2018, p. 26, 29).   

As highlighted in the Strategy, the possible areas of research emphasis are: 

 Computer Engineering and Data Sciences 

 Robotics and Intelligent Systems 

 Advanced Materials, Energy and Sustainable Development  

 Oil, Mining, Geosciences and Resource Management 

 Physics and Space Exploration  

 Construction, Infrastructure, Transport Systems and SMART cities  

  Biomedicine and Neurosciences  

 Anthropology, Sociology and History  

 Eurasian Studies  

 Education  

 Finance, Markets and Governance 

 Innovation and Entrepreneurship. 

(Nazarbayev University, 2018, p. 24) 

Additionally, according to the State Program of Industrial-Innovative Development of 
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Kazakhstan for 2015–2019 (hereinafter – the State Program), the innovative sectors 

that were identified and prioritized are ‘the mobile and multimedia technologies 

industry, nano and space technologies, robotics, genetic engineering, search and 

discovery of future energy’. The University is one of key parts of the industrial and 

innovative development in Kazakhstan in accordance with the State Program. As it is 

stated in the State Program, ‘the role of the Nazarbayev University will be the 

development of basic research in the life sciences, medicine, genetic engineering, 

materials science with a specialization in production of new materials, energy saving 

technologies, biotechnologies’ (The Republic of Kazakhstan, 2014, p. 187). 

It is almost ten years since the University has been founded. Considering the strategic 

role and trust given by the leadership of Kazakhstan to the University, there is a 

curiosity came up related to the research areas specified above and on how the 

University progressed in those research areas within ten years. More than anything, it 

is interesting to know the subject areas, in which the University has the knowledge and 

expertise, and the researchers’ names contributing to the University research 

development, and based on this information to draw a map for the further guidance.  

Identification and structuring the intellectual capital of the University, especially in 

those areas of the research indicated above, might be helpful in achieving the research 

related strategic goals. This might also help the University to perform an additional 

task given by the Kazakhstan leadership, which is sharing the knowledge and best 

practices with other higher education institutions in Kazakhstan, and to achieve one 

more strategic goal “Higher Education Reform Leadership” and ‘assist other 

universities to catch up’ as stated in the Strategy (Nazarbayev University, 2018, p. 25). 

Although it is elementary, but still worth to point out that in order to share the 

knowledge and best practices with others, the management staff and those involved in 

performing this task, first of all, should know what the knowledge exists in an 

organization. Having this in mind, this study aims to answer the following question: 

What is the intellectual structure of the Nazarbayev University? The purpose of this 

study is to detect and map the intellectual structure of the Nazarbayev University. The 

objectives of this study are 1. to identify the core authors (researchers) and keywords 

that represent the research topics in which the Nazarbayev University may have the 

subject knowledge and expertise; 2. to visualize the intellectual structure of the 
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Nazarbayev University using the data found.  

The core authors and keywords were identified based on publications of the 

Nazarbayev University researchers published from 2010 to 2018 in journals, which are 

indexed in the bibliometric databases Scopus and Web of Science. An outcome of this 

study is a visualized intellectual map of the Nazarbayev University. A research 

conducted by Liu et al. (2015) was used as an example study for this study. According 

to Liu et al. (2015), an intellectual structure based on scholarly communication ‘refers 

to hierarchical knowledge system consisting of knowledge elements of a discipline and 

their inter-relationships’ (p. 738). It includes the explicit knowledge (keywords) and 

the tacit knowledge (researchers as carriers of knowledge). A Formal Concept 

Analysis (FCA) based approach was applied to achieve the aim of this study.   

The identification of the University knowledge, both explicit and tacit, at least with 

focus on research is actual and timely, especially when the University reached its ten 

years anniversary. A lot has been done, and still a lot should be done. There is no 

doubt that the existing knowledge may help the University with decisions it should 

make in the future. Moreover, the knowledge about the organizational knowledge that 

exists might assist, for instance, the University administration to effectively support 

research, translate research into production, and to share the knowledge on research 

with other universities in Kazakhstan. This might also assist the students to select a 

supervisor or a collaborator among the University researchers. The information about 

the University knowledge and its experts, if shared with public, might help the outside 

partners to seek for the international collaboration. There is no doubt the listed 

activities are done, but the identification of existing knowledge and, if decided by the 

University leadership, the implementation of the knowledge management system 

would help the University to do all this much more effectively. Thus, by conducting 

this study the author hopes to contribute to the development of knowledge 

management practices at the Nazarbayev University.   

To consider the structure of this study, the Chapter 2 provides the literature review 

conducted. The aim of the literature review is to consider the existing research on 

identifying and mapping the intellectual structures of universities around the world. 

The literature review provides a background for the current study and helps to 

highlight the contribution of this study. Additionally, the literature review gives an 
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overview of research methods employed by others in similar research studies. The 

Chapter 3 introduces with the methodology used for conducting this study. It explains 

an approach, a population, a data collection method and tools used for achieving the 

aim and objectives of this study in detail. The Chapter 4 shares the results of the data 

analysis conducted and provides the visualized intellectual structure of the University, 

and describes it. The discussion part is laid out in the Chapter 5 following by the 

conclusion in the Chapter 6. Suggestions on applying the outcome of this study in real 

practices and further research initiatives are given in the Chapter 6. The current paper 

finishes with the “References and Bibliography” and “Appendices”. The “Appendices” 

section includes all data retrieved from the Scopus and Web of Science, and used for 

the purpose of this study. Now it is turn to go through the literature review.  
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Chapter 2: Literature Review 

This Chapter provides the literature review conducted in order to consider the existing 

research on identifying and mapping the intellectual structures of universities around 

the world, and the research methods employed by other researchers in similar research 

studies.  

The Google Scholar was used as a main platform to search the literature. The author of 

current study was lucky to have access to electronic resources of two libraries. One is 

related to the work and second one – the study. The good thing is that the resources 

provided by the Nazarbayev University Library and the Aberystwyth University 

Library are indexed in the Google Scholar. Once the library full-text links are set in the 

Google Scholar, this gives an opportunity to search for resources of two Libraries 

simultaneously and access full-texts directly from the Google Scholar. This increases 

the scale of publications to review. In addition to the library electronic resources, there 

is a chance to access the open access scholarly resources through the Google Scholar. 

For the first time the keywords “intellectual structure AND university” were searched 

for reviewing the literature. For the second time the keywords “mapping research 

assets AND university” were used to search the literature.  

According to the search conducted in July 2019 using the keywords “intellectual 

structure AND university”, 15,800 publications with patents excluded were found. 

This is 100 pages of search results. Considering the huge number of publications 

retrieved, only articles that:  

- published in academic journals; 

- have at least the phrase “intellectual structure” in titles or abstracts;  

- cited at least 200 times in accordance with statistics provided by the Google 

Scholar, 

were considered in order to minimize the number of search results for review. The 

search results were sorted by relevance. Next the author used the keywords “mapping 

research assets AND university”. In this case about 300,000 results were found. It was 

noticed that in comparison with an academic database, which usually goes with an 

advanced search panel, the Google Scholar has a limited one. To narrow down the 
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search results in the Google Scholar, one can only sort the results by date and 

relevance, and set a time range. Thus, the criteria listed above were applied by the 

author intuitively while going through the results list. Except to this, the author 

reviewed the reference lists of the most relevant publications found.    

It was noticed that the vast majority of research publications retrieved focus on an 

intellectual structure or the knowledge assets within a particular subject area. In other 

words a disciplinary intellectual structure prevails over an intellectual structure of an 

organization, and in the case of this study it is an university. In the result of review, it 

was found out that an intellectual structure is a hierarchical knowledge system of 

discipline elements, where explicit elements are general topics, sub-topics and 

keywords, and implicit elements are researchers/authors. A knowledge system also  

shows the inter-relationships between explicit and tacit elements. Researchers or 

authors are considered as an important part of any intellectual structure. According to 

Liu et al. (2015), ‘[t]he disciplinary intellectual structure consisting of topics, 

subtopics, and individual scholars, is formed through the integration and interaction of 

knowledge elements with the development of disciplines’ (p. 738).  

According to Acedo and Casillas (2005), analyzing and identifying the research trends 

in a subject area can be done using one of two approaches: subjective approach or 

objective approach. ‘[T]he subjective approach is based on a qualitative analysis of the 

literature, starting from the researcher’s interpretation’, while ‘the objective approach 

is based on bibliographical analysis and quantitative in nature’ (p. 620). Although 

there are pros and cons to use any of these approaches, the researchers pointed out the 

advantages of the bibliometric techniques for analyzing and mapping an intellectual 

structure. These are quantifiability and objectivity. The quantitative approach also 

helps to avoid the subjective biases (Acedo and Casillas, 2005). Liu et al. (2015) 

pointed out that there are two types of the bibliometric analysis: citation analysis and 

content analysis. The vast majority of studies applying the bibliometric analysis used 

the citation analysis. There are different forms of the citation analysis found. As listed 

by Liu et al. (2015, p. 738), they are direct citation analysis, journal co-citation 

analysis, document co-citation analysis, document bibliographic coupling, author co-

citation analysis, and author bibliographic coupling. If to consider the content analysis, 

it focuses on a literature text, particularly the natural language, and the forms of this 
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type of analysis are co-word analysis and author-keyword coupling analysis. 

According to the literature and as it was mentioned by Nerur, Rasheed and Natarajan 

(2008), the objective approach – the author co-citation analysis (ACA) is a widely 

used approach. ‘This method, based on bibliometric analyses, has been widely used to 

identify the structure of knowledge in different fields of study’ (Acedo et al., 2001; 

Culnan, 1986; Knight, Hult and Bashaw, 2000; Pilkington and Liston-Heyes, 1999 

cited in Acedo and Casillas, 2005, p. 620). In fact, many studies have been conducted 

by using the author co-citation analysis to identify a structure in different fields. For 

instance, there are studies on Management Information Systems by Culnan (1986) and 

Culnan (1987), International Management by Acedo and Casillas (2005), Information 

Science by White and McCain (1998), Strategic Management by Ramos‐Rodríguez 

and Ruíz‐Navarro (2004) and Nerur, Rasheed and Natarajan (2008), Marketing and 

Consumer Research by Hoffman and Holbrook (1993), and there are more other 

similar studies employing the author co-citation analysis, but focusing on different 

fields.    

If to give more details, the author co-citation analysis is a form of document coupling, 

which measures the number of documents that have cited any given pair of documents 

(Small, 1973 cited in Culnan, 1987, p. 343). In other words, the co-citation of authors 

results when related publications are regularly cited together in other publications 

(Nerur, Rasheed and Natarajan, 2008). ‘This methodology analyzes the bibliographic 

references cited in research documents, as an indicator of the sources of information 

used and the ideas or approaches connected or integrated in their work’ (Culnan, 1986; 

Garfield, 1963 cited in Acedo and Casillas, 2005, p. 620). This methodology is used to 

identify the groups of  authors, topics, or methods and subfields in a discipline, and 

describes the relationships between them and the relationships within the groups 

(Pilkington and Liston-Heyes, 1999 cited in Ramos‐Rodríguez and Ruíz‐Navarro, 

2004; McCain, 1983; Culnan, 1986, 1987; Culnan, O’Reilly, and Chatman, 1990; 

Bayer, Smart, and McLaughlin, 1990; McCain, 1990a; Eom and Farris, 1996; White 

and McCain, 1998; Sircar, Nerur, and Mahapatra, 2001; Ponzi, 2002 cited Nerur, 

Rasheed and Natarajan, 2008, p. 321). Also ‘it has been used by researchers to 

investigate various phenomena’ (Nerur, Rasheed and Natarajan, 2008, p. 321). This 

approach is also found to be a valid technique for the intellectual structure (McCain, 

1986). It helps to find out the intellectual changes taking place over time and to define 
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the most influential ideas in a field (Nerur, Rasheed and Natarajan, 2008). 

The author co-citation analysis might include several stages before the results are 

interpreted. A study by Nerur, Rasheed and Natarajan (2008) can serve as an example 

to show this. The author co-citation analysis employed for the study by Nerur, 

Rasheed and Natarajan (2008) includes: 

1. Identifying highly cited authors; 

2. Retrieving co-citation counts for each pair of authors; 

3. Matrix of raw co-citations and Matrix of Pearson’s correlations; 

4. Factor analysis to identify key specialties in the field; 

5.  Performing the following analyses: 

5.1. Factor analysis to identify key specialties in the field; 

5.2. Multidimensional scaling to graphically map author proximities; 

5.3. Pathfinder analysis to highlight strong links and boundary spanners.  

(p. 322).     

In addition to the author co-citation analysis, there is the formal concept analysis 

(FCA) offered to identify a disciplinary intellectual structure and employed by the Liu 

et al. (2015). ‘FCA is a method attempting to formalize logic and being used to 

identify, sort, and display the concept structure of data sets’. As it was stated by Liu et 

al. (2015), it ‘emphasizes human cognition, which provides a unique angle in 

knowledge discovery’ (p. 738). Liu et al. (2015) provided several definitions to 

explain the formal concept analysis. Originally, the FCA is considered as a subfield of 

Applied Mathematics, the aim of which is ‘to support the rational communication of 

humans by mathematically developing appropriate conceptual structures which can be 

logically activated’. ‘[A] concept is constituted by its extension, comprising all objects 

which belong to the concept, and its intension, including all attributes (properties, 

meanings) which apply to all objects of extension’ (Wille, 1982 cited in Liu et al., 

2015, p. 739). In the framework of the FCA, an intellectual structure is constructed 

using a set of objects and a set of attributes, and it shows the relations between objects 
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and attributes. Based on the above, a disciplinary intellectual structure is a hierarchical 

knowledge system of researchers/authors, topics, and their relationships. Liu et al. 

(2015) applied authors as objects and keywords as attributes to detect and map an 

intellectual structure of Information Science by using the FCA method. Having 

conducted and identified the intellectual structure of Information Science, Liu et al. 

(2015) compared the FCA method with the ACA method. It was evaluated that the 

FCA provides the hierarchical structure of the discipline in comparison with the ACA.   

FCA-based exploration discovers main themes, the keywords and active 

authors associated with each theme. By analysis of the extent and intent of sub-

concepts, authors related to one theme are further clustered, revealing shared 

interests of authors from different granularities. FCA-based approach enables a 

better organization of authors and keywords, and provides an aid to 

understanding the hidden and complex interactions between authors and 

keywords. The hierarchical conceptual clustering is better displayed through 

semantic net in concept lattice than traditional tree diagram. 

(Liu et al., 2015, p. 759)  

Also the researchers listed the advantages of the FCA-based approach in comparison 

with the ACA.  

Firstly, FCA decomposes the authors and their keywords into different 

modules by constructing formal context of authors and keywords at the same 

time. As a result, intellectual structure can be identified at a fine-grained level 

of granularity. Secondly, by analyzing the similarity of different portions in the 

concept lattice, similarities and differences between authors in multi-levels are 

easily recognized. Thirdly, it allows for describing the research topics of a 

group of authors with the corresponding keywords in the intent directly, which 

reduces manual interference and allows the presentation of an objective and 

actual intellectual structure of a discipline.  

(Liu et al., 2015, p. 760) 

The researchers also informed that the FCA-based approach can be applied in other 

purposes, including to detect an academic community and build its intellectual 

structure.  

Whatever approach and method is employed, there are some benefits of using the 

results of such studies. According to Culnan (1987), the research results can be used as 

a tool to promote communication and collaboration between academics and 

practitioners. A research structure might also influence the content of graduate and 
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undergraduate programs. Moreover, ‘this kind of analysis provides a useful tool for the 

study of possible ‘research holes’ and the orientation of future research lines’ (Acedo 

and Casillas, 2005, p. 620), and helps to understand ‘the evolution of an academic 

discipline’ (White and McCain, 1998 cited in Nerur, Rasheed and Natarajan, 2008, p. 

321).  

So there is no doubt that such studies, particularly identifying the knowledge assets 

and building an intellectual structure, play an important role in the development of a 

discipline or an organization. According to Martínez‐Torres (2014), the role of 

intangible assets in the economic era drives the researchers, experts, companies and 

institutions to find out how to identify, measure and manage them. This is important 

not only to private organizations, but also true for public organizations such as 

universities and research centers (Martínez‐Torres, 2014, p. 43). Martínez-Torres 

(2006 cited in Martínez‐Torres, 2014) pointed out that universities are ‘knowledge 

creators and disseminators, and their outcomes are measured in terms of research, 

publications, and enrolled and graduated students incorporating both explicit and tacit 

knowledge’ (p. 43). Based on this, one can say that the production and dissemination 

of knowledge are considered as the goals of universities, the achievement of which can 

be assessed by the evaluation of their intellectual capitals. ‘Besides, intellectual capital 

evaluation can be a source of competitiveness for universities, as a tool for reporting 

stakeholders their knowledge development, and as a tool for incrementing 

transparency and trust’ (Martínez‐Torres, 2014, p. 43). And it can be noticed that, 

understanding the value of organizational knowledge, more and more academic and 

research institutions started showing interest in implementing the knowledge 

management practices onboard. As Hellström and Husted (2004) pointed out ‘we can 

observe how intellectual capital management and knowledge management plays a 

progressively more important role within the public sector’ (p. 165). To prove this, the 

research studies focusing on the knowledge management in universities by Cantú and 

Ceballos (2010), Martínez‐Torres (2014) can be highlighted. And if to consider a 

research study focusing specifically on identifying the knowledge assets in an 

university, this kind of study has been conducted in one of Spanish universities with 

focus on the social and legal departments only. The knowledge assets of these 

departments were identified by using the concept mapping techniques, where the 

‘[c]oncept mapping is a form of structured conceptualization that incorporates and 
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processes the opinion of a set of experts’ (Martínez‐Torres, 2014, p. 42). Using the 

brainstorming technique, the participating researchers and teaching staff helped to 

identify the knowledge assets of  those departments, which are valuable for achieving 

the strategic goals of the university. There is another advanced study conducted by 

Cantú and Ceballos (2010). In the framework of the study, the researchers proposed a 

knowledge management framework using the knowledge-based systems and 

technologies to manage the research assets of organizations like universities with an 

aim to create a corporate memory. By the research assets the researchers mean: 

research products (journal articles, research books, patents, technology licensing, 

trademarks, incubation of technology-based startup companies, and etc.), intellectual 

capital (talent and expertise of research staff, including professors, students and 

researchers), and research programs (academic curricula, research units, research 

infrastructure, and business incubators). In their study Cantú and Ceballos (2010) 

explained how the research assets are evaluated. So the value of publications, for 

instance, of a journal article, is measured by the quality (impact factor) of a journal, in 

which an article was published, and the number of citations received. If the research 

study by Martínez‐Torres (2014) was narrowed by focusing on a couple of 

departments in an university and identifying their knowledge assets, Cantú and 

Ceballos (2010) covered all possible knowledge assets that a research organization 

might have in order to manage them using the technologies. Both cases serve as 

precedents of practicing the knowledge management in universities. Unfortunately, the 

author was not successful to find the relevant research which has an aim to identify 

and map an intellectual structure of an university, not a discipline or a research area.    

Having reviewed the literature and considering that the bibliometric indicators, 

particularly citations, are commonly used for identifying and mapping an intellectual 

structure of a research area or a discipline, the author of this study decided to employ 

the approach proposed by Liu et al. (2015). As mentioned above, the FCA-based 

approach has several advantages in comparison with the ACA-based approach, and is 

found to be flexible. Being rare employed than its alternative, makes the FCA-based 

approach attractive to test. Moreover, as it was pointed out by Liu et al. (2015), the 

FCA-based approach can be used for identifying and mapping an intellectual structure 

of an academic community, which makes it a relevant research tool for the purpose of 

this study. This also allows to investigate the whole research community of the 
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University rather than its individual departments. For better understanding the FCA-

based approach, the following Chapter describes the approach and methodology 

applied for this study in detail.   
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Chapter 3: Methodology 

This Chapter introduces with the methodology used for conducting this study. It 

explains an approach, a population, a data collection method and tools used for 

achieving the aim and objectives of this study in detail.  

The formal concept analysis (FCA) based approach, proposed by Liu et al. (2015), was 

employed to identify the intellectual structure of the Nazarbayev University. 

According to Liu et al. (2015), this approach ‘relies on the mathematical theory which 

formulates the understanding of “concept” as a unit of extension (scholars) and 

intension (keywords) as a way of modelling the intellectual structure of a domain’ (p. 

737). In comparison with the study conducted by Liu et al. (2015) and other studies, 

considered during the literature review, on a disciplinary intellectual structure, this 

study focuses on all disciplines in which the Nazarbayev University researchers have 

the knowledge and expertise. It can be assumed that if a disciplinary intellectual 

structure includes topics, subtopics, researchers and the hierarchical relationships 

between and within all elements of a structure in a specific discipline, an 

organizational intellectual structure is a sum of all disciplinary intellectual structures in 

a context of one organization. In other words, in the context of this study, all 

disciplines or subject areas, to which the University researchers belong, in which they 

conduct research and publish, altogether can form an intellectual structure of the 

University.      

The journal articles, conference papers and reviews of the Nazarbayev University 

researchers (the first authors only) published from 2010 to 2018 including and indexed 

in the Scopus and Web of Science are used for detecting the intellectual structure of 

the Nazarbayev University. In order to avoid the data inaccuracy, the Scopus and Web 

of Science are selected as the trusting sources for the data collection. However, it 

should be noted here that access to the Web of Science and Scopus is limited. Only a 

subscriber-institution and its members can access to these databases. As an addition, 

the Google Scholar is an alternative tool to search for open source resources; however, 

it does not allow to filter publications by an affiliation as it is possible with the Scopus 

and Web of Science. Another problem with the Google Scholar is the authority of 

provided journals, accordingly, the quality of publications published in that journals. 

There is a risk to come across with the predatory journals. In this case, the Scopus and 
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Web of Science have the implemented evaluation and selection procedure for journals 

to be indexed in these bibliometric databases. Regarding the data collection process, 

the journal articles, conference papers and reviews are used as the data sources for 

extracting the core authors (researchers) and the authors’ keywords. For the purpose of 

this study the publications published in English only are considered.  

According to the data extracted from the Scopus in July, 2019, overall there are 2,189 

articles, conference papers and reviews, out of 2,877 publications of all types, written 

and published by 1,178 researchers of the University. All publications are in English. 

According to the Scopus, the publications were published from 2011 to 2018. There is 

no data for 2010. Since the Nazarbayev University was established only in 2010, and it 

usually takes several months and sometimes - one year to get an article written and 

published, this should be a reason of having no publications published in 2010. If to 

look at the Web of Science only, overall there are 2,525 publications written by the 

members of the University. The total number of research articles, reviews and 

conference papers is 2,006 out of 2,525 publications of all types. All publications are 

in English and were published in the period from 2011 to 2018. The same as in the 

Scopus, there is no data for 2010.  

The search was conducted by “affiliation institution” in the Scopus and “organization-

enhanced” in the Web of Science using the keywords “Nazarbayev University” in both 

cases. Since the Nazarbayev University has some organizations, except to the 

University Schools, which do not have words “Nazarbayev University” in their titles, 

it was decided to check the possible publications of  those organizations separately. 

This is an important step as the members of those organizations also might conduct 

research and publish in journals. If to list, they are the Center for Preparatory Studies, 

also was searched as “CPS”, and the National Laboratory Astana, also was searched as 

“NLA” and “Natl Lab Astana”. No publication was found related to the Center for 

Preparatory Studies. Regarding the National Laboratory Astana, there are 46 

publications, particularly the research articles, conference papers and reviews, 

published in the period from 2010 to 2018 in English. 

1. Selection of core authors  

In the frame work of this study the core authors selection process includes a few 
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stages. At the first stage it was required to identify the publications among 4,195 

publications found in the Scopus and Web of Science, where the Nazarbayev 

University researchers are the first authors. Once the first authors were identified, their 

publications were sorted out by subjects to later identify the core authors.  

1.1. Selection of first authors  

All 2,006 publications from the Web of Science were considered to select the first 

authors among the Nazarbayev University researchers. It was noticed that most of 

publications were written in collaboration with the researchers of other universities 

worldwide. Thus, it was found out that the Nazarbayev University researchers are the 

first authors of 1,053 publications out of 2,006 publications retrieved from the Web of 

Science initially. The identification of first authors and their affiliations were 

conducted manually by checking a bibliographic record of each publication. Along 

with an author’s name, the number of citations and author-assigned keywords of each 

publication were collected to analyze. Regarding the publications of the National 

Laboratory Astana, only 8 publications out of 46 were selected after identifying the 

first authors. It was found out that the most of publications of the National Laboratory 

Astana are duplicates of ones from the list of 2,006 publications. They were written in 

collaboration with the Nazarbayev University Schools’ members. Regarding the 

publications from the Scopus, it was found out that the Nazarbayev University 

researchers are the first authors for 1,170 publications out of 2,189 retrieved initially. 

Accordingly, in total 2,223 publications were selected to be considered and analyzed 

for the purpose of this study.   

During the first authors selection process some important issues were figured out: 1. 

The authors might indicate the different variations of their own names in publications. 

For instance, there are “Powell, J.” and “Powell, J.M.”, “Xie, Y.” and “Xie, Y.Q.” 

Accordingly, all name variations were checked to identify authors. 2. One author 

might indicate several affiliations that he/she belongs to. For instance, one of the 

authors indicated two affiliations for one of his/her article, where “Univ Montreal” 

was listed first and the second is “Nazarbayev Univ”. In this case, all publications, 

where the Nazarbayev University or its organizations indicated in a list of affiliations, 

no matter in which position, first or second, were selected.  
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1.2. Sorting out publications by subjects  

It is known that the research impact of two and more authors can be compared only if 

they are in the same discipline or subject. Thus, the next step was to identify the 

subjects in which the authors published their publications, and accordingly, to sort out 

the publications by subjects.  

It is important to point out that there was an issue that made the data analysis a bit 

complicated. Since the author of the current study used two databases, the Web of 

Science and Scopus, it was figured out that the lists of subjects used in the databases 

completely differ from each other. The subjects given in the Web of Science are too 

specific, meanwhile the Scopus subjects are generic. It was decided to analyze the data 

from two databases separately in order to avoid the data inaccuracy. To sort out the 

publications by subjects, the subject focused data was retrieved from the Web of 

Science and Scopus systems and stored in an Excel file. Additionally, it was figured 

out that it is possible to download the data only for 100 subject areas, as listed further, 

out of 120 available in the Web of Science system. Thus, the rest 20 subject areas were 

not considered in the current study. The Web of Science (100) subjects are listed in an 

alphabetical order as follows: Acoustics; Anthropology; Archaeology; Area Studies; 

Arts and Humanities – Other Topics; Asian Studies; Astronomy and Astrophysics;  

Automation and Control Systems;  Biochemistry and Molecular Biology; 

Biotechnology and Applied Microbiology; Business and Economics; Cardiovascular 

System and Cardiology; Cell Biology; Chemistry; Communication; Computer 

Science; Construction and Building Technology; Crystallography; Cultural Studies; 

Development Studies; Education and Educational Research; Electrochemistry; 

Endocrinology and Metabolism; Energy and Fuels; Engineering; Environmental 

Sciences and Ecology; Ethnic Studies; Evolutionary Biology; Food Science and 

Technology; Forestry; Gastroenterology and Hepatology; General and Internal 

Medicine; Genetics and Heredity; Geochemistry and Geophysics; Geography; 

Geology; Geriatrics and Gerontology; Government and Law; History; History and 

Philosophy Of Science; Imaging Science and Photographic Technology;  

Immunology; Infectious Diseases; Information Science and Library Science; 

Instruments and Instrumentation; International Relations; Life Sciences and 

Biomedicine – Other Topics; Linguistics; Literature; Materials Science; Mathematical 
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and Computational Biology; Mathematical Methods In Social Sciences; Mathematics; 

Mechanics; Medical Informatics; Meteorology and Atmospheric Sciences; 

Microbiology; Mineralogy; Mining and Mineral Processing; Neurosciences and 

Neurology;  Nuclear Science and Technology; Nursing; Nutrition and Dietetics; 

Obstetrics and Gynecology; Oceanography; Oncology; Operations Research and 

Management Science; Optics; Orthopedics; Pharmacology and Pharmacy; Philosophy; 

Physical Geography; Physics; Polymer Science; Psychology; Public Administration; 

Public, Environmental and Occupational Health; Radiology, Nuclear Medicine and 

Medical Imaging; Rehabilitation; Religion; Remote Sensing; Research and 

Experimental Medicine; Respiratory System; Rheumatology; Robotics; Science and 

Technology – Other Topics; Social Issues; Social Sciences – Other Topics; Social 

Work; Sociology; Spectroscopy; Sport Sciences; Surgery; Telecommunications; 

Thermodynamics; Toxicology; Water Resources; Women’s Studies; and Zoology. In 

comparison with the Web of Science, there was not any problem with the Scopus. The 

Scopus includes 26 subject areas as follows: Agricultural and Biological Sciences; 

Arts and Humanities; Biochemistry, Genetics and Molecular Biology; Business, 

Management and Accounting; Chemical Engineering; Chemistry; Computer Science; 

Decision Sciences; Earth and Planetary Sciences; Economics, Econometrics and 

Finance; Energy; Engineering; Environmental Science; Health Professions; 

Immunology and Microbiology; Material Science; Mathematics; Medicine; 

Multidisciplinary; Neuroscience; Nursing; Pharmacology, Toxicology and 

Pharmaceutics; Physics and Astronomy; Psychology; Social Sciences; and Veterinary. 

In order to select the core authors the analysis was conducted individually in all 

subjects listed above. While working with the data it was noticed that one publication 

might belong to a few subject areas. It was decided to include the same publication to 

all subjects that were indicated in a bibliographic record. According to the Web of 

Science and Scopus, there are also publications without subjects specified in the 

bibliographic records. 

Once the publications were divided into subjects, all subject lists were checked for 

duplicates. The data cleaning was performed. The sorted data was stored in an Excel 

file.  
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1.3. Identification of core authors 

The next step is identifying the core authors. According to Liu et al. (2015), a core 

author can be identified based on the productivity, which is quantitative (the total 

number of publications published by one author as a first author), and the impact, 

which is qualitative (the total number of citations received by an author) measures. For 

identifying the productive authors, Liu et al. (2015) used the formula N = 0.749 x 

(ŋmax)
1/2, ‘where ŋmax represents the maximum number of documents of the most 

prolific author within the given sample’ proposed by Price (1965) (pp. 742-743). Once 

the most prolific authors were identified, Liu et al. (2015) used the same law to select 

the final core authors within the most prolific ones based on their impact.  

It should be mentioned here that the core authors identification process in this study is 

a bit different from one proposed by Liu et al. (2015). Instead of conducting two stage 

selection of core authors: first, based on the number of publications, and second, based 

on citations, the author of this study started from identifying the most cited publication 

in a specific subject area. The identified the highest number of citations was 

considered as ŋmax in the formula described by Liu et al. (2015) and used to identify a 

threshold (N) for that particular subject area. All publications that received the 

minimum citations were selected to the lists given in the Appendices 1 and 2. The 

authors of selected publications were considered as the core authors to model a 

concept map. The Appendix 1 lists the core authors and their keywords according to 

the Web of Science data, and the Appendix 2 – according to the Scopus data. The core 

authors are listed according to the number (from highest to lowest) of citations 

received in a particular subject area.  

The main reason of using the explained selection process is that in the context of this 

study it is important to focus on quality rather than quantity. In case of applying the 

different way, there is a risk that an author, who received the highest citations to 

his/her one article, would be excluded because of the highest number of publications 

that another author might have. There is a real example noticed while analyzing the 

extracted data. If to consider the “Physics and Astronomy” subject area, the author 

“Zhekenov” has 41 received citations to his one article. Also there is the author 

“Good” who has 11 publications in the same subject area. If to use the formula to 

identify the prolific authors based on the number of publications, a threshold should be 
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N = 2.4 ≈ 2. According to this, the first author would not be selected in spite of the fact 

that this author has the highest number of citations since he has only one publication in 

that subject area. 

2. Selection of core keywords 

All keywords assigned by the selected core authors were automatically selected and 

added to the final lists given in the Appendices 1 and 2. As it can be seen, not all 

publications have the author-assigned keywords in accordance with their bibliographic 

records. Thus, the keywords sections stay blank in the Appendices 1 and 2.  

To avoid duplicates and standardize the keywords, the data cleaning by using the 

Excel was performed. The upper cases in keywords were changed to the lower cases. 

Where it was possible, the abbreviations used by the authors were decrypted by 

scanning the texts of publications. For instance, there are “LSS” = “large scale 

structure”; “DC-AC” = “diode-clamped and active-clamped”; “OFDMA” = 

“orthogonal frequency-division multiple access”, and etc. Additionally, the similar 

keywords, singular and plural keywords were standardized. For instance, the keywords 

in bold were added to the final lists: “3D printer” = “3D print”; “bibliometric” = 

“bibliometrics”; “international cooperation” = “international collaboration”; “mice” 

= “mouse”. All abbreviations at the end of keywords like “pneumatic muscle actuators 

(PMAs)” or “voltage total harmonic distortion (THD)” were removed. The difficult to 

follow keywords were divided into a few keywords. Here is a couple of examples:  

 “optimal energy management of a small-size building via hybrid model 

predictive control” = “optimal energy management”; “model predictive 

control”;  

 “women leaders in higher education” = “women leaders”; “higher education”. 

Some generic keywords or keywords associated with subjects were removed. They are 

“first-year”, “regional”, “robotics”, “chemistry”, “general” and “architecture”. 

3. Construction of a formal context  

After identifying the core authors and keywords, it is time to construct a formal 

context. As described by Liu et al. (2015), ‘[t]he formal context is a matrix describing 
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the relationship between core authors (objects) and keywords (attributes)’ (p. 743). 

The Table 1 illustrates an example of the formal context construction, where “a” is an 

author and “k” is a keyword.  

The matrix illustrated in the Table 1 was adopted from Liu et al. (2015, p. 743). In the 

framework of this study, a formal context was constructed using an open tool called 

the ConExp1. The selected core authors and keywords were added to the ConExp to 

construct a matrix like in the Table 1. The next step is to display a concept lattice. 

Table 1 – A formal context 

 k1 k2 … kn 

a1 x  … x 

a2  x … x 

… … …  … 

am x x …  

 

4. Construction of a concept lattice 

A concept lattice shown in the Figure 1 as an example is built in correspondence with 

a given formal context, as shown in the Table 1, by using the same open tool, which is 

used to construct a formal context. The Figure 1 was adopted from Liu et al. (2015, p. 

741). 

Once the core authors and keywords are added to the ConExp, it is possible to display 

a relevant concept lattice automatically. As described by Liu et al. (2015), each node 

illustrated in the Figure 1 represents a formal concept, which includes a set of 

attributes (keywords) and a set of objects (authors). Each edge connects a pair of 

adjacent nodes, according to which the super-concept - sub-concept nodes relationship 

can be seen.  

 

1.http://conexp.sourceforge.net 

http://conexp.sourceforge.net/


 29 

 

‘If a node is marked by a blue filled upper semi-circle, then there is an attribute 

attached to this concept, which is the largest concept whose intent contains the 

attribute. 

 

Figure 1 - A concept lattice  

If a node is marked by a black filled lower semi-circle then there is an object (author) 

attached to this concept, which is the smallest concept whose extent contains the 

object. A node with whole circle means there are at least two attributes or at least two 

objects attached to this concept, …’ (Liu et al., 2015, pp. 740-741). According to the 

Figure 1, there are nine authors and eight keywords presented. For better 

understanding, a Ci concept is given in the Figure 1, which is represented by authors 

a3 and a4 and the authors share keywords k1, k3, k7 and k8.  

This is how the FCA-based approach was employed for the purpose of this study. As it 

was highlighted earlier and described in the “Literature Review” section, there are 

several advantages of the FCA-based approach in comparison with its alternatives. The 

most important thing is that, according to Liu et al. (2015), this approach can be used 

not only to identify an intellectual structure of a discipline, but also an intellectual 

structure of a community. This is why it was decided to use the research approach and 

method proposed by Liu et al. (2015) with slight changes considering the specificity of  

this study.       

Also an important issue to mention here is that due to the protection of personal data 
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and considering the ethical issues, instead of providing the full names of authors in this 

study, it was decided to provide mostly their last names only, but one can notice some 

exceptions in the text. Now it is turn to look at the results found in the result of 

applying the research method and approach described in this Chapter.  
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Chapter 4: Results 

This Chapter shares the results of the data analysis, provides the visualized intellectual 

structure of the University and describes the structure, including its elements. As a 

reminder, this study aims to answer the question: “What is the intellectual structure of 

the Nazarbayev University?”. The study was conducted with the purpose to detect and 

map the intellectual structure of the University with focus on the research publications. 

For achieving the aim of this study, the first objective was to identify the core authors 

(researchers) and their keywords that represent the research topics in which the 

University may have the subject knowledge and expertise, and the second objective 

was to visualize the intellectual structure of the University using the data found.  

According to the data analysis described in the “Methodology” section, the core 

authors and authors’ keywords were identified. In the result, 239 authors were selected 

as the core authors. In total, 1,240 unique keywords were selected from 479 

publications indexed in the Scopus and 542 publications indexed in the Web of 

Science, and published by 239 core authors, to map the intellectual structure of the 

Nazarbayev University. A total number of publications, including the duplicates, 

which met the minimum citations requirements by subjects, is 1,021 out of 4,195 

publications initially retrieved from the Scopus and Web of Science. Each subject area 

has the most cited publication at the top and the rest publications were added to the 

lists based on the selection process described in the “Methodology” section of this 

study. As it was mentioned earlier, the authors and original keywords of those 

publications are given in the Appendices 1 and 2. The final lists of core authors and 

authors’ keywords are given separately in the Appendices 4 and 5.   

Although it is not common to compare the impact of researchers from the different 

subjects areas, here are still some interesting findings. While working with the Web of 

Science data, it was found out that there are three subject areas with the high number 

of publications in comparison with the rest subject areas. According to the data 

analyzed, the Engineering researchers found to be the most prolific in comparison with 

the researchers of other subject areas. There are 369 publications and 82 of them 

received at least the minimum number of citations (N), which is 4 in this subject area. 

Computer Science is the next in the top 3 subject areas list. There are 153 publications 

and 10 of them were added to the core list because of achieving the minimum number 
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of citations, N = 11. If the Engineering researchers published more publications than 

the Computer Science researchers, it was noticed that the researchers in Computer 

Science are highly cited in comparison with the Engineering researchers. The next 

subject area in the top 3 list is Physics with 106 publications. The authors of 47 out of 

106 publications were selected and added to the core list. The minimum number of 

citations (N) received is 4, the same as for Engineering. The interesting thing is that in 

comparison with other two subjects, 44.3% of all Physics publications were added to 

the core list; meanwhile Engineering - 22% and Computer Science - 6.5%. 

Also, according to the Appendix 1, it can be seen that 20 out of 100 subject areas have 

only 1 publication in each subject area. Those subject areas are Cardiovascular System 

and Cardiology; Communication; Acoustics; Forestry; Gastroenterology and 

Hepatology; Geochemistry and Geophysics; Geography; History and Philosophy Of 

Science; Mineralogy; Nutrition and Dietetics; Oceanography; Orthopedics; Physical 

Geography; Rehabilitation; Religion; Rheumatology; Social Work; Toxicology;  

Women's Studies; and Zoology. It should be noted here that although some of the 

publications from these subject areas were cited 0 times, they were added to the core 

list anyway. It was also noticed that some authors selected as the core authors 

contributed more than one publication in particular subject areas.   

The same selection method was applied when working with the Scopus data. There are 

3 top subject areas that have the high number of publications in comparison with other 

subject areas: Engineering (476 publications / 85 selected publications (17.8 %)), 

Computer Science (332 publications / 24 selected publications (7.2%)) and Physics 

and Astronomy (210 publications / 64 selected publications (30.5%)). These subject 

areas are followed by Materials Science (176 publications / 44 selected publications 

(25%)), Social Sciences (165 publications / 9 selected publications (5.4%)) and 

Mathematics (151 publications / 9 selected publications (6%)). The rest subject areas 

have less than 100 publications. The same as with the Web of Science data, 

Engineering, Computer Science and Physics are in the top 3 subject areas list 

according to the Scopus data. The difference is that Physics and Astronomy are 

considered as one subject area in the Scopus, while in the Web of Science there is only 

Physics. There is a separate subject called Astronomy and Astrophysics. Another thing 

to point out that in comparison with the Web of Science all subject areas listed in the 
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Scopus have at least 2 publications. This might be because there are less subject areas 

in the Scopus than in the Web of Science. The same as in the Web of Science, 

according to the Scopus data, it was noticed that one author might have a few 

publications published in the same subject area, and those publications met the 

minimum criteria for selection.  

According to the data analysis conducted, one can highlight that the Nazarbayev 

University’s researchers in Engineering, Computer Science and Physics are prolific in 

terms of the number of publications published. But, according to the information 

provided above, it can be also seen that although there are the high number of 

publications in these subject areas, less than 50% of all publications in each of these 

subject areas were selected to identify the core authors and keywords. This means that 

the most of them could not meet the minimum citation criteria. In addition, it was 

figured out that both, the Web of Science and Scopus, have the publications with non-

identified subject areas, which were tagged as “no subject” in the Web of Science and 

Scopus. In this study they are listed in the Appendix 3. Also to add, as shown in the 

Appendices 1 and 2, not all authors have keywords assigned to their publications. The 

relevant spaces in tables left blank.   

Now it is turn to focus on the formal concept analysis. The Figure 2 demonstrates the 

partial compressed formal context of the Nazarbayev University with the relationships 

between 239 selected core authors and 1240 keywords. This formal context was 

constructed with help of the ConExp,  an open lattice visualization tool. The authors’ 

names are listed vertically in an alphabetical order and keywords - horizontally. The 

relationship between an author and a keyword is marked with a sign “X”. For instance, 

the keyword in the column “AJ”, which is “antibacterial”, is associated with the author 

“Altaikyzy”. As it can be seen from the Figure 2, one keyword can be related with a 

few authors. For instance, the authors “Alibek” and “Alimbetov” are related with the 

keyword “apoptosis”. The frequency of each keyword can be found in the Appendix 5.    

Based on the analysis, it was found out that the most frequent keyword used by 

authors is “Kazakhstan”. It was used by 10 authors, following by the keyword 

“memristor”, which was used by 7 authors; “cancer” – by 6 authors; “apoptosis”– by 5 

authors; “harmonic distortion”, “lithium-ion batteries”, “model predictive control”, 

“optical fiber sensors”, “optical sensors”, and “lithium/sulfur batteries” – by 4 authors  
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Figure 2 - A formal context based on the Nazarbayev University core authors – core 

keywords relationships   

each; and  “carbon dots”, “child-robot interaction”, “fiber bragg grating”, “fly ash”, 

“hierarchical temporal memory”, “human-robot interaction”, “multilevel inverter”, 

“temporal memory”, “zeolites” – by 3 authors each. The rest of keywords were used 

by one or two authors only. 

The concept lattice of the Nazarbayev University corresponding to the formal context 

of the Nazarbayev University was built by using the same open source tool. It is 

shown in the Figure 3. Due to the limited space, the concept lattice was compressed 

and only a part of that was zoomed in to show how it looks. All keywords are located 

on the upper half of the concept lattice and illustrated in grey boxes, and they are 

connected with the bottom concept with no author. Meanwhile, the top concept is 

defined by the set of authors. The authors related with keywords are illustrated in 

white boxes on the lower half of the concept lattice. If it is required, a sub-concept 

lattice corresponding to a sub-formal context can be built separately from the general 

one. Based on the formal context constructed, the sub-concepts were calculated. There 

are overall 273 sub-concepts and it is possible to display them all separately using the 

ConExp. To better understand a sub-concept lattice, it was decided to show a few of 

them based on the frequency from 10 to 5. Thus, the Figure 4 illustrates the concept 

lattice of the keyword “Kazakhstan”; the Figure 5 – “memristor”; the Figure 6 – 

“cancer”; and the Figure 7 – “apoptosis”.   
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Figure 3 - The general concept lattice of the Nazarbayev University 

 

Attributes (keywords) 

Objects (authors) 
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Figure 4 - The concept lattice related to the keyword “Kazakhstan” 

The keyword “Kazakhstan” was assigned to publications by 10 authors, which is about 

10% of 239 authors (100%) selected as the core authors. They are “Akilzhanova”, the 

publications of whom were found in three subject areas: Biochemistry, Genetics and 

Molecular Biology; Medicine; Oncology; “McGuire”, the publications were found in 

Anthropology; Arts and Humanities; “Burkhanov”, the publications found in Ethnic 

Studies; Sociology; “Supiyev”, the publications were found in Endocrinology and 

Metabolism; Biochemistry, Genetics and Molecular Biology; Medicine; “Collins”, the 

publications were found in Cultural Studies; “Yapiyev”, the publications were found 

in Environmental Sciences and Ecology; Water Resources; Agricultural and Biological 

Sciences; “Inglezakis”, the publications were found in Engineering; Environmental 

Sciences and Ecology; “Kerimray”, the publications were found in Energy and Fuels; 

Environmental Sciences and Ecology; Science and Technology - Other Topics; 

“Janenova”, the publications were found in Public Administration; Business, 

Management and Accounting; and the last is “Assembayeva”, the publications were 

found in Environmental Science.  

According to the above, it can be seen that the authors are from the different research 

areas. One can say that the listed authors probably do not have the knowledge 

specifically on Kazakhstan as a whole country, but they might have the knowledge in 

their subject fields with a focus on Kazakhstan. From this point of view, the keyword 

“Kazakhstan” cannot represent a specific topic or an intellectual asset, but if it is 

analyzed deeply, this keyword is related to other keywords. Those keywords might 

actually represent the research topics in which the University researchers have the 
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knowledge and expertise.    

 

Figure 5 - The concept lattice related to the keyword “memristor” 

About 3% (7 authors) of 239 authors are related with the keyword “memristor”. 

Regarding the subjects areas, “Dastanova” published in Computer Science; 

Engineering; Materials Science; Telecommunications; “Ibrayev” – in Engineering; 

“Irmanova” – in Engineering; Computer Science; Materials Science; “James” – in 

Engineering; Computer Science; “Krestinskaya” – in Computer Science; Engineering; 

Materials Science; “Mikhailenko” – in Engineering; “Smagulova” – in Computer 

Science; Engineering; Materials Science. According to this, one can say that the 

keyword “memristor” represents the researchers’ knowledge in Engineering, 

Computer Science, Materials Science and Physics.   

 

Figure 6 - The concept lattice related to the keyword “cancer” 

The next keyword is “cancer”. 6 authors, it is about 2% of 239 core authors, are 

associated with the keyword “cancer”. “Abetov” published in Oncology; Research and 

Experimental Medicine; Cell Biology; Biochemistry, Genetics and Molecular Biology; 
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“Abylkassov” – in Oncology; Medicine; “Alibek” – in Immunology; Oncology; 

Biochemistry, Genetics and Molecular Biology; Medicine; “Kairov” – in Genetics and 

Heredity; “Saliev” – in Cell Biology; Radiology, Nuclear Medicine and Medical 

Imaging; Zoology; Biochemistry, Genetics and Molecular Biology; “Vangelista” – in 

Immunology. It should be noted here that the keyword “cancer” is generic, and there 

are also the specific keywords related to “cancer” in the list of selected keywords. 

They are “cancer cells”, “cancer stem cell”, “bladder cancer”, “blood cancer”, “brain 

cancer”, “endometrial cancer”, “gastric cancer”, “head and neck cancer”, “kidney 

cancer”, “liver cancer”, “ovarian cancer”, “urogenital cancers” associated with one 

author each, and “breast cancer”, “cervical cancer”, “colorectal cancer”, “prostate 

cancer” associated with two authors each. All listed keywords form the sub-concepts 

separate from “cancer”.   

 

Figure 7 - The concept lattice related to the keyword “apoptosis” 

The keyword “apoptosis” (about 2% of 239 authors) is associated with 5 authors. It 

was mentioned in Biochemistry and Molecular Biology; Chemistry; Chemical 

Engineering by “Alimbetov”; in Immunology; Oncology; Biochemistry, Genetics and 

Molecular Biology; Medicine by “Alibek”; in Radiology, Nuclear Medicine and 

Medical Imaging; Zoology by “Saliev”; in Obstetrics and Gynecology by “Terzic”; in 

Biochemistry and Molecular Biology by “Vorobjev”. 

The concept lattice of the Nazarbayev University was constructed the way that it 

shows the super-concept lattices (authors in the top and keywords on the bottom) and 

the sub-concept lattices (individual keywords), the direct relationships between 

keywords and authors within one sub-concept lattice, and also other sub-concept 

lattices (another keywords) associated with the same authors. All elements of the 

concept lattice are connected with pairs. For better understanding, for instance, the 
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concept lattice “apoptosis” can be looked at in detail. It can be seen that the 

relationships between the keyword and the authors are highlighted with blue lines. 

“Alimbetov”, “Terzic” and “Vorobjev”, the authors in white-filled boxes are 

associated with the keyword “apoptosis”. Also one can see other keywords in grey-

filled boxes associated with these authors. For instance, “Vorobjev” is related with the 

keywords “programmed cell death”, “fluorescent microscopy”, and there might be 

more keywords out of the fragment given in the Figure 8. These keywords form the 

separate concept lattices accordingly. 

 

Figure 8 - The concept lattice network 

The same way all sub-concepts can be analyzed and visualized separately. After 

conducting the data analysis for the purpose of this study, the advantages of FCA-

based approach mentioned by Liu et al. (2015) can be reminded once again. Based on 

the results described in this Chapter, it was confirmed that the FCA-based approach 

makes it possible to construct the formal contexts of authors and keywords 

simultaneously. It was also illustrated that the intellectual structure can be zoomed in 

to explore the sub-concepts, which are networked within the super-concept, in detail. 

Moreover, the similarities and differences between authors were easily identified. 

Having analyzed the group of authors and associated with them keywords, one can say 

that it was possible to identify the key knowledge, both explicit and tacit, of the 

University within the constructed intellectual structure. In the framework of this study 

the authors’ publications belong to the explicit knowledge, and ideally the University 

should already have access to this type of knowledge. Accordingly, the authors belong 
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to the tacit knowledge. Their skills and experience are something that the University 

still need to explore. The selected keywords in this case connect the group of tacit 

knowledge carriers and their explicit knowledge.   

In conclusion, it should be reminded once again that according to the data analysis, the 

detected intellectual structure of the Nazarbayev University with a focus on the 

research publications includes 239 core authors, 1240 keywords and 273 sub-concepts. 

Once the core authors, accordingly the researchers of the University, and their 

keywords assigned to the research publications were identified, the intellectual 

structure of the University was visualized. The intellectual structure is shown in the 

Figure 3. Now it is turn to discuss the methodology used and the results of this study a 

bit deeply within the next Chapter.  
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Chapter 5: Discussion 

It is time to discuss the findings of this study and the relevance of these findings to the 

aim and objectives of this study. Also it would be worth to discuss some limitations of 

the methodology that were noticed during the study, and the contribution that the 

results of this study might provide to the development of the University.    

Based on the results of this study, the advantages of the FCA-based approach listed by 

Liu et al. (2015) can be confirmed. Moreover, it can be confirmed that the approach 

and methodology used in this study are relevant to the aim of the study. The 

intellectual structure of the Nazarbayev University shown in the Figure 3 and the sub-

concepts illustrated in the Figures 4-8 can serve as the confirmation that the aim and 

objectives of this study were achieved.  

Although the approach and methodology applied in this study found to be relevant, 

there are still some limitations and the improvements are required. If to start from the 

data collection, the Web of Science and Scopus used as the data sources have some 

limitations. As it was mentioned in earlier chapters, the author of this study could not 

get all required data from the Web of Science. It was possible to access to the data of 

100 subject areas out of 120 available in the Web of Science. It is necessary to figure 

out how to download the data for the rest 20 subject areas from the Web of Science. 

Additionally, the possibility to sort out the publications from the Web of Science and 

Scopus, with no subject assigned, by subject areas should be investigated further. The 

list of authors and their keywords without specified subjects found in the Web of 

Science and Scopus is given in the Appendix 3. Also, as it was mentioned earlier, the 

most of data sorting processes were conducted by the author manually. It should be 

highlighted that this process is time consuming and requires from a researcher to be 

patient and attentive. Another thing to mention is that not all publications have the 

author-assigned keywords. Thus, this also makes the identified intellectual structure 

incomplete. The possibilities to detect the relevant keywords for those publications 

should be investigated too. If to look at the example of Liu et al. (2015), the 

researchers developed the software to extract the relevant keywords from the titles and 

abstracts of those publications, which do not include the author-assigned keywords.  

In addition to this, it was possible to add the authors and keywords to the formal 
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context of the University and display them, but it would be also useful to see the 

subject areas, to which those authors and keywords belong, on the concept lattice. This 

probably can be considered as a disadvantage of the FCA-based approach. In order to 

check a relevant subject area, one should refer to the Excel subject lists, and this is, 

honestly, a bit inconvenient. Another disadvantage that was mentioned by Liu et al. 

(2015) is the size of the concept lattice displayed. Perhaps, it would be correct to say 

that this is a disadvantage of the tool used to visualize the results of the study rather 

than a disadvantage of the methodology and approach employed. However, this can be 

confirmed only after testing alternative tools. Anyway, due to the limited space in the 

ConExp as well as in a Word document, once the concept lattice (the intellectual 

structure) is displayed, it is complicated to see the whole picture in detail. Each zone 

of the structure should be zoomed in in order to see the details. However, there are 

much more advantages that should be highlighted too. Having identified the 

intellectual structure of the University, now the structure can be used as a knowledge 

management tool to find out answers to questions that the University might have.    

Generally speaking, an intellectual structure is a tool that illustrates a discovered 

intellectual capital of an organization. It helps to find answers to the questions like 

“what the knowledge does an organization have?” and “who does have the particular 

knowledge in an organization?”. Having used the FCA-based approach, the author of 

this study could map the knowledge of the Nazarbayev University researchers, which 

is shown in the Figure 3 in the form of concept lattice. It was already mentioned that 

each keyword in the concept lattice represents the topics as well as the subject areas in 

which the research community of the University has the knowledge and expertise. 

Having identified the knowledge assets, now the University can focus on managing 

them by using the knowledge and information management tools and techniques and 

make sure that the knowledge assets are captured, stored and shared with the 

University members. 

Such intellectual structures are especially useful in the process of staff dismissal. It can 

help to figure out what information, in print and electronic version, should be collected 

and archived before he or she leaves. It should be pointed out here that the 

documented, stored information is the explicit knowledge of an organization. Not only 

is an intellectual structure helpful when a staff leaves, but also it might help the 
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collaborators to easily find the key contacts. Also, this way a student can choose a 

mentor or a supervisor. If to change the angle of view and to look at an intellectual 

structure differently, potentially, it can be considered as a directory of an organization. 

So it is important to know what the knowledge a staff member has, and to manage it 

while he or she is a part of an organization.   

This is true regarding the Nazarbayev University too. The vast majority of University 

staff members are expats hired to develop the leading world-class research institution 

in the Republic of Kazakhstan. Perhaps, not all of them would stay with the University 

for a long period of time. In order to ensure the business and knowledge continuity in 

the University and to achieve its strategic goals, it is crucial to manage the 

organizational knowledge, and to develop the knowledge-sharing culture in the 

University. As it was mentioned in the “Introduction” section of this study, according 

to the Nazarbayev University Strategy for 2018-2030, one of strategic goals of the 

University is “Research Excellence”. The achievement of this goal will be evaluated 

by the following criteria: the research impact, a focus on the important subjects, and 

the connections with top research centers around the world (Nazarbayev University, 

2018, p. 26).   

If to discuss the possible areas of research that the University researchers need to focus 

on, they were listed in the “Introduction” section, it can be seen that according to the 

data analysis and the intellectual structure detected in this study, the University is 

more focused on Computer Science, Engineering and Materials Science, and the 

keyword “memristor” is one of frequent keywords used by the researchers in these 

subject areas. As it was mentioned earlier, these subject areas are at the top of the list 

in terms of the number of publications published as well as the number of citations 

received. The high impact of the University researchers in Computer Science, 

Engineering and Materials Science, in comparison with other subject areas, might be 

explained by the task given to the University by the First President of the Republic of 

Kazakhstan in October, 2018 in his annual nation address. If to give more information, 

he tasked ‘the Government together with Nazarbayev University to develop special 

programmes with specific projects’ that would focus on ‘alternative energy, new 

materials, biomedicine, big data, the internet of things, artificial intelligence, block 

chain, …’, and said that ‘[t]he opening of a think-tank for the development of artificial 
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intelligence technology within the university may be one of them’ ("Akorda" 

Presidential Residence, 2020). Based on this, this could be one of main drivers of the 

research in Computer Science, Engineering and Materials Science in the University. 

Moreover, in the result of the task given by the First President of the Republic of 

Kazakhstan, the University founded the Institute of Smart Systems and Artificial 

Intelligence (ISSAI) in September, 2019 ‘to serve as the driver of research and 

innovation in the digital sphere of Kazakhstan with the focus on AI research’ (Institute 

of Smart Systems and Artificial Intelligence, n. d.). The mission of the Institute is ‘to 

conduct interdisciplinary research on machine intelligence for solving real-world 

problems of industry and society’ (Institute of Smart Systems and Artificial 

Intelligence, n. d.). It should be pointed out that according to the formal context 

analysis conducted in this study, the keywords that represent the artificial intelligence 

can be noticed. They are “artificial hands” and “artificial neural network”, the 

keywords associated with the authors “Saudabayev” and “Oleinikov”.  

After the keyword “memristor” found in Computer Science, Engineering and 

Materials Science, the next frequent keywords are “cancer” and “apoptosis”. The 

authors associated with these keywords are related to the subject areas: Oncology, 

Research and Experimental Medicine, Cell Biology, Biochemistry, Genetics and 

Molecular Biology, Medicine, Immunology, Genetics and Heredity, Radiology, 

Nuclear Medicine and Medical Imaging, Zoology, Chemistry, Chemical Engineering, 

Obstetrics and Gynecology. All research areas related to Biomedicine and 

Neurosciences are also in priority in accordance with the University Strategy. 

Although it is not an aim of this study to analyze the achievement of the University  

strategic goals, it was interesting to look at the research progress of the University  

from the prism of the identified intellectual structure. During the brief exploration of 

priority subject areas according to the University Strategy and current research results 

it was also possible to see some key research members, which means the carriers of 

tacit knowledge, of the University. This makes the intellectual structure a valuable 

tool. Based on this, there is no doubt that the identified intellectual structure of the 

University can be useful to know who is a key research member at the University in 

order to manage the tacit and explicit knowledge of that person while he or she is 

onboard. Of course, there is always a chance to conduct an exit interview. However, in 
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many cases, a staff leaving a job is not motivated to share his or her knowledge at a 

last minute. The staff knowledge should be managed in advance, ideally from the first 

day at work. This is also mentioned by Schopflin and Walsh  (2019). This kind of 

issue should be a concern of the senior-staff members in an organization.  

Another thing to pay attention on is that the publishing in a high impact-factor journal 

does not guarantee that the University members would have access to the research 

outputs of their peers. It is well known that the journals access policy is controlled by 

the publishers. Also, if it is a closed access journal, the access depends on whether the 

library has a subscription to a particular journal or not. A publisher usually provides an 

author with a limited number of e-copies, and an author can share the copies with the 

colleagues. The publishing in an open access journal or an open repository can solve 

the access issue; however, it is an author who makes a decision where to publish the 

research outputs. If it is granted, the research grant programs might have a strong 

requirement regarding the publishing the research outputs in open access, but again, it 

is not centralized. Additionally, as it was mentioned earlier, not all publications have 

the author-assigned keywords. It should be noted here that a keyword is one of 

important access points for a publication. The researchers should take this into account 

and assign the keywords to their publications that best represent their topics and 

expertise. Moreover, assigning a right keyword to a publication can be considered as 

one of ways for personal-branding and managing the personal knowledge. As it was 

stated by Harris and Rae (2011) about the professional profiles like LinkedIn 

‘[i]ncluding appropriate keywords in the profile can also increase the chance of being 

found by recruiters who are searching for likely applicants in that area of interest’ (p. 

19). And it is not just about the recruiters, also there can be the collaborators. The 

same can be said regarding the author profiles like ORCID, Google Scholar Author 

Profile and etc. Perhaps, this kind of issues, publishing in journals and assigning 

keywords,  need to be explored and somehow centralized by the University too. 

Another thing to pay attention on is the research data. What happens with the research 

data once a final paper is published is also interesting issue. This also should be 

somehow regulated by the University. Perhaps, a data repository should be launched. 

The research data can be useful for someone else doing a similar research. Using the 

knowledge that already exists in an organization is one of main priorities of  the 
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knowledge management.  

It should be noted here that the implementation of knowledge management is not new 

phenomena to the higher education. There are some example studies that focus on the 

knowledge management in a higher education institution. For instance, the Yung Ta 

Institute of Technology and Commerce in Taiwan has an experience in implementing 

the knowledge management system. By understanding that ‘[a]cademia  is  a  pool  of  

individual  knowledge’, the Yung Ta Institute of Technology and Commerce focused 

on creating ‘a  sharing  culture  to  transfer individual  knowledge  into  an  

organizational  knowledge  base’ (Yeh, 2005, p. 38). In the case of the Yung Ta 

Institute of Technology and Commerce, a role of the Knowledge Management Officer 

was assigned to the Vice President in Administration. Another examples are the 

research studies conducted by Cantú and Ceballos (2010) and Martínez‐Torres (2014). 

These research studies were already discussed in the “Literature Review” section of 

this study. On the surface, the “knowledge management” may sound to a newcomer as 

another fancy management phrase. However, the knowledge management has been 

existing as a management and scientific discipline for over 20 years. The knowledge 

management is a heavily discussed discipline on a business arena as well as on 

scientific one. The knowledge management associations, communities of practice, 

forums, conferences, academic journals, a standard, job postings, practitioners and 

leaders available worldwide show how serious it is. There are many successful stories 

of implementing the knowledge management systems in the various organizations. For 

instance, there are the World Bank, the USAID, the Schlumberger, the Olympic 

Games, the  Transport of  London, the Defence Science and Technology Laboratory in 

UK, the Petroleum Development Oman, the MAPNA and the TechnipFMC (Collison, 

Corney and Eng, 2019). There is no doubt that the knowledge management can be 

used as a development tool by the higher institutions as well. Hopefully, in the future 

there will be more examples and successful stories from the universities side.  

For now, there is hope that based on the above discussion it was possible to see the 

advantages and disadvantages of the approach and methodology used in this study, 

whether the aim and goals of this study were achieved, as well as some pitfalls of the 

methodology and areas to improve the study, and how the results of this study can be 

used for the development of the University. The next Chapter is dedicated to conclude 
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this study and to go through the possible research studies and developments.   
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Chapter 6: Conclusion 

There is no doubt that the competitive advantage of an organization in the changing 

economy is based on its ability to manage its organizational knowledge assets. After 

all, if used properly the knowledge has an economical value. The knowledge assets are 

used for different purposes: decision-making, problem-solving, cost reduction, 

innovation, new product and service development, business-process improvement, and 

of course, achieving the strategic goals of an organization. A general strategy of an 

organization is a base for a knowledge management strategy. Once a strategy, 

including a mission and a vision of an organization is developed, in the process of 

knowledge management the very first question to ask should be “what the knowledge 

does an organization have?”. This step can help to identify the key staff members and 

the existing organizational knowledge, to find out the knowledge gaps and to draw a 

path on how to manage the organizational knowledge in order to support a strategy, 

mission and vision of an organization. 

The scientific and innovation knowledge is considered not only as a valuable asset of 

an organization, but also as a public good. The scientific and innovation knowledge 

fuels the economic growth of any country, and the development of any knowledge 

fields and spheres of life. The author of current study tried to show one of many ways 

of identifying and mapping the scientific knowledge of an organization like an 

university, and displaying the results in the form of an intellectual structure. The 

identification and mapping an intellectual structure is an often discussed topic by the 

researchers worldwide, and as it was seen, the vast majority of research studies focus 

on a subject domain. Having employed the formal concept analysis on the base of the 

study by Liu et al. (2015), the author of current study tried to identify the intellectual 

structure of a higher education and research institution, particularly the intellectual 

structure of the Nazarbayev University, by focusing on the research publications 

(journal articles, conference papers and reviews) only. If to remind, the objectives of 

this study are 1. to identify the core authors (researchers) and the author-assigned 

keywords that represent the research topics in which the Nazarbayev University may 

have the subject knowledge and expertise; 2. to visualize the intellectual structure of 

the Nazarbayev University using the data found. 
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The emphasis was made on the journal publications published in the period from 2010 

to 2018 in English. In order to identify the core authors and their keywords, the data 

for analysis was retrieved from the bibliometric databases: Web of Science and 

Scopus. Based on the conducted data analysis, the core authors’ names and selected 

keywords were used to construct the formal context of the research domain of the 

Nazarbayev University. The intellectual structure of the University corresponding to 

the formal context was displayed in the form of the concept lattice with help of the 

open tool ConExp.   

The concept lattice of the Nazarbayev University consists of two super-concepts and 

over 200 sub-concepts, and shows the relationships between and within the core 

authors (the University researchers) and the keywords associated with them. By this, 

the concept lattice makes it possible to check a group of authors associated with the 

same keyword or all keywords related to one author. It also illustrates the keywords 

frequency by displaying them on the different levels, from up to down, of the concept 

lattice.  

One planning to use the same approach and methodology needs to pay attention on 

some disadvantages. If to highlight, it is difficult to display a concept lattice, in the 

case of this study – an intellectual structure, so that it is clear and easy to follow. Due 

to the certain number of sub-concepts within one concept lattice and the limited space 

in the ConExp as well as in a Word document, it is difficult to see the details. 

Considering that the researchers publish regularly and the data grows year by year, it is 

logical that an intellectual structure should be updated accordingly. However, the 

growth of data might make an intellectual structure even more complicated. For 

avoiding this inconvenience, one needs to determine the time period for the data 

retrieval from sources and to decide how often an intellectual structure should be 

updated. There is no doubt that the time scale should be figured out in relevance with a 

strategy of an organization. In addition, it would be much easier to conduct the same 

study if one knows the coding or uses a ready software in order to sort out and analyze 

the data automatically rather than doing it manually. This would save a plenty of time. 

Also, this might sound too elementary, but still, another advice would be to back up 

the data on the different stages of a study. If any mistake is found, it would be easier to 

return to the previous version in order to check and correct the data. 
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The results of this study now can be used by the University to monitor the research 

progress and to manage the scientific and innovation knowledge of researchers. 

However, it should be pointed out that the research publications published in the 

scientific journals are only part of all possible scientific and innovation knowledge of 

the University. There are still other type of publications and research units that should 

be explored too. For instance, there might be inventions, books, white papers, 

presentations, altmetric data, research funding, business incubators and etc. But 

anyway the results of current study can help the University to analyze the research 

gaps and to find out research areas in order to implement the relevant knowledge 

management tools and techniques for capturing or creating the knowledge assets that 

would best support the achievement of the University strategic goals. Also there is 

hope that the results of current study will motivate the University to implement the 

knowledge management system in accordance with the international standard ISO 

30401-2018 “Knowledge management systems — Requirements”, and the best 

practices worldwide. For the time being, ISO 30401 is the first and only one standard 

elaborated in the knowledge management. It should be noted here that, when it comes 

to the organizational knowledge of any university, the research publications can be 

considered as a piece of cake. There are other types of knowledge assets in an 

university that need to be managed. This is possible only with the knowledge 

management system properly developed and implemented in relevance with a context 

of an university and its mission and vision, as well as the permanent knowledge 

managers assigned to perform the knowledge management activities.   

In closing, here are some ideas for the research and development in the future. This 

was already mentioned that the further development of this study can be identifying 

the relevant keywords and subject areas of those research publications where the data 

was missed. Another study can be conducted on identifying the scientific and 

innovation knowledge from other types of publications (books, white papers, patents, 

and etc.), and exploring how to add the results to an intellectual structure. An 

additional area to investigate can be the possibility to integrate an identified 

intellectual structure to the systems of an university in order to make it more 

connected, useful and interactive. If to imagine, it would be great to have an 

intellectual structure of an university connected, for example, with a corporate phone 

book, a HR system, an award management system, a library catalogue, as well as the 



 51 

 

researchers’ external author profiles and so on. This could be a kind of context of 

linked data that would enable users to find the data and information they need through 

links, and without visiting the different systems and platforms available in an 

university separately from each other. This would save the time of users - the staff 

members of an university. Moreover, the links would help to make the data and 

information of an university more meaningful and useful. Possibly this could be an 

effective way of using the existing scientific and innovation knowledge of an 

university. Less information and databases would be missed or ignored. The data and 

information usage statistics might be much higher.  

In addition to that, the development of an integrated or connected multi-system on the 

base of linked data could be a way to better organize the scientific and innovation 

knowledge assets of an university. As it is known, the knowledge assets of an 

organization include the information, which is the explicit knowledge, and the staff 

members, which is the tacit knowledge. Generally, the vast majority of organizations 

mainly focus on organizing the traditional information by using the information 

technologies, but the same attention should be given to the tacit knowledge too. If one 

looks at this, actually the staff members are the information sources. Thus, the 

information, only professional and related to work, about the carriers of information 

should be well organized too. Although this is just a discussion, but who knows, the 

above ideas might have a chance to come true. In case of realization, this kind of 

initiatives could be a step towards the innovation development in a higher institution.  
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Appendices 

Appendix 1 - The core authors and their keywords based on Web of Science data 

# Author  Citation  Author’s keywords (original) 

Acoustics (1 publication) 

1 Akhtar 0 Impulsive noise control; stable distributions; FxLMS 

algorithm; fractional signal processing 

Anthropology (4/6 publications; N = 1.8 ≈ 2) 

1 Cofran 6 Life history; Resampling; Simulation 

2 
Cofran 

5 mandible; resampling; growth; allometry 

3 
McGuire 

3 Mobile pastoralism; exchange; barter; money; Kazakhstan 

4 Pugh 3 colonialism; gender; indexicality; Pawnee; semiotics 

Archaeology (1/2 publications; N = 1.3 ≈ 1) 

1 Pugh 3 colonialism; gender; indexicality; Pawnee; semiotics 

Area Studies (6/17 publications; N = 2.2 ≈ 2) 

1 Schenk 9  

2 Collins  7 socialist market; China; party-state; Leninist 

state; regulation; financial services 

3 Hirst 7  

4 Wheatcroft 5  

5 Bissenova 2  

6 Wojnowski 2  

Arts and Humanities - Other Topics (2/3 publications; N = 1.9 ≈ 2) 

1 Hirst 7  

2 Wojnowski 2  

Asian Studies (1/3 publications; N = 1.9 ≈ 2) 
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1 Collins 7 socialist market; China; party-state; Leninist 

state; regulation; financial services 

Astronomy and Astrophysics (14/22 publications; N = 4.2 ≈ 4) 

1 Abdikamalov 32 hydrodynamics; neutrinos; supernovae: general 

2 Linder 22 modified gravity; cosmological parameters from LSS; dark 

energy theory; galaxy clustering 

3 Malafarina 21 gravitational collapse; black holes; singularities; quantum 

gravity; white holes 

4 Abdikamalov 17 hydrodynamics; shock waves; turbulence; supernovae: general 

5 Good 12  

6 Linder 11 Cosmic acceleration; Growth of large scale structure; Modified 

gravity; Dark energy 

7 Good 8  

8 Denissenya 6 modified gravity; CMBR polarisation; gravitational waves / 

theory 

9 Denissenya 6 cosmological parameters from LSS; gravitational lensing 

10 Good 6  

11 Toshmatov 6  

12 Good 5  

13 Linder 5 Dark energy; Cosmological constant; Cosmological distances 

14 Denissenya 4 galaxy clustering; modified gravity; redshift surveys 

Automation and Control Systems (15/42 publications; N = 4.5 ≈ 4) 

1 Jamwal  36 Ankle rehabilitation; impedance control; parallel 

robot; pneumatic muscle actuators (PMAs) 

2 Ruderman 24 DC-AC power conversion; multilevel inverters; pulsewidth-

modulated power converters; voltage total harmonic distortion 

(THD) 
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3 Rubagotti 23 Embedded control; model predictive control (MPC); numerical 

optimization; real-time control 

4 Adiyatov 20 Rapidly-Exploring Random Trees; Path Planning; Motion 

Planning; Redundant Manipulators 

5 Kappassov 13 Multigrasp robotic hand; intelligent industrial 

automation; service robotics; LIDAR 

6 Jamwal 9 Evolutionary algorithms (EAs); fuzzy logic; multicriteria 

optimization; parallel robots 

7 Shintemirov 9 Motion planning; optimal control; optimization methods; robot 

kinematics; spherical parallel manipulators (SPMs) 

8 Telegenov 8  

9 Rubagotti 7 Model predictive control (MPC); piecewise affine 

(PWA); piecewise quadratic (PWQ) 

10 Khamitov 6  DC-AC power conversion; harmonic distortion; pulse width 

modulation 

11 Rubagotti 5 model predictive control; uncertain systems; piecewise-affine 

functions 

12 Zhakatayev 5 Nonlinear optimization; robotics; time-optimal 

control; variable-impedance actuation; variable-stiffness 

actuation 

13 Ali 5 Extruder; 3D printer; Fused filament fabrication nozzle; Multi-

colors; Multi-materials 

14 Rubagotti 4  

15 Do 4 chaos; linear quadratic regulator (LQR); optimal 

control; permanent magnet synchronous motors 

(PMSMs); robustness 

Biochemistry and Molecular Biology (11/16 publications; N = 3.4 ≈ 3) 

1 Kim 21 PARP; PARP inhibitor; drug resistance; DNA repair 

2 Dashkova 16 Microalgae; Phytoplankton; Imaging flow 

cytometry; Viability; Metabolic activity 



 58 

 

3 Saparov 15 stem cells; myocardial infarction; oxidative 

stress; inflammation; immune system; cardiac repair 

4 Alimbetov 7 chemoresistance; cell cycle; apoptosis; cell adhesion; small 

molecules 

5 Akilbekova 6 Natural polymers; Cryogels; Chitosan; 1,1,3,3-

tetramethoxypropane 

6 Vorobjev 6 Apoptosis; Fluorescent microscopy; Imaging flow 

cytometry; Flow cytometry; Programmed cell 

death; Multicolor imaging 

7 Kenessary 5  

8 Akilbekova 4 Brillouin light scattering; bones; critical-sized 

defect; biomechanical properties; elastic; viscous; heparin-

conjugated fibrin gel; bone morphogenic 

proteins; mesenchymal stem cells 

9 Bakir 4  

10 Poddighe 4 Biologics; JIA; clinical 

evidence; immunology; pharmacodynamics; pharmacokinetics 

11 Wang 4 Silver@carbon; Nanocomposites; Antibacterial; Carbon dots 

Biotechnology and Applied Microbiology (4/10 publications; N = 3.9 ≈ 4) 

1 Kanayeva  28  

2 Dashkova 8 Microalgae; Autofluorescence; Emiliania huxleyi; Flow and 

imaging cytometry; Spectral flow cytometry; Viability 

3 Kenessary 5  

4 Bakir 4  

Business and Economics (7/26 publications; N =  3.3 ≈ 3) 

1 Sarbassov 20 Energy system efficiency; Partial equilibrium bottom-up 

models; Power and CHP plants 

2 Colicev 15 social media; branding; brand value; partial least squares 

(PLS); return on investment 

3 Schenk 9  
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4 Colicev 6 marketing-finance interface; owned social media; earned social 

media; consumer decision journey; shareholder value 

5 Wheatcroft 5  

6 Kuzhabekova 3 targeted genetic 

modification; biotechnology; governance; bibliometrics; geno

me editing 

7 Stelzner 3  

Cardiovascular System and Cardiology (1 publication) 

1 Poddighe 0 Asthma; Rhinosinusitis; Nasal 

polyposis; Eosinophil; Basophil; IL-5 

Cell Biology (5/6 publications; N = 4.1 ≈ 4) 

1 Saliev 
31 

 

2 Xie 18  

3 Abetov 

15 

Cancer; Stem 

cells; Inhibitor; Wnt; Notch; Hedgehog; Signaling pathway 

4 Saparov 12  

5 Saparov 

6 

Inflammation; Immune system; Myocardial infarction; Tissue 

damage; Tissue repair 

Chemistry (24/55 publications; N = 5.5 ≈ 5) 

1 Whitby 54 graphene graphene 

oxide; chemistry; architecture; properties; electronics; energy 

storage; sorption; mechanical reinforcement 

2 Zhekenov 37 Deep Eutectic Solvents; Hydrogen bond; Molecular 

interactions; Molecular dynamics simulations; Ionic liquids 

3 Zhang 28 Graphene oxide; Lithium/sulfur battery; Nanostructured sulfur 

cathode; Porous structure 

4 Tosi 25 Fiber Bragg Grating (FBG); optical fiber sensors; optical 

sensors; peak tracking; wavelength shift estimation 

5 Khalimon 19  
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6 Saparov 15 stem cells; myocardial infarction; oxidative 

stress; inflammation; immune system; cardiac repair 

7 Yermukhambeto

va 

14 Al2O3 coating; Mg0.6Ni0.4O coating; Cathode 

materials; S/PANI composites; Lithium/sulphur batteries 

8 Duncanson 14  

9 Tosi 13 optical fiber sensors (OFS); fiber Bragg grating (FBG); Fabry-

Perot interferometry (FPI); optical signal 

processing; Karhunen-Loeve Transform (KLT); optical sensor 

demodulation 

10 O'Reilly 12 N-bromamine; N-bromoamide; N-bromoimide; density 

functional theory; CCSD(T); Gaussian-n; W2 theory 

11 Tosi 11 fiber optic sensors; pressure measurement; Fabry-

Perot; ablation of tissue 

12 Ely 10 lithium-sulfur batteries; batteries beyond 

lithium; electrocatalytic polysulfides conversion; sulfur 

cathode coating; lithium anode protection; solid-state 

electrolytes 

13 Hayrapetyan  10  

14 Inglezakis 9 Fixed bed modeling; Diffusion 

coefficients; Zeolites; Clinoptilolite; Heavy metals; Adsorption 

15 Alimbetov 7 chemoresistance; cell cycle; apoptosis; cell adhesion; small 

molecules 

16 Lam 7 Bioorganometallic; Cymantrene; Ferroquine; Chloroquinoline; 

Anodic oxidation; Weakly coordinating anion 

17 Mukanova 7 Silicon anode; Silicon-based; Thin film anode; Lithium-ion 

batteries; Microbatteries 

18 Akilbekova 6 Natural polymers; Cryogels; Chitosan; 1,1,3,3-

tetramethoxypropane 

19 Balanay 6 Density functional theory; Exchange-correlation 

functionals; Oligomer extrapolation technique; Reorganization 

energies; Excitation energies 
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20 Sergiienko 6  

21 Bubin 5  

22 McLoone 5 honey; immunomodulatory; skin disorders; wound healing 

23 Syrlybekov 5  

24 Xie 5 Bioimaging; Cancer cells; Cell inhibition; Cell 

migration; Natural carbon dots 

Communication (1 publication) 

1 Colicev 0 Social media; Mind-set metrics; Panel vector auto regression 

Computer Science (10/153 publications; N = 11) 

1 James 218 Image fusion; Medical imaging; Medical image 

analysis; Diagnostics 

2 Zhakatayev  26 Robot manipulation; variable stiffness actuation; model 

predictive control; optimization algorithms; embedded 

optimization 

3 Saudabayev 23 Artificial hands; prosthetics; industrial robotics; robotic 

hands; robot end effectors; sensors; robot sensing; review 

4 Dastanova 20 Moving object detection; bit-plane 

extraction; memristor; crossbar array; threshold logic 

gate; edge devices 

5 Do 16 Disturbance observer (DOB); fuzzy control; sliding mode 

control (SMC); uncertainties; wind energy conversion system 

(WECS) 

6 James 15 Digital circuits; digital integrated 

circuits; memristors; programmable circuits; threshold logic 

7 Davletcharova 14 Emotion Analysis; Emotion Classification; Speech 

Processing; Mel-Frequency Cepstral Coefficients 

8 Telegenov 13 Open-source robotic gripper; gear train mechanism; 3D 

printing; underactuation; adaptive grasping 

9 Krestinskaya 12 current mirror; semiconductor resistor model; memristor; total 

harmonic distortion 
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10 James 12 Heart rate; Human emotions; Speech signal; Mel-frequency 

cepstral coefficients 

Construction and Building Technology (3/12 publications; N = 4.5 ≈ 4) 

1 Leung 36 Water absorption; Sorptivity; Self-compacting concrete; Fly 

ash; Silica fume; Compressive strength 

2 Nadeem 31 Elevated temperature; Fly ash; Metakaolin; Compressive 

strength; Thermal shock; Interfacial transition zone 

3 Khakimova  15 Model predictive control (MPC); Hybrid model predictive 

control (HMPC); Building control; Temperature 

control; Energy management systems 

Crystallography (1/2 publications; N ≈ 1) 

1 Kalkabay 2  

Cultural Studies (2 publications; N = 1.3 ≈ 1) 

1 Pugh 3 colonialism; gender; indexicality; Pawnee; semiotics 

2 Collins 2 Diaspora; European Union member states; cultural 

diplomacy; network of communication; Kazakhstan 

Development Studies (3 publications; N = 1) 

1 Sparks 2 Aid - Aid effectiveness; Monitoring and 

Evaluation; Development policies; Civil society - 

Partnership; Participation; Social sector - Education 

2 Pelizzo 1  

3 Gopalan 1 financial depth; financial development; foreign bank 

entry; income thresholds 

Education and Educational Research (6/61 publications; N = 2.6 ≈ 3) 

1 Kuzhabekova 12 International higher education; International research 

collaboration; Bibliometric; Social network analysis 

2 Lee  12  

3 Hernandez-

Torrano 

6 Learning styles; Academic performance; First-year; Medical 

education; Medical subject 
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4 Kot 3 international partnerships; cross-border 

partnerships; international cooperation; partnerships 

benefits; African higher education 

5 Kuzhabekova 3 Female leadership; gendered organization; women leaders in 

higher education; work-life balance 

6 Lee 3 cross-border education; internationalization; education 

hub; regional; geopolitics; soft power 

Electrochemistry (7/10 publications; N = 4.6 ≈ 5) 

1 Yesibolati 38 Lithium-Ion Battery; Aqueous rechargeable lithium-ion 

battery; Battery temperature performance; Scale-up battery 

2 Zhang 28 Graphene oxide; Lithium/sulfur battery; Nanostructured sulfur 

cathode; Porous structure 

3 Omarova 20 Lithium-ion Battery; Nickel Hexacyanoferrate 

Cathode; Lithium Diffusion Coefficient; Galvanostatic 

Intermittent Titration; Technique 

4 Mentbayeva  16 Freestanding sulfur cathode; lithium-sulfur battery; vacuum 

filtration preparation; ternary composite; self-weaving 

5 Yermukhambeto

va 

14 Al2O3 coating; Mg0.6Ni0.4O coating; Cathode 

materials; S/PANI composites; Lithium/sulphur batteries 

6 Mukanova 8 Silicon anode; Graphene; Thin film anode; Nickel foam; Li-ion 

battery 

7 Toleuova 6  

Endocrinology and Metabolism (2 publications; N = 2.4 ≈ 2) 

1 Supiyev 11 Diabetes; Socioeconomic factors; Central Asian 

Countries; Kazakhstan 

2 Poddighe  2 basophils; asthma; mouse; Aspergillus 

fumigatus; eosinophils; bronchial reactivity 

Energy and Fuels (16/52 publications; N = 3.3 ≈ 3) 

1 Sarbassov 20 Energy system efficiency; Partial equilibrium bottom-up 

models; Power and CHP plants 
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2 Kerimray 19 Coal; Residential heating; Policy; Indoor air pollution 

3 Khakimova 15 Model predictive control (MPC); Hybrid model predictive 

control (HMPC); Building control; Temperature 

control; Energy management systems 

4 Mussard 13 Solar energy; Cold climate; Heat pump; Solar 

thermal; Photovoltaic panels 

5 Ely 10 lithium-sulfur batteries; batteries beyond 

lithium; electrocatalytic polysulfides conversion; sulfur 

cathode coating; lithium anode protection; solid-state 

electrolytes 

6 Rakhymbay 10 coil design; Dynamic Wireless Power Transfer 

(DWPT); electric vehicle (EV); mutual inductance 

7 Kerimray 8 Energy intensity; Decomposition; Energy 

statistics; Kazakhstan; Energy efficiency 

8 Mukanova 7 Silicon anode; Silicon-based; Thin film anode; Lithium-ion 

batteries; Microbatteries 

9 Khakimova 5  

10 Junussov 5 Electric Vehicle (EV); magnetically coupled resonator; near-

field power transfer; Wireless Power Transfer (WPT) 

11 Junussov 5 DC-DC power converter; switched capacitor 

converter; multiple target ratios; multiphase switching 

12 Spotar 5 Distillation; Ultrasound; Cavitation; Separation; Aeration; Diff

usion; Interface; Evaporation 

13 Torkmahalleh 5 Solar pond; Salinity; Mediterranean climate; UCZ; NCZ; LCZ 

14 Ibraikulov 3  

15 Mir-Nasiri 3 Wind energy; horizontal axis turbine; dynamic simulation; over 

speed protection 

16 Rakhymbay 3 Wireless power transfer; inductive coupling; dynamic wireless 

power charging; SS; SP; PP; PS 

Engineering (82/369 publications; N = 4.5 ≈ 4) 
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1 Zhekenov 37 Deep Eutectic Solvents; Hydrogen bond; Molecular 

interactions; Molecular dynamics simulations; Ionic liquids 

2 Jamwal 36 Ankle rehabilitation; impedance control; parallel 

robot; pneumatic muscle actuators (PMAs) 

3 Leung 36 Water absorption; Sorptivity; Self-compacting concrete; Fly 

ash; Silica fume; Compressive strength 

4 Kizilirmak 33 visible light communication; OFDMA; NOMA; successive 

interference cancellation 

5 Nadeem 31 Elevated temperature; Fly ash; Metakaolin; Compressive 

strength; Thermal shock; Interfacial transition zone 

6 Zhakatayev  26 Robot manipulation; variable stiffness actuation; model 

predictive control; optimization algorithms; embedded 

optimization 

7 Tosi 25 Fiber Bragg Grating (FBG); optical fiber sensors; optical 

sensors; peak tracking; wavelength shift estimation 

8 Ruderman  24 DC-AC power conversion; multilevel inverters; pulsewidth-

modulated power converters; voltage total harmonic distortion 

(THD) 

9 Kizilirmak  23 Visible light communication; cooperative 

communication; OFDM 

10 Rubagotti 23 Embedded control; model predictive control (MPC); numerical 

optimization; real-time control 

11 Saudabayev  23 Artificial hands; prosthetics; industrial robotics; robotic 

hands; robot end effectors; sensors; robot sensing; review 

12 Pu 22 Finite volume model; Harten-Lax-van Leer-contact 

solver; monotonic upwind scheme; source term; surface 

gradient; upwind method; well-balanced scheme 

13 Adiyatov 20 Rapidly-Exploring Random Trees; Path Planning; Motion 

Planning; Redundant Manipulators 
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14 Dastanova  20 Moving object detection; bit-plane 

extraction; memristor; crossbar array; threshold logic 

gate; edge devices 

15 Khan 20 Photo-catalytic degradation; Refinery wastewater; Ultra-violet 

light; Titanium dioxide; Zinc oxide; Hydrogen peroxide 

16 Tosi 19  

17 Do 16 Disturbance observer (DOB); fuzzy control; sliding mode 

control (SMC); uncertainties; wind energy conversion system 

(WECS) 

18 James  15 Digital circuits; digital integrated 

circuits; memristors; programmable circuits; threshold logic 

19 Khakimova 15 Model predictive control (MPC); Hybrid model predictive 

control (HMPC); Building control; Temperature 

control; Energy management systems 

20 Abibullaev 14 Brain-computer interfaces; Functional near-infrared 

spectroscopy; Inter-subject variability; Support vector 

machines; RKHS; Multiple kernel learning 

21 Tosi 14 Fiber Bragg grating (FBG); fiber optic sensors (FOS); FBG 

demodulation; Karhunen-Loeve transform (KLT); digital 

signal processing 

22 Hussain 13 Control strategies; gait rehabilitation; neurologic injuries; robot 

desing; robotic orthosis 

23 Kappassov  13 Multigrasp robotic hand; intelligent industrial 

automation; service robotics; LIDAR 

24 Telegenov 13 Open-source robotic gripper; gear train mechanism; 3D 

printing; underactuation; adaptive grasping 

25 Torkmahalleh 13 Grilling; Beef meat; PM; OC/EC; Metal; Emission rate 

26 Tosi 13 optical fiber sensors (OFS); fiber Bragg grating (FBG); Fabry-

Perot interferometry (FPI); optical signal 

processing; Karhunen-Loeve Transform (KLT); optical sensor 

demodulation 
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27 Krestinskaya 12 Analog 

circuits; backpropagation; learning; crossbar; memristor 

28 Krestinskaya 12 current mirror; semiconductor resistor model; memristor; total 

harmonic distortion 

29 Adair 11 Adomian decomposition; Centrifugal stiffening; Rotating 

beams 

30 Tosi 11 fiber optic sensors; pressure measurement; Fabry-

Perot; ablation of tissue 

31 Inglezakis 10 Clinoptilolite; Vermiculite; Heavy metals; Ion-exchange; Fixed 

beds reactors 

32 Korganbayev 10 Optical fiber sensors; Fiber Bragg grating (FBG); Chirped 

FBG (CFBG); Distributed temperature sensor (DTS); Thermal 

ablation; Interventional cancer care 

33 Krestinskaya 10 CMOS; face recognition; hierarchical temporal memory 

(HTM); HTM features; memristors; spatial pooler 

(SP); template matching; temporal memory (TM) 

34 Bagheri 9 IoT in power system; online transformer 

assessment; prognosis; vibration analysis; signal 

modeling; prediction; regression 

35 Shintemirov  9 Motion planning; optimal control; optimization methods; robot 

kinematics; spherical parallel manipulators (SPMs) 

36 Bagheri 8 intershield winding; impulse voltage distribution; frequency 

response 

37 Inglezakis 8 Landfill; waste incineration; electricity production; municipal 

waste; Astana; Kazakhstan 

38 Irmanova  8 Multi-level memory; Memristors; Neuromorphic 

computing; Ternary logic 

39 James  8 Crossbar architecture; face recognition; hierarchical temporal 

memory; memristor; neuromorphic design; spatial 

pooler; speech recognition 
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40 Lu 8 Unmanned aerial vehicles; wireless charging; wireless energy 

transfer; inductive power transfer 

41 Smagulova 8 LSTM; Memristor; Memristor crossbar array 

42 Telegenov 8  

43 Bagheri 7 frequency response analysis; transformer inter-turn 

fault; vibration analysis 

44 Koishybay 7 Multilevel Inverter; Staircase Modulation; Selective Harmonic 

Elimination; Minimal Total Harmonic Distortion 

45 Koishybay 7 multilevel inverter; staircase modulation; switching 

angles; total harmonic distortion; grid-connected applications 

46 Niyetkaliyev 7  

47 Rubagotti 7 Model predictive control (MPC); piecewise affine 

(PWA); piecewise quadratic (PWQ) 

48 Spitas 7 Tooth contact analysis; dynamic simulation; variable 

torque; backlash; compliance; impact; rattling; chaotic 

response 

49 Adoko 6 TBM penetration rate prediction; Model selection; Bayesian 

inference; Markov chain Monte Carlo; Rock mass 

50 Arzykulov 6 Cognitive radio (CR); decode-and-forward (DF) 

relaying; energy harvesting (EH); interference alignment 

(IA); outage probability (OP) 

51 Aubakir 6  

52 Bagheri 6 on-line frequency response analysis; transformer 

bushing; winding deformation 

53 Fyrillas 6 heat transfer; critical Biot number; rectangular fin; fin 

effectiveness; optimum fin; heat convection; uniform heat 

transfer coefficient 

54 Inglezakis 6 Adsorption; fixed bed modeling; ion exchange; S-shaped 

isotherms 
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55 Khamitov  6 DC-AC power conversion; harmonic distortion; pulse width 

modulation 

56 Kizilirmak 6 Centralized light access networks; visible light 

communication; interference management 

57 Saudabayev  6  

58 Valagiannopoulo

s 

6 Metal; parity-time (PT) symmetry; quantum dot (QD); visible 

spectrum 

59 Ali 5 Extruder; 3D printer; Fused filament fabrication nozzle; Multi-

colors; Multi-materials 

60 Bagheri 5 IoT; Online transformer assessment; Prognosis; Vibration 

analysis 

61 Baimyshev 5 Variable impedance actuation; manipulator dynamics; robot 

control; model predictive control; reaction wheels 

62 Ibrayev 5 Hierarchical Temporal Memory; memristor; neuromorphic 

design; machine learning; feature extraction; pattern 

recognition 

63 Jamwal 5 Ankle joint; Musculoskeletal model; Joint moments; Parallel 

ankle robots 

64 Junussov 5 Electric Vehicle (EV); magnetically coupled resonator; near-

field power transfer; Wireless Power Transfer (WPT) 

65 Junussov 5 DC-DC power converter; switched capacitor 

converter; multiple target ratios; multiphase switching 

66 Khakimova 5  

67 Memon 5 Eco-friendly materials; Corncob ash; Pozzolanic 

activity; Incineration; Grinding 

68 Omarkulov 5  

69 Spotar 5 Distillation; Ultrasound; Cavitation; Separation; Aeration; Diff

usion; Interface; Evaporation 
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70 Sultangazin 5 Optical fiber sensors (OFS); plastic optical fiber 

(POF); smartphone sensor; environmental sensor; handheld 

sensing system 

71 Zhakatayev 5 Nonlinear optimization; robotics; time-optimal 

control; variable-impedance actuation; variable-stiffness 

actuation 

72 Arkhangelsky 4 Forward osmosis; Combined organic 

fouling; Biomacromolecules; Effect of divalent ions; Viscosity 

effect 

73 Bagheri 4 Axial deformation; frequency response analysis; radial 

deformation; transformer winding deformation 

74 Beisenova 4 Anesthesiology; biological tissues; biomedical 

equipment; optical fibers; optical fiber sensors 

75 Berikkhanova 4 RBC ghosts; Drug carriers; IL-1 beta; Wound infections 

76 Do 4 Disturbance observer; fast-varying disturbance; optimal 

control; uncertainties estimation; wind energy conversion 

system (WECS) 

77 Do 4 Blood-brain barrier (BBB); electromagnetic actuation 

system; in vivo experiment; mice; simulation; targeted drug 

delivery 

78 Irmanova 4 G-neighbor filter; Neuron; Denoising; Mean filter 

79 Rubagotti 4  

80 Tosi 4 fiber optic sensors; Fiber Bragg Grating (FBG); Chirped Fiber 

Bragg Grating (CFBG); FBG sensors; photosensitivity 

81 Valagiannopoulo

s 

4 Buried inclusion; detectability; integral equations; inverse 

scattering; mixing formulas 

82 Zhaikhan 4 DC/DC converter; SC converter; VCRs; dual-input; dual-

output; multiphase; series-parallel 

Environmental Sciences and Ecology (17/34 publications; N = 3.5 ≈ 3) 

1 Torkmahalleh 22 Particulate matter; Cooking; Frying; Grilling; Controlled 

studies 
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2 Inglezakis 21 Household hazardous waste; EU legislation; Hazardous 

waste; Waste; Separate collection; Waste management 

3 Sarbassov 20 Energy system efficiency; Partial equilibrium bottom-up 

models; Power and CHP plants 

4 Inglezakis 17 sewage sludge; waste management; EU legislation 

5 Satayeva 15 Biomass; Rice husk carbonization; Activated carbon; Surface 

modification; Nitrogen functionalization; Nitrate ions 

adsorption 

6 Torkmahalleh 13 Grilling; Beef meat; PM; OC/EC; Metal; Emission rate 

7 Howie 11 Resource curse; Inequality; Panel-data analysis 

8 Torkmahalleh 11 Salt; Corn oil; PM emission rate; OC/EC; Trace elements 

9 Inglezakis 8 cyanide; phenol; activated 

sludge; inhibition; nitrification; denitrification; oxygen uptake 

rate 

10 Inglezakis 8 Landfill; waste incineration; electricity production; municipal 

waste; Astana; Kazakhstan 

11 Kerimray 8 Energy intensity; Decomposition; Energy 

statistics; Kazakhstan; Energy efficiency 

12 Keary 6 Technological optimism; sustainable 

development; ecologism; social construction of technological 

change; technological change modelling 

13 Memon 5 Eco-friendly materials; Corncob ash; Pozzolanic 

activity; Incineration; Grinding 

14 Inglezakis 4 Decision Support Tool; municipal solid waste; Romania; waste 

composition; waste management plan 

15 Kerimray 3 optimal emissions path; emission projections; climate change 

policies; bottom-up approaches; energy models; emissions 

scenarios 

16 Tauanov  3 Zeolites; Hydrothermal production; Heuristic methods; Coal 

fly ash 
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17 Yapiyev 3  

Ethnic Studies (1/3 publications; N = 1.7 ≈ 2) 

1 Burkhanov 5 Kazakhstan; discourse 

analysis; China; Chinese; stereotype; sinophobia 

Evolutionary Biology (2 publications; N = 1.8 ≈ 2) 

1 Cofran 6 Life history; Resampling; Simulation 

2 Cofran 5 mandible; resampling; growth; allometry 

Food Science and Technology (2/5 publications; N= 3.9 ≈ 4) 

1 Kanayeva 28  

2 McLoone 5 honey; immunomodulatory; skin disorders; wound healing 

Forestry (1 publication) 

1 Pya 1  

Gastroenterology and Hepatology (1 publication) 

1 Poddighe 1 Acute acalculous cholecystitis; Children; Viral biliary 

disorders 

General and Internal Medicine (2/4 publications; N = 2.2 ≈ 2) 

1 Zhussupbekova 9 Keratins; HPV16; E7; Hyperplasia 

2 Kushugulova 2 Gut Microbiome; Probiotic; Metagenomics 

Genetics and Heredity ( 2/3 publications; N = 1.3 ≈ 1) 

1 Kairov 3 Transcriptome; Independent component 

analysis; Reproducibility; Cancer 

2 Singh 3 supernumerary chromosomes; heterochromatin; parent-of-

origin effects; paternal X chromosome; maternal X 

chromosome; controlling element 

Geochemistry and Geophysics (1 publication) 

1 Valagiannopoulo

s 

4 Buried inclusion; detectability; integral equations; inverse 

scattering; mixing formulas 
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Geography (1 publication) 

1 Turganbayev 0  

Geology (2/7 publications; N = 1.8 ≈ 2) 

1 Adoko 6 TBM penetration rate prediction; Model selection; Bayesian 

inference; Markov chain Monte Carlo; Rock mass 

2 Thiyyakkandi 3 drilled shaft; lateral load; torsion; full-scale load test; coupled 

loading 

Geriatrics and Gerontology (1/3 publications; N = 3.6 ≈ 4) 

1 Alimbetov 23 Cellular senescence; Human fibroblasts; Human 

ageing; SB203580; MK2.III; BIRB 796 

Government and Law (5/24 publications; N = 7.6 ≈ 8) 

1 Powell 102 coup d'etat; coup-proofing; civil-military relations 

2 Trochev 21  

3 Powell 18 coup d'etat; diversionary war; coup-proofing; civil-military 

relations 

4 Knox 11 state building for peace; Northern Ireland; quality of life 

5 Schenk 9  

History (10/18 publications; N = 1.8 ≈ 2) 

1 Morrison 6  

2 Penati 6  

3 Wojnowski 5  

4 Morrison 3  

5 Penati 3  

6 Ross 3  

7 Stelzner 3  

8 Morrison 2  
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9 Morrison 2 Camels; Warfare; Commissariat; Khiva; Afghanistan; Colonial

ism 

10 Pietsch 2  

History and Philosophy Of Science (1 publication) 

1 Griffin 0 Court science; early modern; plague; medical 

publishing; Europe; Russia 

Imaging Science and Photographic Technology (1/2 publications; N = 1.5 ≈ 1) 

1 Valagiannopoulo

s 

4 Buried inclusion; detectability; integral equations; inverse 

scattering; mixing formulas 

Immunology (13/16 publications; N = 5.1 ≈ 5) 

1 Bekmurzayeva 47 Tuberculosis diagnosis; Mpt64; Esat6; Cfp10; Ag85; Biosensor 

2 Alibek 40 Carcinogenesis; Brain cancer; Head and neck 

cancer; Cytomegalovirus; Polyomavirus; Toxoplasma; Epstein-

Barr virus; Human papilloma virus; HIV; Streptococcus 

anginosus 

3 Alibek 23 Carcinogenesis; Infectious agents; Breast cancer 

4 Alibek 22 Herpesviruses; Cancer; Immune system; Antigen 

presentation; Natural killer cells; Cytokine 

5 Alibek 18 Cancer; Antibiotic; Antiviral; Chemotherapy; Bacteria; Virus; 

Apoptosis; Neutropenia 

6 Sypabekova 16 Mycobacterium 

tuberculosis; Diagnostics; MPT64; Aptamer; SELEX 

7 McLoone 14 Antimicrobial; Dermatology; Honey; Wound infections 

8 Alibek 12 Urogenital cancers; Ovarian cancer; Cervical cancer; Bladder 

cancer; Kidney cancer; Chlamydia trachomatis; Neisseria 

gonorrhea; Mycoplasma genitalium; Schistosoma 

haematobium; HPV; Epstein-Barr; CMV; Human 

polyomaviruses 
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9 Alibek 9 Bcl-2; Bcl-xL; Herpesviruses; Human T-lymphotropic virus 

1; Human papillomavirus; Hepatitis C 

virus; Apoptosis; Signaling pathways; Tumor suppressor 

genes; Cancer 

10 Vangelista 9 CCR5; CCL5; inflammation; HIV-1; cancer 

11 Aituov 7 Gastric cancer; Colorectal cancer; Liver cancer; Helicobacter 

pylori; Cytomegalovirus; Epstein-Barr virus; John 

Cunningham virus; Streptococcus bovis; Hepatitis C 

virus; Helminthes 

12 Saparov 6 Inflammation; Immune system; Myocardial infarction; Tissue 

damage; Tissue repair 

13 McLoone 5 honey; immunomodulatory; skin disorders; wound healing 

Infectious Diseases (2/3 publications; N = 2.8 ≈ 3) 

1 McLoone 14 Antimicrobial; Dermatology; Honey; Wound infections 

2 Niyazmetova  3 HPV; CIN; cervical cancer; prevalence; Kazakhstan 

Information Science and Library Science (1/4 publications; N = 2.9 ≈ 3) 

1 Kot 15  

Instruments and Instrumentation (12/25 publications; N = 4.5 ≈ 4) 

1 Jamwal 36 Ankle rehabilitation; impedance control; parallel 

robot; pneumatic muscle actuators (PMAs) 

2 Tosi 25 Fiber Bragg Grating (FBG); optical fiber sensors; optical 

sensors; peak tracking; wavelength shift estimation 

3 Ruderman 24 DC-AC power conversion; multilevel inverters; pulsewidth-

modulated power converters; voltage total harmonic distortion 

(THD) 

4 Tosi 19  

5 Tosi 13 Optical fiber sensors (OFS); fiber Bragg grating (FBG); Fabry-

Perot interferometry (FPI); optical signal 

processing; Karhunen-Loeve Transform (KLT); optical sensor 

demodulation 
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6 Tosi 11 Fiber optic sensors; pressure measurement; Fabry-

Perot; ablation of tissue 

7 Khamitov 6 DC-AC power conversion; harmonic distortion; pulse width 

modulation 

8 Saudabayev  6  

9 Sultangazin 5 Optical fiber sensors (OFS); plastic optical fiber 

(POF); smartphone sensor; environmental sensor; handheld 

sensing system 

10 Beisenova 4 Anesthesiology; biological tissues; biomedical 

equipment; optical fibers; optical fiber sensors 

11 Nurmukhanbetov

a 

4 Low energy resonance reactions; Thick target inverse 

kinematic method; Nuclear astrophysics; Time of flight method 

12 Tosi 4 Fiber optic sensors; Fiber Bragg Grating (FBG); Chirped Fiber 

Bragg Grating (CFBG); FBG sensors; photosensitivity 

International Relations (2/13 publications; N = 7.6 ≈ 8) 

1 Powell 102 Coup d'etat; coup-proofing; civil-military relations 

2 Powell 18 Coup d'etat; diversionary war; coup-proofing; civil-military 

relations 

Life Sciences and Biomedicine - Other Topics (1/2 publications; N = 3.4 ≈ 3) 

1 Kim 21 PARP; PARP inhibitor; drug resistance; DNA repair 

Linguistics (2/6 publications; N = 1.5 ≈ 1) 

1 Emmelhainz  4 Name changes; narrative elasticity; identity work; African-

American names; religious name changes; self-representation 

2 Yakup 3  

Literature (3/3 publications; N = 0) 

1 Nikopoulos  0 Borowski; Holocaust; beauty; witness; ethical criticism 

2 Nikopoulos 0  

3 Nikopoulos 0 Svevo; Zeno; humor; nihilism 
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Materials Science (21/66 publications; N = 5.5 ≈ 5) 

1 Whitby  54 Graphene graphene 

oxide; chemistry; architecture; properties; electronics; energy 

storage; sorption; mechanical reinforcement 

2 Leung 36 Water absorption; Sorptivity; Self-compacting concrete; Fly 

ash; Silica fume; Compressive strength 

3 Minh 32 Granular mixtures; Discrete element; Strong force 

transmission; Characteristic force; Force distribution; One 

dimensional compression 

4 Nadeem 31 Elevated temperature; Fly ash; Metakaolin; Compressive 

strength; Thermal shock; Interfacial transition zone 

5 Zhang 26 Graphene nanosheet; Lithium/sulfur battery; Nanostructured 

sulfur cathode; Gel polymer electrolyte; Poly(vinylidene 

fluoride-co-

hexafluoropropylene)/poly(methylmethacrylate)/silicon 

dioxide polymer matrix 

6 Atabaev 16 Carbon dots; doping; fluorescent propertum dots with pH- and 

thies; sensing; bioimaging 

7 Valagiannopoulo

s 

16  

8 Duncanson 14  

9 Kozlovskiy 13 Ceramic materials; Heavy ions; Hillocks; Crystal 

surface; Radiation defects 

10 Ely 10 Lithium-sulfur batteries; batteries beyond 

lithium; electrocatalytic polysulfides conversion; sulfur 

cathode coating; lithium anode protection; solid-state 

electrolytes 

11 Kozlovskiy 10 Ceramic materials; heavy ions; hillocks; crystal 

surface; radiation defects 

12 Inglezakis 9 Fixed bed modeling; Diffusion 

coefficients; Zeolites; Clinoptilolite; Heavy metals; Adsorption 
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13 Bekmurzayeva 7 Stainless steel; Surface 

modification; Biofunctionalization; Bioactivity 

14 Mukanova 7 Silicon anode; Silicon-based; Thin film anode; Lithium-ion 

batteries; Microbatteries 

15 Valagiannopoulo

s 

6  

16 Toleuova 6  

17 Atabaev 5 Surface plasmon resonance; solar water 

splitting; nanostructures; noble metals; metal oxides 

18 Atabaev 5 TiO2/CuO; photoelectrode; heterojunction; solar water 

splitting 

19 Minh 5 Granular mixtures; Discrete element; Strong force 

transmission; Contact force distribution; One dimensional 

compression 

20 Syrlybekov 5  

21 Tagay 5  

Mathematical and Computational Biology (3/7 publications; N = 1.8 ≈ 2) 

1 Zollanvari 6 GWAS; Alcoholism; SNP; Environment; Interaction; Network 

2 Bakir 4  

3 Zollanvari 3 high-dimensional analysis; shrinkage; ridge 

estimation; sparsity; curse of dimensionality; G-

analysis; double asymptotics; random matrix 

theory; Kolmogorov asymptotics 

Mathematical Methods In Social Sciences (2/2 publications; N = 0.7 ≈ 1) 

1 Baris 0 Bargaining; Weak linearity; Relative utilitarianism; Timing 

effect 

2 Post 1 Stochastic dominance; Empirical likelihood; Portfolio 

optimization; Momentum strategies 

Mathematics (10/45 publications; N = 3.6 ≈ 4) 
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1 Melnykoy 23 K-means algorithm; Mahalanobis distance; Initialization 

2 Karjanto 13  

3 O'Reilly 12 N-bromamine; N-bromoamide; N-bromoimide; density 

functional theory; CCSD(T); Gaussian-n; W2 theory 

4 Adair 11 Adomian decomposition; Centrifugal stiffening; Rotating 

beams 

5 Adaricheva 8 Closure systems; Lattices of closed sets; Canonical basis; Stem 

basis; Duquenne-Guigues basis; Unit basis; Optimum 

basis; Minimum basis; Acyclic Horn formulas; Shortest DNF-

representation; Shortest CNF-representation; Shortest 

representations of acyclic hypergraphs; Finite semidistributive 

lattices; Lattices without D-cycles 

6 Adaricheva  7 join-distributive lattice; semimodular lattice; diamond-free 

lattice; trajectory; permutation; antimatroid; convex geometry 

7 Alzaatreh 4 Folded Cauchy distribution; half-Cauchy distribution; gamma 

distribution; Shannon entropy 

8 Alzaatreh 4 Weibull-logistic distribution; T-X families of 

distributions; Shannon's entropy; reliability 

parameter; distribution of the sample extremums 

9 Bakir 4  

10 Kadyrov 4 Maximal entropy; Symbolic dynamics; Hausdorff dimension 

Mechanics (3/17 publications; N = 4.2 ≈ 4) 

1 Minh 32 Granular mixtures; Discrete element; Strong force 

transmission; Characteristic force; Force distribution; One 

dimensional compression 

2 Adair 11 Adomian decomposition; Centrifugal stiffening; Rotating 

beams 

3 Minh 5 Granular mixtures; Discrete element; Strong force 

transmission; Contact force distribution; One dimensional 

compression 

Medical Informatics (3/3 publications; N = 0) 
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1 Altaikyzy 0 Carbon nanoparticles; antibacteria; pollurion sensor 

2 Mukhmetov 0 FEM; breast tumor; thermal modeling; thermography 

3 Orakov 0 metagenomics; biotechnology; microbial fuel cells; functional 

analysis; microbial community composition 

Meteorology and Atmospheric Sciences (1/3 publications; N = 2.7 ≈ 3) 

1 Torkmahalleh 13 Grilling; Beef meat; PM; OC/EC; Metal; Emission rate 

Microbiology (3/6 publications; N = 5.1 ≈ 5) 

1 Bekmurzayeva 47 Tuberculosis diagnosis; Mpt64; Esat6; Cfp10; Ag85; Biosensor 

2 McLoone 14 Antimicrobial; Dermatology; Honey; Wound infections 

3 Sypabekova 16 Mycobacterium 

tuberculosis; Diagnostics; MPT64; Aptamer; SELEX 

Mineralogy (1 publication) 

1 Madani 0 RQD; probability; multi-Gaussian kriging; spatial mapping 

Mining and Mineral Processing (2/2 publications; N =0) 

1 Madani 0 RQD; probability; multi-Gaussian kriging; spatial mapping 

2 Trueman 0 Longwall coal mining; shields; powered supports; roof 

control; online software; shield-strata interaction; shield leg 

pressures; shield convergence 

Neurosciences and Neurology (5/7 publications; N = 1.5 ≈ 1) 

1 Nurseitov 4  

2 Tokay 3  

3 Abibullaev 2  

4 Oleinikov 1 EMG; Hand; posture detection; ANN; BiTalino; Blender 

5 Tsoy  1  

Nuclear Science and Technology (2/2 publications; N = 1.5 ≈ 1) 

1 Nurmukhanbetov

a 

4 Low energy resonance reactions; Thick target inverse 

kinematic method; Nuclear astrophysics; Time of flight method 
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2 Ismailov 3 Transmutation; Iodine; Neutron; Accelerator-driven system 

Nursing (2/2 publications; N = 2.1 ≈ 2) 

1 Akhmetova 8 Chronic 

wound; Control; Dressing; Infection; Malodor; Odor; Therapy 

2 Colet 5 Infection prevention climate; nurses; patient safety; quality 

care; Saudi Arabia 

Nutrition and Dietetics (1 publication) 

1 Oshakbayev  2 Type 2 diabetes; Weight loss; Restriction diet; Glycemic/lipid 

and hormone profiles; Lipid/protein oxidation 

Obstetrics and Gynecology (2/2 publications; N = 0) 

1 Terzic 0 Infertility; Endometrial polyps; Clinical 

characteristics; Localization; Recurrence; Symptoms and signs 

2 Terzic 0 Granulosa cell tumor; Ovary; Omentum; Relapse; Apoptosis 

Oceanography (1 publication) 

1 Zhunussova  0 Computational fluid dynamics (CFD); Built 

environment; Street canyon; Air quality; Light wind 

Oncology (12/19 publications; N = 4.7 ≈ 5) 

1 Alibek 40 Carcinogenesis; Brain cancer; Head and neck 

cancer; Cytomegalovirus; Polyomavirus; Toxoplasma; Epstein-

Barr virus; Human papilloma virus; HIV; Streptococcus 

anginosus 

2 Xie 26 PTEN; tumor suppressor; oncogene; molecular switch 

3 Alibek 23 Carcinogenesis; Infectious agents; Breast cancer 

4 Alibek 22 Herpesviruses; Cancer; Immune system; Antigen 

presentation; Natural killer cells; Cytokine 

5 Abetov 21 Colorectal cancer; Carcinogenesis; Stem 

cells; Biomarkers; Signaling pathways 

6 Alibek 18 Cancer; Antibiotic; Antiviral; Chemotherapy; Bacteria; Virus; 

Apoptosis; Neutropenia 
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7 Akilzhanova 14 Breast 

cancer; folate; homocysteine; MTHFR; FTO; polymorphism; 

Kazakhstan 

8 Alibek 12 Urogenital cancers; Ovarian cancer; Cervical cancer; Bladder 

cancer; Kidney cancer; Chlamydia trachomatis; Neisseria 

gonorrhea; Mycoplasma genitalium; Schistosoma 

haematobium; HPV; Epstein-Barr; CMV; Human 

polyomaviruses 

9 Xie 11 PIM1; cancer stem cell; prostate cancer 

10 Alibek 9 Bcl-2; Bcl-xL; Herpesviruses; Human T-lymphotropic virus 

1; Human papillomavirus; Hepatitis C 

virus; Apoptosis; Signaling pathways; Tumor suppressor 

genes; Cancer 

11 Aituov 7 Gastric cancer; Colorectal cancer; Liver cancer; Helicobacter 

pylori; Cytomegalovirus; Epstein-Barr virus; John 

Cunningham virus; Streptococcus bovis; Hepatitis C 

virus; Helminthes 

12 Abylkassov  6 YAP; cancer; prostate cancer 

Operations Research and Management Science (2/5 publications; N = 1) 

1 Colicev  2 Partnering capability; Departmental integration; Customer 

service; Performance; PLS-PM; IMPA 

2 Amrin 2 Bayesian networks; Engineering design; Idea 

Algebra; Reliability analysis 

Optics (11/43 publications; N = 4.3 ≈ 4) 

1 Kizilirmak 33 visible light communication; OFDMA; NOMA; successive 

interference cancellation 

2 Tosi 21 Fiber optic sensors (FOS); Fiber Bragg Grating 

(FBG); Distributed sensors; Optical Frequency-Domain 

Reflectometry (OFDR); Biomedical sensors; Chirped Fiber 

Bragg Grating (CFBG) 
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3 Tosi 14 Fiber Bragg grating (FBG); fiber optic sensors (FOS); FBG 

demodulation; Karhunen-Loeve transform (KLT); digital 

signal processing 

4 Korganbayev 10 Optical fiber sensors; Fiber Bragg grating (FBG); Chirped 

FBG (CFBG); Distributed temperature sensor (DTS); Thermal 

ablation; Interventional cancer care 

5 Valagiannopoulo

s 

9 Metamaterials; parity-time symmetry; transformation optics 

6 Mandilara 7  

7 Molardi 7  

8 Shaimerdenova 6  

9 Bozheyev 6 MoS2; Nanocrystal; Nanopowder; Pulsed 

cathodoluminescence; Raman spectra; Electron-holes; Electron 

energy density 

10 Valagiannopoulo

s  

6 Metal; parity-time (PT) symmetry; quantum dot (QD); visible 

spectrum 

11 Akilbekova  4 Brillouin light scattering; bones; critical-sized 

defect; biomechanical properties; elastic; viscous; heparin-

conjugated fibrin gel; bone morphogenic 

proteins; mesenchymal stem cells 

Orthopedics (1 publication) 

1 Jamwal 5 Ankle joint; Musculoskeletal model; Joint moments; Parallel 

ankle robots 

Pharmacology and Pharmacy (3/7 publications; N = 2.7 ≈ 3)  

1 Zhubanchaliyev  13 Fibrosis; myofibroblasts; mechanotransduction; Hippo 

pathway; YAP; bromodomain; BRD4 

2 Gonzalez-Plaza 6 Oesophageal squamous cell 

carcinoma; saliva; salivaomics; transcriptomics; proteomics; m

etabolomics 

3 Poddighe 4 Biologics; JIA; clinical 

evidence; immunology; pharmacodynamics; pharmacokinetics 
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Philosophy (1/6 publications; N = 0.7 ≈ 1) 

1 Ryan 1  

Physical Geography (1 publication) 

1 Dupuy 0  

Physics (47/106 publications; N = 4.2 ≈ 4) 

1 Minh 32 Granular mixtures; Discrete element; Strong force 

transmission; Characteristic force; Force distribution; One 

dimensional compression 

2 Zhang 28 Graphene oxide; Lithium/sulfur battery; Nanostructured sulfur 

cathode; Porous structure 

3 Zhang 26 Graphene nanosheet; Lithium/sulfur battery; Nanostructured 

sulfur cathode; Gel polymer electrolyte; Poly(vinylidene 

fluoride-co-

hexafluoropropylene)/poly(methylmethacrylate)/silicon 

dioxide polymer matrix 

4 Insepov  23  

5 Linder 22 Modified gravity; cosmological parameters from LSS; dark 

energy theory; galaxy clustering 

6 Fine 21  

7 Malafarina  21 Gravitational collapse; black holes; singularities; quantum 

gravity; white holes 

8 Tosi 21 Fiber optic sensors (FOS); Fiber Bragg Grating 

(FBG); Distributed sensors; Optical Frequency-Domain 

Reflectometry (OFDR); Biomedical sensors; Chirped Fiber 

Bragg Grating (CFBG) 

9 Valagiannopoulo

s 

16  

10 Tosi 14 Fiber Bragg grating (FBG); fiber optic sensors (FOS); FBG 

demodulation; Karhunen-Loeve transform (KLT); digital 

signal processing 
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11 Karjanto 13  

12 Kozlovskiy 13 Ceramic materials; Heavy ions; Hillocks; Crystal 

surface; Radiation defects 

13 Good 12  

14 O'Reilly 12 N-bromamine; N-bromoamide; N-bromoimide; density 

functional theory; CCSD(T); Gaussian-n; W2 theory 

15 Linder  11 Cosmic acceleration; Growth of large scale structure; Modified 

gravity; Dark energy 

16 Good 10 Black Holes; Field Theories in Lower Dimensions 

17 Good 9 Black Holes; Classical Theories of Gravity 

18 Good 8  

19 Mandilara 7  

20 Nauruzbayev 7  

21 Oikonomou 7  

22 Valagiannopoulo

s 

7 Elliptical polarization; black phosphorus; Fabry-Perot 

resonance 

23 Good 6  

24 Denissenya 6 Cosmological parameters from LSS; gravitational lensing 

25 Denissenya 6 Modified gravity; CMBR polarisation; gravitational waves / 

theory 

26 Sergiienko  6  

27 Toshmatov 6  

28 Valagiannopoulo

s 

6  

29 Valagiannopoulo

s 

6 Metal; parity-time (PT) symmetry; quantum dot (QD); visible 

spectrum 

30 Malafarina 5  
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31 Bubin 5  

32 Good 5  

33 Linder. 5 Dark energy; Cosmological constant; Cosmological distances 

34 Minh 5 Granular mixtures; Discrete element; Strong force 

transmission; Contact force distribution; One dimensional 

compression 

35 Mynbayev 5  

36 Sultangazin 5 Optical fiber sensors (OFS); plastic optical fiber 

(POF); smartphone sensor; environmental sensor; handheld 

sensing system 

37 Syrlybekov 5  

38 Tagay 5  

39 Nurmukhanbetov

a 

4 Low energy resonance reactions; Thick target inverse 

kinematic method; Nuclear astrophysics; Time of flight method 

40 Balanay 4  

41 Beisenova 4 Anesthesiology; biological tissues; biomedical 

equipment; optical fibers; optical fiber sensors 

42 Bubin 4  

43 Denissenya 4 Galaxy clustering; modified gravity; redshift surveys 

44 Do 4 Blood-brain barrier (BBB); electromagnetic actuation 

system; in vivo experiment; mice; simulation; targeted drug 

delivery 

45 Ibraikulov 4 Polymer solar cells; Energy disorder; Charge transport; Field-

effect mobility; Space-charge-limited current; Morphology 

46 Khasenov 4 Laser; Mercury; Nuclear pumping; Population 

mechanism; Rare gases 

47 Oikonomou 4 Entropy maximization; Tsallis/Renyi entropy; Factorized 

canonical distributions; Partition function 

Polymer Science (2/2 publications; N = 2.9 ≈ 3) 
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1 Alekseev 15 Scanning Probe Microscopy; Scanning Probe 

Tomography; Tomography; Three-dimensional reconstruction 

2 Akilbekova 6 Natural polymers; Cryogels; Chitosan; 1,1,3,3-

tetramethoxypropane 

Psychology (3/6 publications; N = 2.2 ≈ 2) 

1 Beketayev 9 Divergent thinking; assessing creativity; creativity 

test; flexibility; ideas; originality; semantic 

networks; associative networks; computer creativity; ideational 

fluency 

2 Yakup 4 Masked priming; letter position coding; lexical access; lexical 

decision 

3 Poddighe 2 Basophils; asthma; mouse; aspergillus 

fumigatus; eosinophils; bronchial reactivity 

Public Administration (3/7 publications; N = 2.5 ≈ 2)  

1 Knox 11 State building for peace; Northern Ireland; quality of life 

2 Kerimray 3 Optimal emissions path; emission projections; climate change 

policies; bottom-up approaches; energy models; emissions 

scenarios 

3 Janenova 3 Kazakhstan; one stop shop; public service delivery; transitional 

countries 

Public, Environmental and Occupational Health (6/12 publications; N = 2.5 ≈ 2) 

1 Torkmahalleh 11 Salt; Corn oil; PM emission rate; OC/EC; Trace elements 

2 Supiyev 9 Arterial hypertension; Socio-economic factors; Central Asian 

countries 

3 Adambekov 7  

4 Supiyev 6 Self-rated health; Socioeconomic factors; Central Asian 

countries 

5 Craig 5  

6 Torkmahalleh 2 Grilling; Pan; Emission rates; SVOCs; Salt 
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Radiology, Nuclear Medicine and Medical Imaging (3/4 publications; N = 1.5 ≈ 1) 

1 Akilbekova  4 Brillouin light scattering; bones; critical-sized 

defect; biomechanical properties; elastic; viscous; heparin-

conjugated fibrin gel; bone morphogenic 

proteins; mesenchymal stem cells 

2 Tosi 2 Optical fiber sensors (OFS); thermo-therapy; interventional 

cancer care; thermal ablation; liver tumor ablation 

3 Saliev 1 Ultrasound; Apoptosis; DNA breaks; White blood 

cells; Cancer 

Rehabilitation (1 publication) 

1 Jamwal 2 Air muscles; ankle rehabilitation; parallel robot; tele-

rehabilitation 

Religion (1 publication) 

1 Pietsch 2  

Remote Sensing (2/10 publications; N = 1.5 ≈ 1) 

1 Valagiannopoulo

s 

4 Buried inclusion; detectability; integral equations; inverse 

scattering; mixing formulas 

2 Korganbayev 2 Optics; fiber optic sensor; fiber Bragg grating (FBG); linearly 

chirped FBG (LCFBG); distributed temperature sensor 

(DTS); thermal ablation; laser ablation 

Research and Experimental Medicine (3/5 publications;  N = 3.3 ≈ 3) 

1 Tursynbay 20 Pim-1; mitochondrial Pim1; drug target; update 

2 Abetov 15 Cancer; Stem 

cells; Inhibitor; Wnt; Notch; Hedgehog; Signaling pathway 

3 Zhussupbekova 9 Keratins; HPV16; E7; Hyperplasia 

Respiratory System (2/3 publications; N = 5.1 ≈ 5) 

1 Bekmurzayeva 47 Tuberculosis diagnosis; Mpt64; Esat6; Cfp10; Ag85; Biosensor 

2 Sypabekova 16 Mycobacterium 

tuberculosis; Diagnostics; MPT64; Aptamer; SELEX 
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Rheumatology (1 publication) 

1 Poddighe 3 Children; M. pneumoniae-related extra-pulmonary diseases; M. 

pneumoniae; pathogenesis 

Robotics (7/43 publications; N = 3.3 ≈ 3) 

1 Adiyatov 20 Rapidly-Exploring Random Trees; Path Planning; Motion 

Planning; Redundant Manipulators 

2 Kappassov 13 Multigrasp robotic hand; intelligent industrial 

automation; service robotics; LIDAR 

3 Niyetkaliyev 7  

4 Adaricheva 4 Binary table; Galois lattice; Implicational basis; D-basis; 

Support; Relevance; Gene expression; Survival; Response to 

treatment; Immune markers; Blood biochemistry; Infection 

5 Sandygulova 4 Human-Robot Interaction; Child-Robot 

Interaction; Robot; Voice; Perception 

6 Sandygulova 3 Child-robot interaction; Human-robot interaction; Social 

robotics; Adaptive strategies; Gender; Age 

7 Taunyazov 3  

Science and Technology - Other Topics (17/65 publications; N = 5.5 ≈ 5) 

1 Whitby 54 Graphene graphene 

oxide; chemistry; architecture; properties; electronics; energy 

storage; sorption; mechanical reinforcement 

2 Zhang 26 Graphene nanosheet; Lithium/sulfur battery; Nanostructured 

sulfur cathode; Gel polymer electrolyte; Poly(vinylidene 

fluoride-co-

hexafluoropropylene)/poly(methylmethacrylate)/silicon 

dioxide polymer matrix 

3 Shena 21  

4 Yermukhambeto

va 

19  

5 Kerimray 19 Coal; Residential heating; Policy; Indoor air pollution 
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6 Atabaev 16 Carbon dots; doping; fluorescent propertum dots with pH- and 

thies; sensing; bioimaging 

7 Mussard 13 Solar energy; Cold climate; Heat pump; Solar 

thermal; Photovoltaic panels 

8 Zhabagin 9  

9 Inglezakis  9 Fixed bed modeling; Diffusion 

coefficients; Zeolites; Clinoptilolite; Heavy metals; Adsorption 

10 Bozheyev 9  

11 Kerimray 8 Energy intensity; Decomposition; Energy 

statistics; Kazakhstan; Energy efficiency 

12 Bagheri 7 Frequency response analysis; transformer inter-turn 

fault; vibration analysis 

13 Pu 7  

14 Askarova  6  

15 Junussov 5 Electric Vehicle (EV); magnetically coupled resonator; near-

field power transfer; Wireless Power Transfer (WPT) 

16 Memon 5 Eco-friendly materials; Corncob ash; Pozzolanic 

activity; Incineration; Grinding 

17 Syrlybekov 5  

Social Issues (3/3 publications, N = 0) 

1 Assylbekov 0 telecommunications; growth; GMM estimator 

2 Colicev  0 Social media; Mind-set metrics; Panel vector auto regression 

3 Knox 0 Atlantic Philanthropies; exit strategy; Delivering Social 

Change; Northern Ireland 

Social Sciences - Other Topics (2/5 publications; N = 1.8 ≈ 2) 

1 Keary 6 Technological optimism; sustainable 

development; ecologism; social construction of technological 

change; technological change modelling 
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2 Stelzner 3  

Social Work (1 publication) 

1 An 0 Social work; personal social services; post-Soviet social 

policy; transnationalism; nongovernmental organizations 

Sociology (1/4 publications; N = 1.7 ≈ 2) 

1 Burkhanov 5 Kazakhstan; discourse 

analysis; China; Chinese; stereotype; sinophobia 

Spectroscopy (1/4 publications; N = 3.1 ≈ 3) 

1 Balanay 18 Density functional theory; Long-range corrected 

functional; Electron injection; Dye 

regeneration; Reorganization energy; Electron lifetime 

Sport Sciences (1/2 publications; N = 1.7 ≈ 2) 

1 Jamwal  5 Ankle joint; Musculoskeletal model; Joint moments; Parallel 

ankle robots 

Surgery (2/3 publications; N = 2.6 ≈ 3) 

1 Kaiyrlykyzy  12 Bariatric surgery; Endometrial cancer; Endometrial 

hyperplasia; Endometrial polyps; Obesity; Pipelle sampling 

2 Gonzalez-Plaza 8 Transcriptomics; Microarray; Bariatric surgery; Gastric 

bypass; Subcutaneous adipose tissue; Morbid 

obesity; Functional annotation; Expression analysis 

Telecommunications (17/59 publications; N = 4.3 ≈ 4) 

1 Kizilirmak 33 Visible light communication; OFDMA; NOMA; successive 

interference cancellation 

2 Zhakatayev 26 Robot manipulation; variable stiffness actuation; model 

predictive control; optimization algorithms; embedded 

optimization 

3 Kizilirmak 23 Visible light communication; cooperative 

communication; OFDM 

4 Saudabayev 23 Artificial hands; prosthetics; industrial robotics; robotic 

hands; robot end effectors; sensors; robot sensing; review 
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5 Dastanova 20 Moving object detection; bit-plane 

extraction; memristor; crossbar array; threshold logic 

gate; edge devices 

6 Arzykulov 18 Cognitive relaying system; alpha-mu fading; interference 

constraint; outage probability 

7 Do 16 Disturbance observer (DOB); fuzzy control; sliding mode 

control (SMC); uncertainties; wind energy conversion system 

(WECS) 

8 Telegenov 13 Open-source robotic gripper; gear train mechanism; 3D 

printing; underactuation; adaptive grasping 

9 Maham 11 Molecular communications; neuro-spike communication 

channel; nanonetworks; optimal binary detection 

10 Korganbayev 10 Optical fiber sensors; Fiber Bragg grating (FBG); Chirped 

FBG (CFBG); Distributed temperature sensor (DTS); Thermal 

ablation; Interventional cancer care 

11 Bagheri 9 IoT in power system; online transformer 

assessment; prognosis; vibration analysis; signal 

modeling; prediction; regression 

12 Lu 8 Unmanned aerial vehicles; wireless charging; wireless energy 

transfer; inductive power transfer 

13 Arzykulov 6 Cognitive radio (CR); decode-and-forward (DF) 

relaying; energy harvesting (EH); interference alignment 

(IA); outage probability (OP) 

14 Kizilirmak 6 Centralized light access networks; visible light 

communication; interference management 

15 Baimyshev 5 Variable impedance actuation; manipulator dynamics; robot 

control; model predictive control; reaction wheels 

16 Bagheri 4 Axial deformation; frequency response analysis; radial 

deformation; transformer winding deformation 

17 Do 4 Disturbance observer; fast-varying disturbance; optimal 

control; uncertainties estimation; wind energy conversion 

system (WECS) 
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Thermodynamics (1/9 publications; N = 4.5 ≈ 4) 

1 Zhekenov 37 Deep Eutectic Solvents; Hydrogen bond; Molecular 

interactions; Molecular dynamics simulations; Ionic liquids 

Toxicology (1 publication) 

1 McLoone 5 Honey; immunomodulatory; skin disorders; wound healing 

Water Resources (5/12 publications; N = 3.5 ≈ 3) 

1 Pu 22 Finite volume model; Harten-Lax-van Leer-contact 

solver; monotonic upwind scheme; source term; surface 

gradient; upwind method; well-balanced scheme 

2 Inglezakis 10 Clinoptilolite; Vermiculite; Heavy metals; Ion-exchange; Fixed 

beds reactors 

3 Yapiyev 6 Endorheic; lake; Central Asia; Kazakhstan; water 

resources; climate change; evaporation; drylands; semi-arid 

4 Arkhangelsky 4 Forward osmosis; Combined organic 

fouling; Biomacromolecules; Effect of divalent ions; Viscosity 

effect 

5 Yapiyev 3  

Women's Studies (1 publication) 

1 Craig 5  

Zoology (1 publication) 

1 Saliev 1 Hyperthermia; Cytotoxicity; Apoptosis; Bortezomib; Velcade;

Blood cancer 
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Appendix 2 -The core authors and their keywords based on Scopus data 

# Author  Citation  Author’s keywords (original) 

Agricultural and Biological Sciences (8/22 publications; N = 4) 

1 Kanayeva 29  

2 Kim 20 DNA repair; Drug resistance; PARP; PARP inhibitor 

3 Dashkova  9 Autofluorescence; Emiliania huxleyi; Flow and imaging 

cytometry; Microalgae; Spectral flow cytometry; Viability 

4 McLoone  7 honey; immunomodulatory; skin disorders; wound healing 

5 Askarova 7  

6 Yapiyev 7 Central Asia Climate change Dry lands Endorheic 

Evaporation Kazakhstan Lake Semi-arid Water resources 

7 Cofran  5 Life history; Resampling; Simulation 

8 Utepbergenov 5  

Arts and Humanities (23/55 publications; N = 2.5 ≈ 2) 

1 Collins 11 China; financial services; Leninist state; party-state; 

regulation; socialist market 

2 Contessi  10 Balance of power; Concert; Governance; Infrastructures; 

Multilateralism; Trade 

3 Wojnowski 10  

4 Wheatcroft 7  

5 Keary 6 Ecologism; Social construction of technological change; 

Sustainable development; Technological change modelling; 

Technological optimism 

6 Morrison 6  

7 Reagan 5  

8 Stelzner  5  

9 Bissenova  4  
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10 Emmelhainz  4 African-American names; Identity work; Name changes; 

Narrative elasticity; Religious name changes; Self-

representation 

11 McGuire 4 Barter; exchange; Kazakhstan; Mobile pastoralism; money 

12 Penati  4  

13 Roper  4 GCC; kafala; labor; migration 

14 Azhgaliyeva 4 Natural resource revenue Oil-producing country Sovereign 

Wealth Fund Stabilization fund 

15 Wojnowski 4  

16 Coil 3 Bone breakage; carnivore and human bone modification; 

experimental archaeology; taphonomy 

17 De Haas  3  

18 Morrison  3 Afghanistan; Camels; Colonialism; Commissariat; Khiva; 

Warfare 

19 Wojnowski 3 Regional identities in western Ukraine Soviet patriotism 

Sovietization of western Ukraine Ukrainian history 

Ukrainian-Polish relations 

20 De Haas  2  

21 McGuire  2 Abai Zholy; Kazakh literary history; oral literature; socialist 

realism; Zar Zaman 

22 Pugh  2 Colonialism; gender; indexicality; Pawnee; semiotics 

23 Sullivan  2  

Biochemistry, Genetics and Molecular Biology (24/57 publications; N = 9.3 ≈ 9) 

1 Alibek  49 Brain cancer; Carcinogenesis; Cytomegalovirus; Epstein-Barr 

virus; Head and neck cancer; HIV; Human papilloma virus; 

Polyomavirus; Streptococcus anginosus; Toxoplasma 

2 Tosi  34 Fiber Bragg Grating (FBG); Optical fiber sensors; Optical 

sensors; Peak tracking; Wavelength shift estimation 

3 Saliev  32  
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4 Alibek  29 Breast cancer; Carcinogenesis; Infectious agents 

5 Alimbetov  28 BIRB 796; Cellular senescence; Human ageing; Human 

fibroblasts; MK2.III; SB203580 

6 Xie 25 Molecular switch Oncogene PTENTumor suppressor 

7 Alibek 24 Antigen presentation; Cancer; Cytokine; Herpesviruses; 

Immune system; Natural killer cells 

8 Tursynbay  22 Drug target; Mitochondrial Pim1; Pim-1; Update 

9 Abetov 21 Biomarkers; Carcinogenesis; Colorectal cancer; Signaling 

pathways; Stem cells 

10 Kim  20 DNA repair; Drug resistance; PARP; PARP inhibitor 

11 Dashkova  18 Imaging flow cytometry; Metabolic activity; Microalgae; 

Phytoplankton; Viability 

12 Xie 18  

13 Alibek  17 Bladder cancer; Cervical cancer; Chlamydia trachomatis; 

CMV; Epstein-Barr; HPV; Human polyomaviruses; Kidney 

cancer; Mycoplasma genitalium; Neisseria gonorrhea; 

Ovarian cancer; Schistosoma haematobium; Urogenital 

cancers 

14 Saparov 17  

15 Abetov  15 Cancer; Hedgehog; Inhibitor; Notch; Signaling pathway; 

Stem cells; Wnt 

16 Alibek 15 Antibiotic; Antiviral; Apoptosis; Bacteria; Cancer; 

Chemotherapy; Neutropenia; Virus 

17 Akilzhanova 15 Breast cancer Folate FTO Homocysteine Kazakhstan MTHFR 

Polymorphism 

18 Alibek 14 Apoptosis; Bcl-2; Bcl-xL; Cancer; Hepatitis C virus; 

Herpesviruses; Human papillomavirus; Human T-

lymphotropic virus 1; Signaling pathways; Tumor suppressor 

genes 
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19 Abibullaev 13 Brain-computer interfaces; Functional near-infrared 

spectroscopy; Inter-subject variability; Multiple kernel 

learning; RKHS; Support vector machines 

20 Amouei 

Torkmahalleh  

13 Corn oil; OC/EC; PM emission rate; Salt; Trace elements 

21 Tosi  13 Ablation of tissue; Fabry-Perot; Fiber optic sensors; Pressure 

measurement 

22 Saparov  12  

23 Tosi  12 Fabry-Perot interferometry (FPI); Fiber Bragg grating (FBG); 

Karhunen-loeve transform (KLT); Optical fiber sensors 

(OFS); Optical sensor demodulation; Optical signal 

processing 

24 Supiyev 12 Central Asian Countries Diabetes Kazakhstan Socioeconomic 

factors 

Business, Management and Accounting (5/26 publications; N = 7.7 ≈ 8) 

1 Powell  106 civil-military relations; coup d'état; coup-proofing 

2 Powell  24 civil-military relations; coup d'état; coup-proofing; 

diversionary war 

3 Colicev  12 Brand value; Branding; Partial least squares (PLS); Return on 

investment; Social media 

4 Janenova  9 Kazakhstan; one stop shop; public service delivery; 

transitional countries 

5 Memon  8 Corncob ash; Eco-friendly materials; Grinding; Incineration; 

Pozzolanic activity 

Chemical Engineering (18/46 publications; N = 4.8 ≈ 5) 

1 Zhekenov 41 Deep Eutectic Solvents Hydrogen bond Ionic liquids 

Molecular dynamics simulations Molecular interactions 

2 Yesibolati 38 Aqueous rechargeable lithium-ion battery Battery temperature 

performance Lithium-Ion Battery Scale-up battery 
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3 Zhang 29 Graphene oxide Lithium/sulfur battery Nanostructured sulfur 

cathode Porous structure 

4 Khan 22 Hydrogen peroxide; Photo-catalytic degradation; Refinery 

wastewater; Titanium dioxide; Ultra-violet light; Zinc oxide 

5 Atabaev  18 Bioimaging; Carbon dots; Doping; Fluorescent propertum 

dots with pH-and thies; Sensing 

6 Omarova 18 Galvanostatic Intermittent Titration Technique Lithium 

Diffusion Coefficient Lithium-ion Battery Nickel 

Hexacyanoferrate Cathode 

7 Mentbayeva 17 Freestanding sulfur cathode lithium-sulfur battery self-

weavingternary composite vacuum filtration preparation 

8 Saparov  17  

9 Yermukhambeto

va 

14 Al2O3 coating Cathode materials Lithium/sulphur 

batteriesMg0.6Ni0.4O coating S/PANI composites 

10 Yermukhambeto

va 

14 Al2O3 coating Cathode materials Lithium/sulphur 

batteriesMg0.6Ni0.4O coating S/PANI composites 

11 Ould Ely  12 Batteries beyond lithium; electrocatalytic polysulfides 

conversion; lithium anode protection; lithium-sulfur batteries; 

solid-state electrolytes; sulfur cathode coating 

12 Mukanova  8 Graphene; Li-ion battery; Nickel foam; Silicon anode; Thin 

film anode 

13 Arkhangelsky  5 Biomacromolecules; Combined organic fouling; Effect of 

divalent ions; Forward osmosis; Viscosity effect 

14 Inglezakis  5 Adsorption; fixed bed modeling; ion exchange; S-shaped 

isotherms 

15 Inglezakis 5  

16 Spotar  5 Aeration; Cavitation; Diffusion; Distillation; Evaporation; 

Interface; Separation; Ultrasound 

17 Alimbetov  5 Apoptosis; Cell adhesion; Cell cycle; Chemoresistance; Small 

molecules 
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18 Kenessary  5  

Chemistry (34/70 publications; N = 4.8 ≈ 5) 

1 Zhekenov 41 Deep Eutectic Solvents Hydrogen bondIonic liquids 

Molecular dynamics simulations Molecular interactions 

2 Yesibolati 38 Aqueous rechargeable lithium-ion battery Battery temperature 

performance Lithium-Ion Battery Scale-up battery 

3 Tosi  34 Fiber Bragg Grating (FBG); Optical fiber sensors; Optical 

sensors; Peak tracking; Wavelength shift estimation 

4 Duncanson 19  

5 O'Reilly  18 CCSD(T); density functional theory; Gaussian-n; N-

bromamine; N-bromoamide; N-bromoimide; W2 theory 

6 Balanay 18 Density functional theory Dye regeneration Electron injection 

Electron lifetime Long-range corrected functional 

Reorganization energy 

7 Omarova 18 Galvanostatic Intermittent Titration Technique Lithium 

Diffusion Coefficient Lithium-ion Battery Nickel 

Hexacyanoferrate Cathode 

8 Khalimon 17  

9 Mentbayeva 17 Freestanding sulfur cathode lithium-sulfur battery self-

weavingternary composite vacuum filtration preparation 

10 Saparov  17  

11 Alekseev 16 Scanning Probe Microscopy Scanning Probe Tomography 

Three-dimensional reconstruction Tomography 

12 Duncanson 14  

13 Yermukhambeto

va 

14 Al2O3 coating Cathode materials Lithium/sulphur 

batteriesMg0.6Ni0.4O coatingS/PANI composites 

14 Yermukhambeto

va 

14 Al2O3 coating Cathode materials Lithium/sulphur 

batteriesMg0.6Ni0.4O coatingS/PANI composites 

15 Tosi  13 Ablation of tissue; Fabry-Perot; Fiber optic sensors; Pressure 

measurement 
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16 Lam 12 Fabry-Perot interferometry (FPI); Fiber Bragg grating (FBG); 

Karhunen-loeve transform (KLT); Optical fiber sensors 

(OFS); Optical sensor demodulation; Optical signal 

processing 

17 Ould Ely  12 Batteries beyond lithium; electrocatalytic polysulfides 

conversion; lithium anode protection; lithium-sulfur batteries; 

solid-state electrolytes; sulfur cathode coating 

18 Tosi  12  

19 Inglezakis  11 Adsorption; Clinoptilolite; Diffusion coefficients; Fixed bed 

modeling; Heavy metals; Zeolites 

20 Inglezakis 8 Adsorption; Equilibrium; Ion exchange; S-Shaped isotherms; 

Sigmoidal isotherms 

21 Sergiienko  8  

22 Mukanova  8 Graphene; Li-ion battery; Nickel foam; Silicon anode; Thin 

film anode 

23 Lam 8  

24 Toleuova 7  

25 Xie 6  

26 Balanay 6 Density functional theory Exchange-correlation functionals 

Excitation energies Oligomer extrapolation technique 

Reorganization energies 

27 Bubin  5  

28 Kaliyeva  5 Bond dissociation energy; chlorinated nucleobase; G3 theory; 

homolytic cleavage; W1 theory 

29 Arkhangelsky  5 Biomacromolecules; Combined organic fouling; Effect of 

divalent ions; Forward osmosis; Viscosity effect 

30 Inglezakis  5 Adsorption; fixed bed modeling; ion exchange; S-shaped 

isotherms 

31 Spotar 5 Aeration; Cavitation; Diffusion; Distillation; Evaporation; 

Interface; Separation; Ultrasound 
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32 Tosi  5 Chirped fiber bragg grating (CFBG); FBG sensors; Fiber 

bragg grating (FBG); Fiber optic sensors; Photosensitivity 

33 Alimbetov  5 Apoptosis; Cell adhesion; Cell cycle; Chemoresistance; Small 

molecules 

34 Bozheyev 5 Electron energy densityElectron-

holesMoS2NanocrystalNanopowderPulsed 

cathodoluminescence Raman spectra 

Computer Science (24/332 publications; N = 12.9 ≈ 13) 

1 James  297 Diagnostics; Image fusion; Medical image analysis; Medical 

imaging 

2 Kizilirmak  38 NOMA; OFDMA; successive interference cancellation; 

visible light communication 

3 Zhakatayev 29 Embedded Optimization Model Predictive Control 

Optimization Algorithms Robot Manipulation Variable 

Stiffness Actuation 

4 Adiyatov  28 Motion Planning; Path Planning; Rapidly-Exploring Random 

Trees; Redundant Manipulators 

5 Kizilirmak  28 Cooperative communication; OFDM; Visible light 

communication 

6 Rubagotti  26 Embedded control; model predictive control (MPC); 

numerical optimization; real-time control 

7 Saudabayev  25 Artificial hands; industrial robotics; prosthetics; review; robot 

end effectors; robot sensing; robotic hands; sensors 

8 Makazhanov  24 Political elections; Social network; Twitter; User preference 

9 Dastanova  23 Bit-plane extraction; crossbar array; edge devices; memristor; 

Moving object detection; threshold logic gate 

10 Makazhanov  23  

11 Kappassov  22 Intelligent industrial automation; LIDAR; Multigrasp robotic 

hand; service robotics 
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12 Davletcharova  20 Emotion Analysis; Emotion Classification; Mel-Frequency 

Cepstral Coefficients; Speech Processing 

13 Arzykulov  19 Cognitive relaying system; interference constraint; outage 

probability; α-μ fading 

14 Do  19 Disturbance observer (DOB); fuzzy control; sliding mode 

control (SMC); uncertainties; wind energy conversion system 

(WECS) 

15 Smagulova  19 LSTM; Memristor; Memristor crossbar array 

16 James  17 Digital circuits; digital integrated circuits; memristors; 

programmable circuits; Threshold logic 

17 Saparov  17  

18 Irmanova  16 Memristors; Multi-level memory; Neuromorphic computing; 

Ternary logic 

19 Telegenov  16 3D printing; adaptive grasping; gear train mechanism; open-

source robotic gripper; underactuation 

20 Maham  14 Detectors; Mathematical model; Molecular communication; 

Neurons; Noise; Random variables 

21 Tlegenov  14  

22 Bagheri  13 IoT in power system; online transformer assessment; 

prediction; prognosis; regression; signal modeling; vibration 

analysis 

23 Krestinskaya  13 Analog circuits; Hierarchical temporal memory; Memristors; 

Rule based approach; Spatial Pooler 

24 Krestinskaya  13 CMOS; face recognition; hierarchical temporal memory 

(HTM); HTM features; memristors; spatial pooler (SP); 

template matching; temporal memory (TM) 

Decision Sciences (3/24 publications; N = 4.6 ≈ 5) 

1 Melnykov  38 Initialization; K-means algorithm; Mahalanobis distance 

2 Colicev  12 Brand value; Branding; Partial least squares (PLS); Return on 

investment; Social media 
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3 Assylbekov  6 Anomaly detection; Cluster analysis; Self-organizing maps; 

Tax evasion detection 

Earth and Planetary Sciences (8/50 publications; N = 4.8 ≈ 5) 

1 Abdikamalov 41 Hydrodynamicsneutrinos supernovae: general 

2 Itskos 19 Adsorption Fly ash Heavy metals Lignite Mine-water Zeolites 

3 Abdikamalov  15 General; Hydrodynamics-shock waves-turbulence-supernovae 

4 Morrison  9  

5 Adoko  8 Bayesian inference; Markov chain Monte Carlo; Model 

selection; Rock mass; TBM penetration rate prediction 

6 Kerimray  6 Bottom-up approaches; climate change policies; emission 

projections; emissions scenarios; energy models; optimal 

emissions path 

7 Sagin  5 Ecosystems; resources; underground water; water balance 

8 Valagiannopoulo

s  

5 Buried inclusion; detectability; integral equations; inverse 

scattering; mixing formulas 

Economics, Econometrics and Finance (8/20 publications; N = 2.8 ≈ 3) 

1 Howie  14 Inequality; Panel-data analysis; Q15; Q23; Q32; Q33; 

Resource curse 

2 Akilbekova  7 1,1,3,3-tetramethoxypropane; Chitosan; Cryogels; Natural 

polymers 

3 Wheatcroft,  7  

4 Stelzner 5  

5 Yenokyan,  4  

6 Bissenova  4  

7 Hara 3 Battery Lithium Mass-loading Polysulfide Sulfur 

8 Morrison  3 Afghanistan; Camels; Colonialism; Commissariat; Khiva; 

Warfare 

Energy (27/96 publications; N = 3.8 ≈ 4) 
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1 Sarbassov  27 Energy system efficiency; Partial equilibrium bottom-up 

models; Power and CHP plants 

2 Kerimray 22 Coal; Indoor air pollution; Policy; Residential heating 

3 Khan  22 Hydrogen peroxide; Photo-catalytic degradation; Refinery 

wastewater; Titanium dioxide; Ultra-violet light; Zinc oxide 

4 Mussard  17 Cold climate; Heat pump; Photovoltaic panels; Solar energy; 

Solar thermal 

5 Ould Ely  12 Batteries beyond lithium; electrocatalytic polysulfides 

conversion; lithium anode protection; lithium-sulfur batteries; 

solid-state electrolytes; sulfur cathode coating 

6 Koishybay  11 Grid-connected applications; multilevel inverter; staircase 

modulation; switching angles; total harmonic distortion 

7 Mukanova  11 Lithium-ion batteries; Microbatteries; Silicon anode; Silicon-

based; Thin film anode 

8 Rakhymbay  11 Coil design; Dynamic wireless power transfer (DWPT); 

Electric vehicle (EV); Mutual inductance 

9 Kerimray  10 Decomposition; Energy efficiency; Energy intensity; Energy 

statistics; Kazakhstan 

10 Torkmahalleh  10 Aspen Plus; cooking oils; indoor PM; salt; triglycerides; 

VOCs 

11 Memon  8 Corncob ash; Eco-friendly materials; Grinding; Incineration; 

Pozzolanic activity 

12 Junussov  7 DC-DC power converter; Multiphase switching; multiple 

target ratios; switched capacitor converter 

13 Khakimova  7  

14 Koishybay  7 Minimal Total Harmonic Distortion; Multilevel Inverter; 

Selective Harmonic Elimination; Staircase Modulation 

15 Memon  7 Calcination; Cement; Concrete; Environmental friendly 

materials; Grinding; Pozzolanic activity; Wheat straw ash 
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16 Tauanov  7 Coal fly ash; Heuristic methods; Hydrothermal production; 

Zeolites 

17 Toleuova 7  

18 Akilbekova  7 1,1,3,3-tetramethoxypropane; Chitosan; Cryogels; Natural 

polymers 

19 Bagheri  6 IoT; Online transformer assessment; Prognosis; Vibration 

analysis 

20 Tokbolat  6 Energy; extreme weather conditions and energy consumption; 

low energy design; passive solar heating and cooling 

21 Sultanbek  6 Battery control; EV charging; Resonant inductive coupling; 

Wireless charging 

22 Amouei 

Torkmahalleh  

5 LCZ; Mediterranean climate; NCZ; Salinity; Solar pond; 

UCZ 

23 Junussov  5 Electric Vehicle (EV); magnetically coupled resonator; near-

field power transfer; Wireless Power Transfer (WPT) 

24 Kerimray  5  

25 Rakhymbay  5 Dynamic wireless power charging; inductive coupling; PP; 

PS; SP; SS; Wireless power transfer 

26 Bagheri  5 Frequency response analysis; transformer interturn fault; 

vibration analysis 

27 Spotar  5 Aeration; Cavitation; Diffusion; Distillation; Evaporation; 

Interface; Separation; Ultrasound 

Engineering (85/476 publications; N = 5.7 ≈ 6) 

1 Whitby 58 Architecture chemistry electronicsenergy storage graphene 

graphene oxide mechanical reinforcement properties sorption 

2 Leung  41 Compressive strength; Fly ash; Self-compacting concrete; 

Silica fume; Sorptivity; Water absorption 

3 Jamwal  38 Ankle rehabilitation; Impedance control; Parallel robot 

4 Nadeem  36 Compressive strength; Elevated temperature; Fly ash; 

Interfacial transition zone; Metakaolin; Thermal shock 
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5 Minh  35 Characteristic force; Discrete element; Force distribution; 

Granular mixtures; One dimensional compression; Strong 

force transmission 

6 Tosi  34 Fiber Bragg Grating (FBG); Optical fiber sensors; Optical 

sensors; Peak tracking; Wavelength shift estimation 

7 Ruderman  31 DCAC power conversion; multilevel inverters; pulsewidth-

modulated power converters; voltage total harmonic distortion 

(THD) 

8 Zhang 29 Graphene oxide Lithium/sulfur battery Nanostructured sulfur 

cathode Porous structure 

9 Zhakatayev 29 Embedded Optimization Model Predictive Control 

Optimization Algorithms Robot Manipulation Variable 

Stiffness Actuation 

10 Adiyatov  28 Motion Planning; Path Planning; Rapidly-Exploring Random 

Trees; Redundant Manipulators 

11 Kizilirmak  28 Cooperative communication; OFDM; Visible light 

communication 

12 Krestinskaya  27 Analog circuits; backpropagation; crossbar; learning; 

memristor 

13 Rubagotti  26 Embedded control; model predictive control (MPC); 

numerical optimization; real-time control 

14 Tosi  25 Biomedical sensors; Chirped Fiber Bragg Grating (CFBG); 

Distributed sensors; Fiber Bragg Grating (FBG); Fiber optic 

sensors (FOS); Optical Frequency-Domain Reflectometry 

(OFDR) 

15 Saudabayev  25 Artificial hands; industrial robotics; prosthetics; review; robot 

end effectors; robot sensing; robotic hands; sensors 

16 Makazhanov  24 Political elections; Social network; Twitter; User preference 

17 Pu  23 Finite volume model; Harten-Lax-van Leer-contact solver; 

monotonic upwind scheme; source term; surface gradient 

upwind method; well-balanced scheme 
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18 Dastanova  23 Bit-plane extraction; crossbar array; edge devices; memristor; 

Moving object detection; threshold logic gate 

19 Kappassov  22 Intelligent industrial automation; LIDAR; Multigrasp robotic 

hand; service robotics 

20 Khan  22 Hydrogen peroxide; Photo-catalytic degradation; Refinery 

wastewater; Titanium dioxide; Ultra-violet light; Zinc oxide 

21 Tosi  21  

22 Arzykulov  19 Cognitive relaying system; interference constraint; outage 

probability; α-μ fading 

23 Do  19 Disturbance observer (DOB); fuzzy control; sliding mode 

control (SMC); uncertainties; wind energy conversion system 

(WECS) 

24 Inglezakis  17 EU legislation; Sewage sludge; Waste management 

25 James  17 Digital circuits; digital integrated circuits; memristors; 

programmable circuits; Threshold logic 

26 Khakimova  16 Building control; Energy management systems; Hybrid model 

predictive control (HMPC); Model predictive control (MPC); 

Temperature control 

27 Telegenov  16 3D printing; adaptive grasping; gear train mechanism; open-

source robotic gripper; underactuation 

28 James  14 Crossbar architecture; face recognition; hierarchical temporal 

memory; memristor; neuromorphic design; spatial pooler; 

speech recognition 

29 Korganbayev  14 Chirped FBG (CFBG); Distributed temperature sensor (DTS); 

Fiber Bragg grating (FBG); Interventional cancer care; 

Optical fiber sensors; Thermal ablation 

30 Tosi  14 Digital signal processing; FBG demodulation; Fiber Bragg 

grating (FBG); fiber optic sensors (FOS); Karhunen-Loeve 

transform (KLT) 

31 Maham  14 Detectors; Mathematical model; Molecular communication; 

Neurons; Noise; Random variables 
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32 Tlegenov  14  

33 Abibullaev  13 Brain-computer interfaces; Functional near-infrared 

spectroscopy; Inter-subject variability; Multiple kernel 

learning; RKHS; Support vector machines 

34 Bagheri 13 IoT in power system; online transformer assessment; 

prediction; prognosis; regression; signal modeling; vibration 

analysis 

35 Krestinskaya  13 CMOS; face recognition; hierarchical temporal memory 

(HTM); HTM features; memristors; spatial pooler (SP); 

template matching; temporal memory (TM) 

36 Tosi  13 Ablation of tissue; Fabry-Perot; Fiber optic sensors; Pressure 

measurement 

37 Kostas  12 Isogeometric analysis; Lifting flows; NURBS; Potential 

flows; Shape optimization 

38 Tosi  12 Fabry-Perot interferometry (FPI); Fiber Bragg grating (FBG); 

Karhunen-loeve transform (KLT); Optical fiber sensors 

(OFS); Optical sensor demodulation; Optical signal 

processing 

39 Ould Ely  12 Batteries beyond lithium; electrocatalytic polysulfides 

conversion; lithium anode protection; lithium-sulfur batteries; 

solid-state electrolytes; sulfur cathode coating 

40 Arzykulov  11 Bit error rate (BER); Cognitive radio (CR); Decode-and-

forward (DF) relaying; Energy harvesting (EH); Interference 

alignment (IA); Wireless power transfer 

41 Inglezakis  11 Clinoptilolite; Fixed beds reactors; Heavy metals; Ion-

exchange; Vermiculite 

42 Inglezakis  11 Adsorption; Clinoptilolite; Diffusion coefficients; Fixed bed 

modeling; Heavy metals; Zeolites 

43 Koishybay 11 Grid-connected applications; multilevel inverter; staircase 

modulation; switching angles; total harmonic distortion 

44 Lu  11 Inductive power transfer; Unmanned aerial vehicles; wireless 

charging; wireless energy transfer 
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45 Rakhymbay  11 Coil design; Dynamic wireless power transfer (DWPT); 

Electric vehicle (EV); Mutual inductance 

46 Ali  10 3D printer; Extruder; Fused filament fabrication nozzle; 

Multi-colors; Multi-materials 

47 Arzykulov  10 Cognitive radio (CR); decode-and-forward (DF) relaying; 

energy harvesting (EH); interference alignment (IA); outage 

probability (OP) 

48 Ibrayev  10 Feature extraction; Hierarchical Temporal Memory; machine 

learning; memristor; neuromorphic design; pattern 

recognition 

49 Rubagotti  10 Model predictive control (MPC); piecewise affine (PWA); 

piecewise quadratic (PWQ) 

50 Shintemirov  10 Motion planning; optimal control; optimization methods; 

robot kinematics; Spherical parallel manipulators 

51 Torkmahalleh  10 Aspen Plus; cooking oils; indoor PM; salt; triglycerides; 

VOCs 

52 Bekmurzayeva  9 Bioactivity; Biofunctionalization; Stainless steel; Surface 

modification 

53 Mikhailenko  9 Crossbar array; Memristor; MNIST; sneak path 

54 Telegenov  9  

55 Arzykulov  9 Capacity; Cognitive radio (CR); Decode-And-forward (DF); 

Energy-harvesting (EH); Interference alignment (IA). 

56 Jamwal  9 Evolutionary algorithms (EAs); fuzzy logic; multicriteria 

optimization; Parallel robots 

57 Niyetkaliyev  9  

58 Omarkulov  9  

59 Bagheri  8 On-line frequency response analysis; transformer bushing; 

winding deformation 

60 Aubakir  8  
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61 Inglezakis  8 Adsorption; Equilibrium; Ion exchange; S-Shaped isotherms; 

Sigmoidal isotherms 

62 Sandygulova  8 Child-robot interaction; Gender effects; Gender Segregation; 

Human-robot interaction; Observational study 

63 Memon  8 Corncob ash; Eco-friendly materials; Grinding; Incineration; 

Pozzolanic activity 

64 Khamitov  7 DC-AC power conversion; harmonic distortion; pulse width 

modulation 

65 Saudabayev  7 Minimal Total Harmonic Distortion; Multilevel Inverter; 

Selective Harmonic Elimination; Staircase Modulation 

66 Khakimova  7  

67 Koishybay  7  

68 Meiirbekov  7 Child-robot interaction; Educational robotics; Gender effects; 

Human-robot interaction; Social robotics 

69 Rubagotti  7 Model predictive control 

70 Taunyazov  7  

71 Tosi  7 Chirped FBG (CFBG); distributed sensing; fiber Bragg 

grating (FBG); interventional cancer care; Optical fiber 

sensors; thermal ablation 

72 Zhakatayev 7 Nonlinear optimization Robotics Time optimal control 

Variable-impedance actuation Variable stiffness actuation 

73 Tauanov  7 Coal fly ash; Heuristic methods; Hydrothermal production; 

Zeolites 

74 Bagheri  6 Frequency response; impulse voltage distribution; intershield 

winding 

75 Beisenova  6 Anesthesiology; biological tissues; biomedical equipment; 

optical fiber sensors; optical fibers 

76 Fyrillas  6 Critical Biot number; fin effectiveness; heat convection; Heat 

transfer; optimum fin; rectangular fin; uniform heat transfer 

coefficient 
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77 Rubagotti 6  

78 Rubagotti  6  

79 Valagiannopoulo

s  

6 Metal; Parity-Time (PT) Symmetry; Quantum Dot (QD); 

Visible Spectrum 

80 Bagheri  6 IoT; Online transformer assessment; Prognosis; Vibration 

analysis 

81 Diyas  6 Child-robot interaction; Educational robotics; Human-robot 

interaction 

82 Kizilirmak  6 Centralized light access networks; interference management; 

visible light communication 

83 Omarkulov  6  

84 Zollanvari 6 Classification GPA intervention prediction 

85 Sultanbek  6 Battery control; EV charging; Resonant inductive coupling; 

Wireless charging 

Environmental Science (28/62 publications; N = 3.8 ≈ 4) 

1 Amouei 

Torkmahalleh  

27 Controlled studies; Cooking; Frying; Grilling; Particulate 

matter 

2 Sarbassov  27 Energy system efficiency; Partial equilibrium bottom-up 

models; Power and CHP plants 

3 Inglezakis  26 EU legislation; Hazardous waste; Household hazardous 

waste; Separate collection; Waste; Waste management 

4 Pu  23 Finite volume model; Harten-Lax-van Leer-contact solver; 

monotonic upwind scheme; source term; surface gradient 

upwind method; well-balanced scheme 

5 Kerimray  22 Coal; Indoor air pollution; Policy; Residential heating 

6 Khan  22 Hydrogen peroxide; Photo-catalytic degradation; Refinery 

wastewater; Titanium dioxide; Ultra-violet light; Zinc oxide 

7 Inglezakis  17 EU legislation; Sewage sludge; Waste management 
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8 Satayeva  15 Activated carbon; Biomass; Nitrate ions adsorption; Nitrogen 

functionalization; Rice husk carbonization; Surface 

modification 

9 Torkmahalleh  14 Beef meat; Emission rate; Grilling; Metal; OC/EC; PM 

10 Howie  14 Inequality; Panel-data analysis; Q15; Q23; Q32; Q33; 

Resource curse 

11 Amouei 

Torkmahalleh  

13 Corn oil; OC/EC; PM emission rate; Salt; Trace elements 

12 Inglezakis  11 Clinoptilolite; Fixed beds reactors; Heavy metals; Ion-

exchange; Vermiculite 

13 Inglezakis  10 Astana; electricity production; Kazakhstan; Landfill; 

municipal waste; waste incineration 

14 Inglezakis  9 Activated sludge; Cyanide; Denitrification; Inhibition; 

Nitrification; Oxygen uptake rate; Phenol 

15 Memon  8 Corncob ash; Eco-friendly materials; Grinding; Incineration; 

Pozzolanic activity 

16 Memon  7 Calcination; Cement; Concrete; Environmental friendly 

materials; Grinding; Pozzolanic activity; Wheat straw ash 

17 Pu  7  

18 Yapiyev 7 Central Asia Climate change Dry lands Endorheic 

Evaporation Kazakhstan Lake Semi-arid Water resources 

19 Tauanov  7 Coal fly ash; Heuristic methods; Hydrothermal production; 

Zeolites 

20 Inglezakis  6 Decision Support Tool; Municipal solid waste; Romania; 

Waste composition; Waste management plan 

21 Tauanov  6 Coal fly ash; Mercury removal; Nanocomposites; Silver 

nanoparticles; Synthetic zeolite; Water treatment 

22 Keary  6 Ecologism; Social construction of technological change; 

Sustainable development; Technological change modelling; 

Technological optimism 
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23 Kerimray  6 Bottom-up approaches; climate change policies; emission 

projections; emissions scenarios; energy models; optimal 

emissions path 

24 Sagin  5 Ecosystems; resources; underground water; water balance 

25 Arkhangelsky  5 Biomacromolecules; Combined organic fouling; Effect of 

divalent ions; Forward osmosis; Viscosity effect 

26 Kolumbayeva  4 Chromosomal aberrations; Contamination; Cosmodrome; 

DNA damage; Lipid peroxidation; Rocket; Rodents 

27 Amouei 

Torkmahalleh  

4 Emission rates; Grilling; Pan; Salt; SVOCs 

28 Assembayeva  4 Central Asia; Electricity sector; Kazakhstan; Techno-

economic modeling; Transmission network 

Health Professions (2/3 publications; N = 2.8 ≈ 3) 

1 Hussain  14 Control strategies; gait rehabilitation; neurologic injuries; 

robot desing; robotic orthosis 

2 Craig  5  

Immunology and Microbiology (6/12 publications; N = 9.4 ≈ 9) 

1 Bekmurzayeva  50 Tuberculosis diagnosis Mpt64 Esat6 Cfp10 Ag85 Biosensor 

2 Kanayeva 29  

3 McLoone  21 Antimicrobial; Dermatology; Honey; Wound infections 

4 Kim  20 DNA repair; Drug resistance; PARP; PARP inhibitor 

5 Xie 18  

6 Sypabekova  17 Aptamer; Diagnostics; MPT64; Mycobacterium tuberculosis; 

SELEX 

Materials Science (44/176 publications; N = 5.7 ≈ 6)  

1 Whitby 58 Architecture chemistry electronics energy storage graphene 

graphene oxide mechanical reinforcement properties sorption 
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2 Leung 41 Compressive strength; Fly ash; Self-compacting concrete; 

Silica fume; Sorptivity; Water absorption 

3 Minh  35 Characteristic force; Discrete element; Force distribution; 

Granular mixtures; One dimensional compression; Strong 

force transmission 

4 Nadeem  36 Compressive strength; Elevated temperature; Fly ash; 

Interfacial transition zone; Metakaolin; Thermal shock 

5 Zhang 28 Gel polymer electrolyte Graphene nanosheet Lithium/sulfur 

battery Nanostructured sulfur cathode Poly (vinylidene 

fluoride-co-

hexafluoropropylene)/poly(methylmethacrylate)/silicon 

dioxide polymer matrix 

6 Zhang 29 Graphene oxide Lithium/sulfur battery Nanostructured sulfur 

cathode Porous structure 

7 Zhakatayev 29 Embedded Optimization Model Predictive Control 

Optimization Algorithms Robot Manipulation Variable 

Stiffness Actuation 

8 Tosi 25 Biomedical sensors; Chirped Fiber Bragg Grating (CFBG); 

Distributed sensors; Fiber Bragg Grating (FBG); Fiber optic 

sensors (FOS); Optical Frequency-Domain Reflectometry 

(OFDR) 

9 Saudabayev  25 Artificial hands; industrial robotics; prosthetics; review; robot 

end effectors; robot sensing; robotic hands; sensors 

10 Dastanova  23 Bit-plane extraction; crossbar array; edge devices; memristor; 

Moving object detection; threshold logic gate 

11 Valagiannopoulo

s  

22  

12 Kozlovskiy 21 Ceramic materials Crystal surface Heavy ions Hillocks 

Radiation defects 

13 Smagulova  19 LSTM; Memristor; Memristor crossbar array 

14 Duncanson 19  
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15 Do  19 Disturbance observer (DOB); fuzzy control; sliding mode 

control (SMC); uncertainties; wind energy conversion system 

(WECS) 

16 Atabaev  18 Bioimaging; Carbon dots; Doping; Fluorescent propertum 

dots with pH-and thies; Sensing 

17 Kozlovskiy 17 Ceramic materials crystal surface heavy ionshillocks radiation 

defects 

18 Irmanova  16 Memristors; Multi-level memory; Neuromorphic computing; 

Ternary logic 

19 Alekseev 16 Scanning Probe Microscopy Scanning Probe Tomography 

Three-dimensional reconstruction Tomography 

20  16 3D printing; adaptive grasping; gear train mechanism; open-

source robotic gripper; underactuation 

21 Korganbayev  14 Chirped FBG (CFBG); Distributed temperature sensor (DTS); 

Fiber Bragg grating (FBG); Interventional cancer care; 

Optical fiber sensors; Thermal ablation 

22 Torkmahalleh  14 Beef meat; Emission rate; Grilling; Metal; OC/EC; PM 

23 Tosi  14 Digital signal processing; FBG demodulation; Fiber Bragg 

grating (FBG); fiber optic sensors (FOS); Karhunen-Loeve 

transform (KLT) 

24 Duncanson,  14  

25 Krestinskaya  13 Analog circuits; Hierarchical temporal memory; Memristors; 

Rule based approach; Spatial Pooler 

26 Bagheri  13 IoT in power system; online transformer assessment; 

prediction; prognosis; regression; signal modeling; vibration 

analysis 

27 Ould Ely  12 Batteries beyond lithium; electrocatalytic polysulfides 

conversion; lithium anode protection; lithium-sulfur batteries; 

solid-state electrolytes; sulfur cathode coating 

28 Mukanova  11 Lithium-ion batteries; Microbatteries; Silicon anode; Silicon-

based; Thin film anode 
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29 Inglezakis  11 Adsorption; Clinoptilolite; Diffusion coefficients; Fixed bed 

modeling; Heavy metals; Zeolites 

30 Lu  11 Inductive power transfer; Unmanned aerial vehicles; wireless 

charging; wireless energy transfer 

31 Valagiannopoulo

s  

9 Metamaterials; parity-time symmetry; transformation optics 

32 Bekmurzayeva  9 Bioactivity; Biofunctionalization; Stainless steel; Surface 

modification 

33 Bagheri  8 On-line frequency response analysis; transformer bushing; 

winding deformation 

34 Inglezakis  8 Adsorption; Equilibrium; Ion exchange; S-Shaped isotherms; 

Sigmoidal isotherms 

35 Lam 8  

36 Toleuova 7  

37 Atabaev  6 Metal oxides; nanostructures; noble metals; solar water 

splitting; surface plasmon resonance 

38 Valagiannopoulo

s  

6  

39 Babaa 6 Anode materials Carbon coating Lithium-ion batteries 

(LIBs)Silica 

40 Lazarides 6  

41 Bagheri  6 Frequency response; impulse voltage distribution; intershield 

winding 

42 Fyrillas  6 Critical Biot number; fin effectiveness; heat convection; Heat 

transfer; optimum fin; rectangular fin; uniform heat transfer 

coefficient 

43 Kizilirmak  6 Centralized light access networks; interference management; 

visible light communication 

44 Zollanvari 6 Classification GPA intervention prediction 

Mathematics (9/151 publications; N = 8.2 ≈ 8) 
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1 Melnykov  38 Initialization; K-means algorithm; Mahalanobis distance 

2 Fine 21  

3 Arzykulov  19 Cognitive relaying system; interference constraint; outage 

probability; α-μ fading 

4 Adair  15 Adomian decomposition; Centrifugal stiffening; Rotating 

beams 

5 Maham  14 Detectors; Mathematical model; Molecular communication; 

Neurons; Noise; Random variables 

6 Karjanto  13  

7 Colicev  12 Brand value; Branding; Partial least squares (PLS); Return on 

investment; Social media 

8 Rakhymbay  11 Coil design; Dynamic wireless power transfer (DWPT); 

Electric vehicle (EV); Mutual inductance 

9 Adaricheva 9 Acyclic Horn formulas Canonical basis Closure systems 

Duquenne-Guigues basis Finite semidistributive lattices 

Lattices of closed sets Lattices without D-cycles Minimum 

basis Optimum basis Shortest CNF-representation Shortest 

DNF-representation Shortest representations of acyclic 

hypergraphs Stem basis Unit basis 

Medicine (25/78 publications; N = 5.7 ≈ 6) 

1 Whitby 58 Architecture chemistry electronics energy storage graphene 

graphene oxide mechanical reinforcement properties sorption 

2 Bekmurzayeva  50 Tuberculosis diagnosis Mpt64 Esat6 Cfp10 Ag85 Biosensor 

3 Alibek  49 Brain cancer; Carcinogenesis; Cytomegalovirus; Epstein-Barr 

virus; Head and neck cancer; HIV; Human papilloma virus; 

Polyomavirus; Streptococcus anginosus; Toxoplasma 

4 Alibek  29 Breast cancer; Carcinogenesis; Infectious agents 

5 Alimbetov  28 BIRB 796; Cellular senescence; Human ageing; Human 

fibroblasts; MK2.III; SB203580 

6 Xie 25 Molecular switch Oncogene PTENT umor suppressor 
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7 Alibek 24 Antigen presentation; Cancer; Cytokine; Herpesviruses; 

Immune system; Natural killer cells 

8 McLoone  21 Antimicrobial; Dermatology; Honey; Wound infections 

9 Alibek 17 Bladder cancer; Cervical cancer; Chlamydia trachomatis; 

CMV; Epstein-Barr; HPV; Human polyomaviruses; Kidney 

cancer; Mycoplasma genitalium; Neisseria gonorrhea; 

Ovarian cancer; Schistosoma haematobium; Urogenital 

cancers 

10 Sypabekova  17 Aptamer; Diagnostics; MPT64; Mycobacterium tuberculosis; 

SELEX 

11 Zhubanchaliyev 15 BRD4BromodomainFibrosisHippo pathway 

Mechanotransduction Myofibroblasts YAP 

12 Alibek  15 Antibiotic; Antiviral; Apoptosis; Bacteria; Cancer; 

Chemotherapy; Neutropenia; Virus 

13 Akilzhanova 15 Breast cancer Folate FTO Homocysteine Kazakhstan MTHFR 

Polymorphism 

14 Alibek  14 Apoptosis; Bcl-2; Bcl-xL; Cancer; Hepatitis C virus; 

Herpesviruses; Human papillomavirus; Human T-

lymphotropic virus 1; Signaling pathways; Tumor suppressor 

genes 

15 Hussain  14 Control strategies; gait rehabilitation; neurologic injuries; 

robot desing; robotic orthosis 

16 Supiyev 12 Central Asian Countries Diabetes Kazakhstan Socioeconomic 

factors 

17 Supiyev 11 Arterial hypertension Central Asian countries Socio-economic 

factors 

18 Kaiyrlykyzy  10 Bariatric surgery; Endometrial cancer; Endometrial 

hyperplasia; Endometrial polyps; Obesity; Pipelle sampling 

19 Xie 9 ARFMMP7Prostate cancer Tumor microenvironments 

20 Omarkulov  9  
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21 Aituov  8 Colorectal cancer; Cytomegalovirus; Epstein-Barr virus; 

Gastric cancer; Helicobacter pylori; Helminthes; Hepatitis C 

virus; John Cunningham virus; Liver cancer; Streptococcus 

bovis 

22 González-Plaza  8 Bariatric surgery; Expression analysis; Functional annotation; 

Gastric bypass; Microarray; Morbid obesity; Subcutaneous 

adipose tissue; Transcriptomics 

23 Aubakir  8  

24 Abylkassov  7 Cancer; Prostate cancer; YAP 

25 Supiyev  7 Central Asian countries; Self-rated health; Socioeconomic 

factors 

Multidisciplinary (5/16 publications; N = 3.2 ≈ 3) 

1 Shena 19  

2 Yermukhambeto

va 

18  

3 Zhabagin 9  

4 Nadeem  7 Bill of quantities; Building information modeling; 

Construction estimating; Quantity surveying 

5 Xie 4  

Neuroscience (6/7 publications; N = 3.5 ≈ 3) 

1 Tursynbay  22 Drug target; Mitochondrial Pim1; Pim-1; Update 

2 Xie 18  

3 Folgheraiter  7 B-spline neural network; Hammerstein model; Humanoid 

robotics; Hydraulic actuation systems; Nonlinear dynamic 

model; Real-time model adaptation 

4 Saduanov  4  

5 Tokay 4  

6 Oleinikov  3 ANN; BiTalino; Blender; EMG; Hand; posture detection 
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Nursing (3/7 publications; N = 3.9 ≈ 4) 

1 Alimbetov  28 BIRB 796; Cellular senescence; Human ageing; Human 

fibroblasts; MK2.III; SB203580 

2 Akhmetova  12 Chronic wound; Control; Dressing; Infection; Malodor; Odor; 

Therapy 

3 Colet 7 Infection prevention climate nurses patient safety quality care 

Saudi Arabia 

Pharmacology (7/9 publications; N = 3.5 ≈ 3) 

1 Tursynbay  22 Drug target; Mitochondrial Pim1; Pim-1; Update 

2 Zhubanchaliyev 15 BRD4 Bromodomain Fibrosis Hippo pathway 

Mechanotransduction Myofibroblasts YAP 

3 Saparov  5 Immune system; Inflammation; Myocardial infarction; Tissue 

damage; Tissue repair 

4 Kolumbayeva  4 Chromosomal aberrations; Contamination; Cosmodrome; 

DNA damage; Lipid peroxidation; Rocket; Rodents 

5 Poddighe  4 Biologics; Clinical evidence; Immunology; JIA; 

Pharmacodynamics; Pharmacokinetics 

6 Xie 4 Met Nuclear translocation Oncogene Recurrence 

7 Sembayeva  3 Biosurfactant; Fatty acid esters; Glycolipids; Lactone; 

Lipases; NMR spectroscopy; Sophorolipids 

Physics and Astronomy (64/210 publications; N = 4.7 ≈ 5) 

1 Abdikamalov 41 Hydrodynamicsneutrinos supernovae: general 

2 Zhekenov 41 Deep Eutectic Solvents Hydrogen bond Ionic liquids 

Molecular dynamics simulations jk Molecular interactions 

3 Kizilirmak  38 NOMA; OFDMA; successive interference cancellation; 

visible light communication 

4 Minh  35 Characteristic force; Discrete element; Force distribution; 

Granular mixtures; One dimensional compression; Strong 

force transmission 
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5 Tosi  34 Fiber Bragg Grating (FBG); Optical fiber sensors; Optical 

sensors; Peak tracking; Wavelength shift estimation 

6 Zhang 29 Graphene oxide Lithium/sulfur battery Nanostructured sulfur 

cathode Porous structure 

7 Zhang 28 Gel polymer electrolyte Graphene nanosheet Lithium/sulfur 

battery Nanostructured sulfur cathode Poly (vinylidene 

fluoride-co-

hexafluoropropylene)/poly(methylmethacrylate)/silicon 

dioxide polymer matrix 

8 Tosi  25 Biomedical sensors; Chirped Fiber Bragg Grating (CFBG); 

Distributed sensors; Fiber Bragg Grating (FBG); Fiber optic 

sensors (FOS); Optical Frequency-Domain Reflectometry 

(OFDR) 

9 Insepov  24  

10 Valagiannopoulo

s  

22  

11 Tosi  21  

12 Fine 21  

13 Kozlovskiy 21 Ceramic materials Crystal surface Heavy ions Hillocks 

Radiation defects 

14 Linder 20 Cosmological parameters from LSS dark energy theory 

galaxy clustering modified gravity 

15 Malafarina  19 Black holes; Gravitational collapse; Quantum gravity; 

Singularities; White holes 

16 Duncanson 19  

17 Balanay 18 Density functional theory Dye regeneration Electron injection 

Electron lifetime Long-range corrected functional 

Reorganization energy 

18 O'Reilly  18 CCSD(T); density functional theory; Gaussian-n; N-

bromamine; N-bromoamide; N-bromoimide; W2 theory 
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19 Alekseev 16 Scanning Probe Microscopy Scanning Probe Tomography 

Three-dimensional reconstruction Tomography 

20 Abdikamalov  15 General; Hydrodynamics-shock waves-turbulence-supernovae 

21 Korganbayev  14 Chirped FBG (CFBG); Distributed temperature sensor (DTS); 

Fiber Bragg grating (FBG); Interventional cancer care; 

Optical fiber sensors; Thermal ablation 

22 Tosi  14 Digital signal processing; FBG demodulation; Fiber Bragg 

grating (FBG); fiber optic sensors (FOS); Karhunen-Loeve 

transform (KLT) 

23 Duncanson 14  

24 Good  13  

25 Karjanto  13  

26 Tosi  13 Ablation of tissue; Fabry-Perot; Fiber optic sensors; Pressure 

measurement 

27 Good  12 Black Holes; Field Theories in Lower Dimensions 

28 Tosi  12 Fabry-Perot interferometry (FPI); Fiber Bragg grating (FBG); 

Karhunen-loeve transform (KLT); Optical fiber sensors 

(OFS); Optical sensor demodulation; Optical signal 

processing 

29 Inglezakis  11 Adsorption; Clinoptilolite; Diffusion coefficients; Fixed bed 

modeling; Heavy metals; Zeolites 

30 Linder 9 Cosmic acceleration Dark energy Growth of large scale 

structure Modified gravity 

31 Good  9 Black Holes; Classical Theories of Gravity 

32 Good  9  

33 Valagiannopoulo

s  

9 Metamaterials; parity-time symmetry; transformation optics 

34 Bekmurzayeva  9 Bioactivity; Biofunctionalization; Stainless steel; Surface 

modification 

35 Shaimerdenova  8  
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36 Molardi 8  

37 Sergiienko  8  

38 Inglezakis  8 Adsorption; Equilibrium; Ion exchange; S-Shaped isotherms; 

Sigmoidal isotherms 

39 Good  7  

40 Nauruzbayev  7  

41 Mandilara 7  

42 Toshmatov 7  

43 Oikonomou  7  

44 Saudabayev  7  

45 Tosi  7 Chirped FBG (CFBG); distributed sensing; fiber Bragg 

grating (FBG); interventional cancer care; Optical fiber 

sensors; thermal ablation 

46 Mynbayev  6  

47 Denissenya  6 CMBR polarization; gravitational waves/theory; modified 

gravity 

48 Good  6  

49 Sabitova 6  

50 Beisenova  6 Anesthesiology; biological tissues; biomedical equipment; 

optical fiber sensors; optical fibers````` 

51 Valagiannopoulo

s  

6  

52 Valagiannopoulo

s  

6 Metal; Parity-Time (PT) Symmetry; Quantum Dot (QD); 

Visible Spectrum 

53 Lazarides 6  

54 Fyrillas  6 Critical Biot number; fin effectiveness; heat convection; Heat 

transfer; optimum fin; rectangular fin; uniform heat transfer 

coefficient 
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55 Balanay 6 Density functional theory Exchange-correlation functionals 

Excitation energies Oligomer extrapolation technique 

Reorganization energies 

56 Denissenya  5 Cosmological parameters from LSS; gravitational lensing 

57 Bozheyev 5 Electron energy density Electron-holes MoS2 Nanocrystal 

Nanopowder Pulsed cathodoluminescence Raman spectra 

58 Bubin  5  

59 Irmanova  5 Denoising; G-neighbor filter; Mean filter; Neuron 

60 Kaliyeva  5 Bond dissociation energy; chlorinated nucleobase; G3 theory; 

homolytic cleavage; W1 theory 

61 Sultangazin  5 Environmental sensor; handheld sensing system; Optical fiber 

sensors (OFS); plastic optical fiber (POF); smartphone sensor 

62 Minh  5 Contact force distribution; Discrete element; Granular 

mixtures; One dimensional compression; Strong force 

transmission 

63 Adiyatov  5 Dynamic environments; Motion planning; Path planning; 

Rapidly-exploring random trees; Sampling-based methods 

64 Tosi  5 Chirped fiber bragg grating (CFBG); FBG sensors; Fiber 

bragg grating (FBG); Fiber optic sensors; Photosensitivity 

Psychology (2/9 publications; N = 2.7 ≈ 3) 

1 Beketayev 13 Assessing creativity; Associative networks; Computer 

creativity; Creativity test; Divergent thinking; Flexibility; 

Ideas; Ideational fluency; Originality; Semantic networks 

2 Balkibekov  3  

Social Sciences (9/165 publications; N = 13.7 ≈ 14) 

1 Powell  106 Civil-military relations; coup d'état; coup-proofing 

2 Trochev  25  

3 Powell  24 Civil-military relations; coup d'état; coup-proofing; 

diversionary war 
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4 Makazhanov  24 Political elections; Social network; Twitter; User preference 

5 Kerimray  22 Coal; Indoor air pollution; Policy; Residential heating 

6 Kot  15  

7 Kuzhabekova  14 Bibliometric; International higher education; International 

research collaboration; Social network analysis 

8 Lee  14  

9 Howie  14 Inequality; Panel-data analysis; Q15; Q23; Q32; Q33; 

Resource curse 

Veterinary (2/2 publications; N = 1) 

1 Kushugulova  3 Antigenotoxic activity; Lactobacillus; Probiotic; Screening 

2 Kushugulova  1 DNA comet assay; Glutathione reductase; Probiotic; 

Superoxide dismutase; Total antioxidant capacity; Trolox 
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Appendix 3 - The list of authors and their keywords without specified subjects 

(Web of Science and Scopus) 

# Author Citation Author’s keywords (original) 

1 Adair 1 PEM; fuel cell; humidification; optimization 

2 Akhmetova 0 3D-structured electrode; aqueous rechargeable hybrid-ion 

battery; electrodeposition; LBL; gel-polymer electrolyte; thin 

films 

3 Babaa 6 Lithium-ion batteries (LIBs); anode materials; silica; carbon 

coating 

4 Bakenov  0 INESS-2017; nanomaterials; energy storage; lithium ion 

battery 

5 Bakenov 0  

6 Batyrkhanov 0 liquid scintillator; radiation detector; radiation 

enviroment; radiation monitoring; detector design 

7 Bountis 0  

8 Bozheyev 3 Lithium-ion batteries; molybdenum sulfide; self-propagating 

high-temperature synthesis; nanopowder 

9 Insepov 1 atomic layer deposition; titanium nitride; silicon 

layer; roughness; morphology; surface 

10 Kerimray 0 Air pollution; monitoring network; Kazakhstan; Astana 

11 Molkenova 0 3D structured electrode; aqueous rechargeable lithium-ion 

battery; electrodeposition; electropolymerization; polymer 

coating 

12 Mukanova 4 Graphene synthesis; liquid gallium; pre-treated 

gallium; CVD; methane; cyclohexane 

13 Mukanova  0 rough current collector; silicon; thin film; n-type 

doped; amorphous; magnetron sputtering; lithium ion battery 

14 Mukhanov 2 Piezoelectric; Euler-Bernoulli; design; energy 

15 Mussakhojayeva 0 Computer Science; Robotics 
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16 Nurpeissova 0 3D structure; nickel foam; intermetallics 

17 Ould Ely 0 rechargeable lithium-ion battery; anode material; silicon 

nanoparticle 

18 Perveen 0 Micro-EDM; Ti alloy; Crater size; Micro hole; Box Behnken 

design 

19 Perveen 1 Micro-EDM; Discharge; micro hole; Ti Alloy 

20 Sagintayev 0 Disaster Resilence; DRINU; Kazakhstan; Central 

Asia; Monitor Engineering Constructions; LaMEC; Kazakhstan 

Committee for Emergency Situations 

21 Shomanov 0 Surface plasmon polariton; NSOM; Coaxial Probe 

22 Tokmurzin 0 Crude oil refinery; process integration; heat 

integration; organic rankine cycle; pinch analysis; energy 

efficiency; Kazakhstan 

23 Tolegen 3 3D structured electrode; 3D nickel foam; tin-nickel 

alloy; electrodeposition 

24 Yakupov 0 Thin films; refractory metals; elastic properties; crystal 

structure 

25 Yedrissov 0 Organic photovoltaic solar cells; PTB7; the mobility of the 

charge carriers 

26 Zhexembekova 2 thiol-modified carbon; sensors; absorbance; working 

electrode; sensing electrode; microporous membrane; surface 

area 

27 Ibraikulov    

28 Khan    

29 Omarali  1 model predictive control; motion tracking; real-time robot 

control; universal robots ur5 

30 Tosi   Interventional cancer care; Liver tumor ablation; Optical fiber 

sensors (OFS); Thermal ablation; Thermo-therapy 

31 Yedrissov 0 Organic photovoltaic solar cells PTB7 the mobility of the 

charge carriers 
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Appendix 4 - The list of core authors 

Abdikamalov 

Abetov 

Abibullaev 

Abylkassov 

Adair 

Adambekov 

Adaricheva 

Adiyatov 

Adoko 

Aituov 

Akhmetova 

Akhtar 

Akilbekova 

Akilzhanova 

Alekseev 

Ali 

Alibek 

Alimbetov  

Altaikyzy 

Alzaatreh  

Amrin 

An 

Arkhangelsky  

Arzykulov 

Askarova 

Assembayeva 

Assylbekov  

Assylbekov 

Atabaev 

Aubakir 

Azhgaliyeva 

Babaa 

Bagheri 

Baimyshev 

Bakir 

Balanay  

Balkibekov 

Baris 

Beisenova 

Beketayev 

Bekmurzayeva  

Berikkhanova 

Bissenova 

Bozheyev  

Bubin 

Burkhanov 

Cofran 

Coil 

Colet, 

Colicev  

Collins 

Contessi 

Craig  

Dashkova 

Dastanova 

Davletcharova  

De Haas 

Denissenya  

Diyas  

Do  

Duncanson  

Dupuy 

Ely 

Emmelhainz 

Fine 

Folgheraiter 

Fyrillas 

Gonzalez-Plaza 

Good 

Gopalan 

Griffin 

Hara 

Hayrapetyan 

Hernandez-Torrano 

Hirst 

Howie 

Hussain 

Ibraikulov 

Ibrayev 

Inglezakis  

Insepov 

Irmanova 

Ismailov 

Itskos 

James 

Jamwal 

Janenova 

Junussov 

Kadyrov 

Kairov 

Kaiyrlykyzy 

Kaliyeva 

Kalkabay 

Kanayeva 

Kappassov 

Karjanto 

Keary 

Kenessary 

Kerimray 

Khakimova 

Khalimon 

Khamitov 

Khan 

Khasenov 

Kim 

Kizilirmak 

Knox 

Koishybay 
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Kushugulova 
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Nauruzbayev 

Nikopoulos 

Niyazmetova 
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Appendix 5 - The list of core keywords and their frequency 

1,1,3,3-

tetramethoxypropane (1) 

3D print (2) 

Abai Zholy (1) 

ablation of tissue (1) 

academic performance (1) 

accelerator-driven system 

(1) 

activated carbon (1) 

activated sludge (1) 

acute acalculous (1) 

cholecystitis 

acyclic horn formulas (1) 

adaptive grasping (1) 

adaptive strategies (1) 

adomian decomposition (1) 

adsorption (2) 

aeration (1) 

Afghanistan (1) 

African higher education (1) 

African-American names 

(1) 

Ag85 (1) 

age (1) 

aid - aid effectiveness (1) 

air muscles (1) 

air quality (1) 

Al2O3 coating (1) 

alcoholism (1) 

allometry (1) 

alpha-mu fading (1) 

analog circuits (1) 

anesthesiology (1) 

ankle joint (1) 

ankle rehabilitation (1) 

anode materials (1) 

anodic oxidation (1) 

anomaly detection (1) 

antibacterial (1) 

antibiotic (1) 

antigen presentation (1) 

antigenotoxic activity (1) 

antimatroid (1) 

antimicrobial (1) 

antiviral (1) 

apoptosis (5) 

aptamer (1) 

aqueous rechargeable (1) 

lithium-ion battery 

ARF (1) 

arterial hypertension (1) 

artificial hands (1) 

artificial neural network (1) 

aspen plus (1) 

aspergillus fumigatus (1) 

assessing creativity (1) 

associative networks (1) 

Astana (1) 

asthma (1) 

atlantic philanthropies (1) 

autofluorescence (1) 

axial deformation (1) 

backlash (1) 

backpropagation (1) 

bacteria (1) 

balance of power (1) 

bargaining (1) 

bariatric surgery (2) 

barter (1) 

basophil (1) 

batteries beyond lithium 

(1) 

battery (1) 

battery control (1) 

battery temperature (1) 

performance 

bayesian inference (1) 

bayesian networks (1) 

B-cell lymphoma 2 (1) 

B-cell lymphoma-extra 

large (1) 

beauty (1) 

beef meat (1) 

bibliometrics (1) 

bill of quantities (1) 

binary table (1) 

bioactivity (1) 

biofunctionalization (1) 

bioimaging (2) 

biological tissues (1) 

biologics (1) 

biomacromolecules (1) 

biomarkers (1) 

biomass (1) 

biomechanical properties 

(1) 

biomedical equipment (1) 

biomedical sensors (1) 

bioorganometallic (1) 

biosensor (1) 

biosurfactant (1) 

biotechnology (2) 

BIRB 796 (1) 

bit error rate (1) 

BiTalino (1) 

bit-plane extraction (1) 

black holes (2) 

black phosphorus (1) 

bladder cancer (1) 

blender (1) 

blood biochemistry (1) 

blood cancer (1) 

blood-brain barrier (1) 

bond dissociation energy 

(1) 

bone breakage (1) 

bone morphogenic (1) 

proteins 

bones (1) 

Borowski (1) 

bortezomib (1) 

bottom-up approaches (1) 

brain cancer (1) 

brain-computer interfaces 

(1) 

brand value (1) 

branding (1) 

BRD4 (1) 

breast cancer (2) 

breast tumor (1) 

brillouin light scattering (1) 

bromodomain (1) 

bronchial reactivity (1) 

B-spline neural network (1) 

building control (1) 

building information (1) 

modeling 

built environment (1) 

buried inclusion (1) 

calcination (1) 

camels (1) 

cancer (6) 

cancer cells (1) 

cancer stem cell (1) 

canonical basis (1) 

capacity (1) 

carbon coating (1) 

carbon dots (3) 

carbon nanoparticles (1) 

carcinogenesis (2) 

cardiac repair (1) 

carnivore and human bone 

modification (1) 

cathode materials (1) 

cavitation (1) 

CCL5 (1) 

CCR5 (1) 

CCSD(T) (1) 

cell adhesion (1) 

cell cycle (1) 

cell inhibition (1) 

cellular senescence (1) 

cement (1) 

Central Asia (2) 

Central Asian countries (1) 

centralized light access 

networks (1) 

centrifugal stiffening (1) 

ceramic materials (1) 

cervical cancer (2) 

cervical intraepithelial 

neoplasia (1) 

Cfp10 (1) 

Chaos (1) 

chaotic response (1) 

characteristic force (1) 

charge transport (1) 

chemoresistance (1) 

chemotherapy (1) 

children (1) 

child-robot interaction (3) 

China (2) 

Chinese (1) 

chirped fiber bragg grating (2) 

chitosan (1) 

chlamydia trachomatis (1) 

chlorinated nucleobase (1) 

chloroquinolin (1) 

chronic wound (1) 

civil society – partnership (1) 

civil-military relations (1) 

classical theories of gravity (1) 

classification (1) 

climate change (1) 

climate change policies (1) 

clinical characteristics (1) 

clinical evidence (1) 

clinoptilolite (1) 

closure systems (1) 

cluster analysis (1) 

CMBR polarization (1) 

coal (1) 

coal fly ash (1) 

cognitive radio (1) 

cognitive relaying system (1) 

coil design (1) 

cold climate (1) 

colonialism (2) 

colorectal cancer (2) 

combined organic fouling (1) 

commissariat (1) 

complementary metal-oxide 

semiconductor (1) 

compliance (1) 

compressive strength (1) 

computational fluid dynamics 

(1) 

computer creativity (1) 

concrete (1) 

construction estimating (1) 

consumer decision journey (1) 

contact force distribution (1) 

control (1) 

control strategies (1) 

controlled studies (1) 

controlling element (1) 

convex geometry (1) 

cooking (1) 

cooking oils (1) 

cooperative communication (1) 

corn oil (1) 

corncob ash (1) 

cosmic acceleration (1) 

cosmological constant (1) 

cosmological distances (1) 

cosmological parameters from 

large-scale structure (2) 

coup d'etat (1) 

coupled cluster single-double 

and perturbative triple (1) 
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coupled loading (1) 

coup-proofing (1) 

court science (1) 

creativity test (1) 

critical biot number (1) 

critical-sized defect (1) 

crossbar (1) 

crossbar architecture (1) 

crossbar array (2) 

cross-border education (1) 

cross-border partnerships 

(1) 

cryogels (1) 

crystal surface (1) 

cultural diplomacy (1) 

current mirror (1) 

curse of dimensionality (1) 

customer service (1) 

cyanide (1) 

cymantrene (1) 

cytokine (1) 

cytomegalovirus (2) 

cytotoxicity (1) 

dark energy (1) 

dark energy theory (1) 

D-basis (1) 

DC-DC converter (2) 

DC-DC power converter (1) 

decision support tool (1) 

decode-and-forward 

relaying (1) 

decomposition (1) 

deep eutectic solvents (1) 

delivering social change (1) 

denitrification (1) 

denoising (1) 

density functional theory (2) 

deoxyribonucleic acid 

breaks (1) 

deoxyribonucleic acid 

comet assay (1) 

deoxyribonucleic acid repair 

(1) 

departmental integration (1) 

dermatology (1) 

detectability (1) 

detectors (1) 

development policies (1) 

diabetes (1) 

diagnostics (2) 

diamond-free lattice (1) 

diaspora (1) 

diffusion (1) 

diffusion coefficients (1) 

digital circuits (1) 

digital integrated circuits (1) 

digital signal processing (1) 

diode-clamped and active-

clamped power conversion 

(2) 

discourse analysis (1) 

discrete element (1) 

distillation (1) 

distributed sensors (1) 

distributed temperature 

sensor (1) 

distribution of the sample 

extremums (1) 

disturbance observer (1) 

divergent thinking (1) 

 

diversionary war (1) 

doping (1) 

double asymptotics (1) 

dressing (1) 

drilled shaft (1) 

drug carriers (1) 

drug resistance (1) 

drug target (1) 

dry lands (1) 

dual-output (1) 

duquenne-guigues basis 

(1) 

dye regeneration (1) 

dynamic environments (1) 

dynamic simulation (2) 

dynamic wireless power 

charging (1) 

dynamic wireless power 

transfer (1) 

E7 (1) 

early modern (1) 

earned social media (1) 

eco-friendly materials (1) 

ecologism (1) 

ecosystems (1) 

edge devices (1) 

education hub (1) 

educational robotics (2) 

effect of divalent ions (1) 

elastic (1) 

electric vehicle (2) 

electric vehicle charging 

(1) 

electricity production (1) 

electricity sector (1) 

electrocatalytic 

polysulfides conversion (1) 

electromagnetic actuation 

system (1) 

electromyography (1) 

electron energy density (1) 

electron injection (1) 

electron lifetime (1) 

electron-holes (1) 

electronics (1) 

elevated temperature (1) 

elliptical polarization (1) 

embedded control (1) 

embedded optimization (1) 

emiliania huxleyi (1) 

emission projections (1) 

emission rate (1) 

emissions scenarios (1) 

emotion analysis (1) 

emotion classification (1) 

empirical likelihood (1) 

endometrial cancer (1) 

endometrial hyperplasia 

(1) 

endometrial polyps (2) 

endorheic (1) 

energy (1) 

energy disorder (1) 

energy efficiency (1) 

energy harvesting (1) 

energy intensity (1) 

energy management 

systems (1) 

energy models (1) 

energy statistics (1) 

 

energy storage (1) 

energy system efficiency (1) 

engineering design (1) 

entropy maximization (1) 

environment (1) 

environmental friendly 

materials (1) 

environmental sensor (1) 

eosinophil (1) 

epstein-barr (1) 

epstein-barr virus (2) 

equilibrium (1) 

Esat6 (1) 

ethical criticism (1) 

European Union legislation 

(1) 

European Union member 

states (1) 

evaporation (2) 

evolutionary algorithms (1) 

exchange (1) 

exchange-correlation 

functionals (1) 

excitation energies (1) 

exit strategy (1) 

experimental archaeology 

(1) 

expression analysis (1) 

extreme weather conditions 

and energy consumption (1) 

extruder (1) 

Fabry-Perot (1) 

Fabry-Perot interferometry 

(2) 

Fabry-Perot resonance (1) 

face recognition (2) 

factorized canonical 

distributions (1) 

famous filtered-x least mean 

square algorithm (1) 

fast-varying disturbance (1) 

fat mass and obesity-

associated protein (1) 

fatty acid esters (1) 

feature extraction (1) 

female leadership (1) 

ferroquine (1) 

fiber bragg grating (3) 

fiber bragg grating 

demodulation (1) 

fiber bragg grating sensors 

(1) 

fiber optic sensors (2) 

fibrosis (1) 

field theories in lower 

dimensions (1) 

field-effect mobility (1) 

fin effectiveness (1) 

financial depth (1) 

financial development (1) 

financial services (1) 

finite element modelling (1) 

finite semidistributive 

lattices (1) 

finite volume model (1) 

fixed bed modeling (1) 

fixed beds reactors (1) 

flexibility(1) 

flow and imaging cytometry 

(1) 

flow cytometry (2) 

fluorescent microscopy (1) 

fluorescent propertum dots 

with pH-and this (1) 

fly ash (3) 

folate (1) 

folded cauchy distribution (1) 

force distribution (1) 

foreign bank entry (1) 

forward osmosis (1) 

fractional signal processing (1) 

freestanding sulfur cathode (1) 

frequency response (1) 

frequency response analysis 

(1) 

frying (1) 

stabilization fund (1) 

full-scale load test (1) 

functional analysis (1) 

functional annotation (1) 

functional near-infrared 

spectroscopy (1) 

fund (1) 

fused filament fabrication 

nozzle (1) 

fuzzy control (1) 

fuzzy logic (1) 

G3 theory (1) 

gait rehabilitation (1) 

galaxy clustering (2) 

galois lattice (1) 

galvanostatic intermittent 

titration (1) 

gamma distribution (1) 

G-analysis (1) 

gastric bypass (1) 

gastric cancer (1) 

gaussian-n (1) 

gear train mechanism (1) 

gel polymer electrolyte (1) 

gender (2) 

gender effects (2) 

gender segregation (1) 

gendered organization (1) 

gene expression (1) 

generalized method of 

moments estimator (1) 

genome editing (1) 

genome-wide association 

studies (1) 

geopolitics (1) 

glutathione reductase (1) 

glycemic/lipid and hormone 

profiles (1) 

glycolipids (1) 

G-neighbor filter (1) 

governance (2) 

GPA (1) 

granular mixtures (1) 

granulosa cell tumor (1) 

graphene (2) 

graphene nanosheet (1) 

graphene oxide (2) 

gravitation theory (1) 

gravitational collapse (1) 

gravitational lensing (1) 

gravitational waves (1) 

grid-connected applications (1) 

grilling (1) 

grinding (1) 

growth (2) 
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growth of large scale 

structure (1) 

Gulf Cooperation Council 

(1) 

gut microbiome (1) 

half-Cauchy distribution (1) 

hammerstein model (1) 

hand (1) 

handheld sensing system (1) 

harmonic distortion (4) 

Harten-Lax-van Leer-

contact solver (1) 

hausdorff dimension (1) 

hazardous waste (1) 

head and neck cancer (1) 

heart rate (1) 

heat convection (1) 

heat pump (1) 

heat transfer (1) 

heavy ions (1) 

heavy metals (2) 

hedgehog (1) 

helicobacter pylori(1) 

helminthes (1) 

heparin-conjugated fibrin 

gel (1) 

hepatitis C virus (2) 

herpesviruses (1) 

heterochromatin (1) 

heterojunction (1) 

heuristic methods (1) 

hierarchical temporal 

memory (3) 

hierarchical temporal 

memory features (1) 

high-dimensional analysis 

(1) 

higher education (2) 

hillocks (1) 

hippo pathway (1) 

holocaust (1) 

homocysteine (1) 

homolytic cleavage (1) 

honey (1) 

horizontal axis turbine (1) 

household hazardous waste 

(1) 

human ageing (1) 

human emotions (1) 

human fibroblasts (1) 

human immunodeficiency 

virus (2) 

human papilloma virus (2) 

human papillomavirus 16 

(1) 

human polyomaviruses (1) 

human T-lymphotropic 

virus 1 (1) 

humanoid robotics (1) 

human-robot interaction (3) 

humor (1) 

hybrid model predictive 

control (1) 

hydraulic actuation systems 

(1) 

hydrodynamics (1) 

  hydrogen bond (1) 

  hydrogen peroxide (1) 

  hydrothermal production 

(1) 

 

hyperplasia (1) 

hyperthermia (1) 

idea algebra (1) 

ideas (1) 

ideational fluency (1) 

identity work (1) 

image fusion (1) 

immune markers (1) 

immune system (2) 

immunology (1) 

immunomodulatory (1) 

IMPA (1) 

impedance control (1) 

implicational basis (1) 

impulse voltage 

distribution (1) 

impulsive noise control (1) 

in vivo experiment (1) 

incineration (1) 

income thresholds (1) 

independent component 

analysis (1) 

indexicality (1) 

indoor air pollution (1) 

indoor particulate matter 

(1) 

inductive coupling (1) 

inductive power transfer 

(1) 

industrial robotics (1) 

inequality (1) 

infection (2) 

infection prevention 

climate (1) 

infectious agents (1) 

infertility (1) 

inflammation (2) 

infrastructures (1) 

inhibition (1) 

inhibitor (1) 

initialization (1) 

integral equations (1) 

intelligent industrial 

automation (1) 

interaction (1) 

interface (1) 

interfacial transition zone 

(1) 

interference alignment (1) 

interference constraint (1) 

interference management 

(1) 

interleukin -1 beta (1) 

interleukin-5 (1) 

international collaboration 

(2) 

international higher 

education (1) 

international partnerships 

(1) 

international research 

collaboration (1) 

internationalization (1) 

internet of things (1) 

internet of things in power 

system (1) 

intershield winding (1) 

inter-subject variability (1) 

tervention prediction (1) 

interventional cancer care 

(2) 

inverse scattering (1) 

iodine (1) 

ion-exchange (1) 

ionic liquids (1) 

isogeometric analysis (1) 

John Cunningham virus (1) 

join-distributive lattice (1) 

joint moments (1) 

juvenile idiopathic arthritis 

(1) 

kafala (1) 

karhunen-loeve transform 

(2) 

Kazakh literary history (1) 

Kazakhstan (10) 

keratins (1) 

Khiva (1) 

kidney cancer (1) 

k-means algorithm (1) 

Kolmogorov asymptotics 

(1) 

labor (1) 

lactobacillus (1) 

lactone (1) 

lake (1) 

landfill (1) 

large scale structure (2) 

laser (1) 

laser ablation (1) 

lateral load (1) 

lattices of closed sets (1) 

lattices without D-cycles (1) 

learning (1) 

learning styles (1) 

Leninist state (1) 

letter position coding (1) 

lexical access (1) 

lexical decision (1) 

life history (1) 

lifting flows (1) 

light detection and ranging 

(1) 

light wind (1) 

lignite (1) 

linear quadratic regulator 

(1) 

linearly chirped fiber bragg 

grating (1) 

lipases (1) 

lipid/protein oxidation (1) 

lithium (1) 

lithium anode protection (1) 

lithium diffusion coefficient 

(1) 

lithium/sulfur batteries (4) 

lithium-ion batteries (4) 

liver cancer (1) 

liver tumor ablation (1) 

local climate zone (1) 

localization (1) 

long short-term memory (1) 

long-range corrected 

functional (1) 

longwall coal mining (1) 

low energy design (1) 

low energy resonance 

reactions (1) 

M. pneumonia (1) 

M. pneumoniae-related 

extra-pulmonary diseases 

(1) 

machine learning (1) 

magnetically coupled resonator 

(1) 

mahalanobis distance (1) 

malodor (1) 

mandible (1) 

manipulator dynamics (1) 

marketing-finance interface (1) 

Markov chain Monte Carlo (1) 

masked priming (1) 

mass-loading (1) 

maternal X chromosome (1) 

mathematical model (1) 

maximal entropy (1) 

mean filter (1) 

meat (1) 

mechanical reinforcement (1) 

mechanotransduction (1) 

medical education (1) 

medical image analysis (1) 

medical imaging (1) 

medical publishing (1) 

medical subject (1) 

mediterranean climate (1) 

mel-frequency cepstral 

coefficients (2) 

memristor (7) 

memristor crossbar array (1) 

mercury (1) 

mercury removal (1) 

mesenchymal stem cells (1) 

nuclear translocation (1) 

metabolic activity (1) 

metabolomics (1) 

metagenomics (2) 

metakaolin (1) 

metal (2) 

metal oxides (1) 

metamaterials (1) 

methylenetetrahydrofolate 

reductase (1) 

Mg0.6Ni0.4O coating (1) 

microalgae (1) 

microarray (1) 

microbatteries (1) 

microbial community 

composition (1) 

microbial fuel cells (1) 

migration (1) 

mind-set metrics (1) 

minimal total harmonic 

distortion (2) 

minimum basis (1) 

mitochondrial Pim1 (1) 

mixing formulas (1) 

MK2.III (1) 

mobile pastoralism (1) 

model predictive control (4) 

model selection (1) 

modified gravity (2) 

Modified National Institute of 

Standards and Technology (1) 

molecular communication (1) 

molecular dynamics 

simulations (1) 

molecular interactions (1) 

molecular switch (1) 

momentum strategies (1) 

money (1) 

monitoring and evaluation (1) 
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monotonic upwind scheme 

(1) 

morbid obesity (1) 

morphology (1) 

MoS2 (1) 

motion planning (2) 

mouse (2) 

moving object detection (1) 

MPT64 (2) 

multicolor imaging (2) 

multi-colors (1) 

multicriteria optimization 

(1) 

multi-gaussian kriging (1) 

multigrasp robotic hand (1) 

multilateralism (1) 

multilevel inverter (3) 

multi-level memory (1) 

multi-materials (1) 

multiphase (1) 

multiphase switching (1) 

multiple kernel learning (1) 

multiple target ratios (1) 

municipal solid waste (1) 

municipal waste (1) 

musculoskeletal model (1) 

mutual inductance (1) 

mycobacterium tuberculosis 

(1) 

mycoplasma genitalium (1) 

myocardial infarction (1) 

myofibroblasts (1) 

name changes (1) 

nanocomposites (2) 

nanocrystal (1) 

nanonetworks (1) 

nanopowder (1) 

nanostructured sulfur 

cathode (1) 

nanostructures (1) 

narrative elasticity (1) 

nasal polyposis (1) 

natural killer cells (1) 

natural polymers (1) 

natural resource revenue (1) 

N-bromamine (1) 

N-bromoamide (1) 

N-bromoimide (1) 

near-field power transfer (1) 

neisseria gonorrhea (1) 

network (1) 

network of communication 

(1) 

neurologic injuries (1) 

neuromorphic computing 

(1) 

neuromorphic design (2) 

neuron (2) 

neuro-spike communication 

channel (1) 

neutrinos (1) 

neutron (1) 

neutropenia (1) 

nickel foam (1) 

nickel hexacyanoferrate 

cathode (1) 

nihilism (1) 

nitrate ions adsorption (1) 

nitrification (1) 

 

nitrogen functionalization 

(1) 

noble metals (1) 

noise (1) 

non-convective zone (1) 

nongovernmental 

organizations (1) 

nonlinear dynamic model 

(1) 

nonlinear optimization (1) 

non-orthogonal multiple 

access (1) 

Northern Ireland (1) 

Notch (1) 

nuclear astrophysics (1) 

nuclear magnetic 

resonance spectroscopy (1) 

nuclear pumping (1) 

numerical optimization (1) 

NURBS (1) 

nurses (1) 

obesity (1) 

observational study (1) 

odor (1) 

oesophageal squamous cell 

carcinoma (1) 

oil-producing country (1) 

oligomer extrapolation 

technique (1) 

omentum (1) 

oncogene (1) 

one dimensional 

compression (1) 

one stop shop (1) 

on-line frequency response 

analysis (1) 

online software (1) 

online transformer 

assessment (1) 

open-source robotic 

gripper (1) 

optical fiber (2) 

optical fiber sensors (4) 

optical frequency-domain 

reflectometry (1) 

optical sensor 

demodulation (2) 

optical sensors (4) 

optical signal processing 

(2) 

optics (1) 

optimal binary detection 

(1) 

optimal control (2) 

optimal emissions path (1) 

optimal energy 

management (1) 

optimization algorithms 

(1) 

optimization methods (1) 

optimum basis (1) 

optimum fin (1) 

oral literature (1) 

organic carbon/elemental 

carbon (1) 

originality (1) 

orthogonal frequency 

division multiplexing (1) 

orthogonal frequency- 

division multiple access (1) 

outage probability (1) 

ovarian cancer (1) 

ovary (1) 

over speed protection (1) 

owned social media (1) 

oxidative stress (1) 

oxygen uptake rate (1) 

Pan (1) 

panel vector auto regression 

(1) 

panel-data analysis (1) 

parallel ankle robots (1) 

parallel robot (1) 

parallel- series (1) 

parallel-parallel (1) 

parent-of-origin effects (1) 

parity-time symmetry (1) 

partial equilibrium bottom-

up models (1) 

partial least squares (1) 

partial least squares path 

modeling (1) 

participation (1) 

particulate matter (1) 

partition function (1) 

partnering capability (1) 

partnerships benefits (1) 

party-state (1) 

passive solar heating and 

cooling (1) 

paternal X chromosome (1) 

path planning (1) 

pathogenesis (1) 

patient safety (1) 

pattern recognition (1) 

Pawnee (1) 

peak tracking (1) 

perception (1) 

performance (1) 

permanent magnet 

synchronous motors (1) 

permutation (1) 

personal social services (1) 

pharmacodynamics (1) 

pharmacokinetics (1) 

phenol (1) 

photo-catalytic degradation 

(1) 

photoelectrode (1) 

photosensitivity (1) 

photovoltaic panels (1) 

phytoplankton (1) 

piecewise affine (1) 

piecewise quadratic (1) 

piecewise-affine functions 

(1) 

Pim-1 (2) 

pipelle sampling (1) 

plague (1) 

plastic optical fiber (1) 

pneumatic muscle actuators 

(1) 

policy (1) 

political elections (1) 

pollurion sensor (1) 

poly (ADP-ribose) 

polymerase (1) 

 

poly (ADP-ribose) polymerase 

inhibitor (1) 

polymer solar cells (1) 

polymorphism (1) 

polyomavirus (1) 

polysulfide (1) 

population mechanism (1) 

porous structure (1) 

portfolio optimization (1) 

post-Soviet social policy (1) 

posture detection (1) 

potential flows (1) 

power and combined heat and 

power plants (1) 

powered supports (1) 

pozzolanic activity (1) 

prediction (1) 

pressure measurement (1) 

prevalence (1) 

probability (1) 

probiotic (1) 

prognosis (1) 

programmable circuits (1) 

programmed cell death (1) 

properties (1) 

prostate cancer (2) 

prosthetics (1) 

proteomics (1) 

PTEN (1) 

public service delivery (1) 

pulse width modulation (1) 

pulse width-modulated power 

converters (1) 

pulsed cathodoluminescence 

(1) 

Q15 (1) 

Q23 (1) 

Q32 (1) 

Q33 (1) 

quality care (1) 

quality of life (1) 

quantity surveying (1) 

quantum dot (1) 

quantum gravity (1) 

radial deformation (1) 

radiation defects (1) 

raman spectra (1) 

random matrix theory (1) 

random variables (1) 

rapidly-exploring random trees 

(1) 

rare gases (1) 

rattling (1) 

reaction wheels (1) 

real-time control (1) 

real-time model adaptation (1) 

rectangular fin (1) 

recurrence (2) 

red blood cell ghosts (1) 

redshift surveys (1) 

redundant manipulators (1) 

refinery wastewater (1) 

regional identities in western 

Ukraine (1) 

regression (1) 



 133 

 

regulation (1) 

relapse (1) 

relative utilitarianism (1) 

relevance (1) 

reliability analysis (1) 

reliability parameter (1) 

religious name changes (1) 

reorganization energy (1) 

reproducibility (1) 

reproducing kernel Hilbert 

space (1) 

resampling (1) 

residential heating (1) 

resonant inductive coupling 

(1) 

resource curse (1) 

resources (1) 

response to treatment (1) 

restriction diet (1) 

return on investment (1) 

review (1) 

rhinosinusitis (1) 

rice husk carbonization (1) 

ridge estimation (1) 

robot (1) 

robot control (1) 

robot desing (1) 

robot end effectors (1) 

robot kinematics (1) 

robot manipulation (1) 

robot sensing (1) 

robotic hands (1) 

robotic orthosis (1) 

robustness (1) 

rock mass (1) 

rock quality designation (1) 

Romania (1) 

roof control (1) 

rotating beams (1) 

rule based approach (1) 

salinity (1) 

saliva (1) 

salivaomics (1) 

salt (1) 

sampling-based methods (1) 

Saudi Arabia (1) 

SB203580 (1) 

scale-up battery (1) 

scanning probe tomography 

(1) 

schistosoma haematobium 

(1) 

screening (1) 

selective harmonic 

elimination (2) 

self-compacting concrete (1) 

self-organizing maps (1) 

self-rated health (1) 

self-representation (1) 

self-weaving (1) 

semantic networks (1) 

semi-arid (1) 

semiconductor resistor 

model (1) 

semimodular lattice (1) 

semiotics (1) 

semi‐volatile organic 

compounds (1) 

 

sensing (1) 

sensors (1) 

separate collection (1) 

separation (1) 

series-parallel (2) 

series-series (1) 

service robotics (1) 

sewage sludge (1) 

Shannon entropy (1) 

shape optimization (1) 

shareholder value (1) 

shield convergence (1) 

shield leg pressures (1) 

shields (1) 

shield-strata interaction (1) 

shock waves (1) 

shortest CNF-

representation (1) 

shortest DNF-

representation (1) 

shortest representations of 

acyclic hypergraphs (1) 

shrinkage (1) 

sigmoidal isotherms (1) 

signal modeling (1) 

signaling pathway (2) 

silica (1) 

silica fume (1) 

silicon anode (1) 

silicon-based (1) 

silver at carbon (1) 

silver nanoparticles (1) 

simulation (2) 

single nucleotide 

polymorphisms (1) 

singularities (1) 

sinophobia (1) 

skin disorders (1) 

sliding mode control (1) 

small molecules (1) 

smartphone sensor (1) 

sneak path (1) 

social construction of 

technological change (1) 

social media (1) 

social network (1) 

social network analysis (1) 

social robotics (2) 

social sector – education 

(1) 

social work (1) 

socialist realism (1) 

socioeconomic factors (1) 

soft power (1) 

solar energy (1) 

solar pond (1) 

solar thermal (1) 

solar water splitting (1) 

solid-state electrolytes (1) 

sophorolipids (1) 

sorption (1) 

sorptivity (1) 

source term (1) 

sovereign Wealth (1) 

soviet patriotism (1) 

sovietization of western 

Ukraine (1) 

 

space-charge-limited current 

(1) 

sparsity (1) 

spatial mapping (1) 

spatial pooler (2) 

spectral flow cytometry (1) 

speech processing (1) 

speech recognition (1) 

speech signal (1) 

spherical parallel 

manipulators (1) 

S-shaped isotherms (1) 

stable distributions (1) 

stainless steel (1) 

staircase modulation (2) 

state building for peace(1) 

stem basis (1) 

stem cells (2) 

stereotype (1) 

stochastic dominance (1) 

street canyon (1) 

streptococcus anginosus (1) 

streptococcus bovis (1) 

strong force transmission 

(1) 

subcutaneous adipose tissue 

(1) 

successive interference 

cancellation (1) 

sulfur (1) 

sulfur cathode coating (1) 

sulphur and polyaniline 

composites (1) 

supernovae: general (1) 

supernumerary 

chromosomes (1) 

superoxide dismutase (1) 

support (1) 

support vector machines (1) 

surface gradient (1) 

surface modification (2) 

surface plasmon resonance 

(1) 

survival (1) 

sustainable development (1) 

svevo (1) 

switched capacitor converter 

(2) 

switching angles (1) 

symbolic dynamics (1) 

symptoms and signs (1) 

synthetic zeolite (1) 

systematic evolution of 

ligands by exponential 

enrichment (1) 

taphonomy (1) 

targeted drug delivery (1) 

targeted genetic 

modification (1) 

tax evasion detection (1) 

technique (1) 

techno-economic modeling 

(1) 

technological change 

modelling (1) 

technological optimism (1) 

telecommunications (1) 

tele-rehabilitation (1) 

temperature control (1) 

template matching (1) 

temporal memory (3) 

ternary composite (1) 

ternary logic (1) 

therapy (1) 

thermal ablation (2) 

thermal modeling (1) 

thermal shock (1) 

thermography (1) 

thermo-therapy (1) 

thick target inverse kinematic 

method (1) 

thin film anode (1) 

three-dimensional 

reconstruction (1) 

threshold logic (2) 

threshold logic gate (1) 

time of flight method (1) 

time-optimal control (1) 

timing effect (1) 

TiO2/CuO (1) 

tissue damage (1) 

tissue repair (1) 

titanium dioxide (1) 

tomography (1) 

tooth contact analysis (1) 

torsion (1) 

total antioxidant capacity (1) 

total harmonic distortion (1) 

toxoplasma (1) 

trace elements (1) 

trade (1) 

trajectory (1) 

transcriptome (1) 

transcriptomics (1) 

transformation optics (1) 

transformer bushing (1) 

transformer inter-turn fault (1) 

transformer winding 

deformation (1) 

transitional countries (1) 

transmission network (1) 

transmutation (1) 

transnationalism (1) 

triglycerides (1) 

trolox (1) 

Tsallis/Renyi entropy (1) 

tuberculosis diagnosis (1) 

tumor microenvironments (1) 

tumor suppressor (1) 

tumor suppressor genes (1) 

tunnel boring machine 

penetration rate prediction (1) 

turbulence (1) 

Twitter (2) 

T-X families of distributions 

(1) 

type 2 diabetes (1) 

Ukrainian history (1) 

Ukrainian-Polish relations (1) 

гltrasound (2) 

ultra-violet light (1) 

uncertain systems (1) 

uncertainties (1) 

uncertainties estimation (1) 

underactuation (1) 

underground water (1) 

 

 



 134 

 

uniform heat transfer 

coefficient (1) 

unit basis (1) 

unmanned aerial vehicles 

(1) 

update (1) 

upper convective zone (1) 

upwind method (1) 

urogenital cancers (1) 

user preference (1) 

vacuum filtration 

preparation (1) 

variable stiffness actuation 

(1) 

variable torque (1) 

variable-impedance 

actuation (2) 

variable-stiffness actuation 

(1) 

velcade (1) 

vermiculite (1) 

viability (1) 

vibration analysis (1) 

video cassette 

recordings dual-input (1) 

viral biliary disorders (1) 

virus (1) 

viscosity effect (1) 

viscous (1) 

visible light communication 

(1) 

visible spectrum (1) 

voice (1) 

volatile organic compounds 

(1) 

voltage total harmonic 

distortion (1) 

W1 theory (1) 

W2 theory (1) 

warfare (1) 

waste (1) 

waste composition (1) 

waste management (1) 

waste management plan (1) 

water absorption (1) 

water balance (1) 

water resources (1) 

water treatment (1) 

wavelength shift 

estimation (1) 

weak linearity (1) 

weakly coordinating anion 

(1) 

weibull-logistic 

distribution (1) 

weight loss (1) 

well-balanced scheme (1) 

wheat straw ash (1) 

white blood cells (1) 

white holes (1) 

wind energy (1) 

wind energy conversion 

system (1) 

winding deformation (1) 

wireless charging (2) 

wireless energy transfer (1) 

wireless power transfer (2) 

witness (1) 

Wnt (1) 

women leaders (1) 

work-life balance (1) 

wound healing (1) 

wound infections (2) 

yes-associated protein (1) 

Zar Zaman (1) 

Zeno (1) 

zeolites (3) 

zinc oxide (1) 

α-μ fading (1) 

scanning probe 

microscopy (1) 

socialist market(1) 

concert (1) 

waste incineration (1) 

mine-water (1) 

mersisters (1) 

antibacterial (1) 

cell migration (1) 

matrix metalloproteinase 7 

(1) 

met (1) 

YAP (1) 

  

 




