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Abstract

The purpose of this thesis is research models and methods for strategic science
planning, to develop a website to showcase potential partners from 520 interna-
tional universities around the world, which further facilitates collaboration. I hope
to contribute to the development of strategic planning in the field of science in
Kazakhstan by establishing links between scientists and promoting international
cooperation. Using methods of analysis and data collection from various sources,
the study established links between Kazakhstan’s scientists and the international
scientific community. Using network analysis and statistical methods, the most
positive areas of research in Kazakhstan and areas of international cooperation
have been identified.
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AnHoTanug

[ens quccepraliyu - UccJieIOBaHIE MOJIEIEN U METOJIOB CTPATErNIeCKOTrO TLTAH!-
poBaHUS HayKH, pa3paboTKa BeO-caiiTa JiId JeMOHCTPAIUU MOTEHITUATBHBIX TTapT-
HepoB u3 520 MEXKIyHAPOIHBIX YHUBEPCUTETOB 110 BCEMY MUY, UTO eIre OOoJIbIIe
objrerdaeT cOTPyIHNYIECTBO. ¢l HaIEI0Ch BHECTH CBOH BKJIAJ B Pa3BUTHE CTpaTe-
FUYECKOr0 TIJIAHUPOBAHUA B 00JIACTU Haykd B KazaxcTaHe MyTeM YCTaHOBJICHUS
CBA3EH MEXJIy YYEHBIMU W COJEHCTBUSA MEXKIYHAPOJIHOMY COTpyHUYecTBY. Hc-
IIOJIB3ydAd METO/bl aHaJIn3a " C6opa JAaHHBIX U3 PA3JIMYHBIX MCTOYHUKOB, UCCJIEI0-
BaHUE YCTaHOBUJIO CBA3U MEKAY Ka3aXCTaHCKHMHKU YYEHBIMU U MEXKJIYHaPOIHbIM
Hay9IHBIM co001ecTBOM. C HCIIOJIb30BAHUEM CETEBOTO aHAJIM3a W CTATUCTUICCKUX
METOJIOB ObLIN OIpe/Ie/IeHbl HanboIee TIO3UTUBHBIC HAIIPABJICHUs MCC/IEIOBAHNN B
Kazaxcrane n obractu MeXKIyHAPOIHOTO COTPYIHUIECTBA.



AHgarnoa

By Te3ucTin MakcaThl - FBUIBIME 3€PTTEYJIEP/Il CTPATEIUIBIK, YKOCIIAPJIAY IbIH,
MOJIEJIBIEP] MEH d/IICTEPIH 3ePTTeY, dJIeMHIH 52() XaIbIKaPaJIbIK, YHUBEPCUTETTEPIHIH
oJIeyeTTi cepikTecTepiH KepceTeTiH BeO-cailT Kypy, Oy BIHTHIMAKTACTHIKTHI OIaH
opi xeuineredi. Fagbpivaap apachinga 6aillaHbIC OPHATY YKOHE XAJIBIKAPAJIBIK bIH-
TBIMAKTACTBIKTHI 17repifieTy apKblibl KazakcTana FbIIbIM caJlachIHIAFbl CTpaTe-
TUSITBIK, 2KOCTIaPJIay/Ibl JAMBITYFa 63 YJIeCiM/Ii KOCAMBIH JIeTl YMITTeHeMiH. OpTYpJii
JIEPEKKO3/IEP/IeH aJIbIHFaH JIEPEKTEP/ll Tajjiay KOHe >KMHAY 9JICTepiH IaiigaJia-
Ha OTBIPHIN, BebO-caiiT KazakcTaH bk FaJbIMIap MEH XaJIbIKAPAJIBIK FHIIBIMA Ka-
YVBIMJIACTBIK, apachiH/ia Oaitianbic opHaTabl. 2KeriTik Taimay MeH CTaTUCTIHKAJIBIK,
9JIicTep/li KOJIJIaHa OThIPBIN, KazakcTanparsl 3epTTeyep/Iis, eH OH OarbITTapbl MEH
XAJBIKAPAJIBIK, BIHTBIMAKTACTHIK, OAFBITTAPHI AHBIKTAJIIDI.
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FPP - find a potential partner

UAT - User Acceptance Testing

API - Application Programming Interface
HTML - HyperText Markup Language

PHP - PHP Hypertext Preprocessor

XML - eXtensible Markup Language

ORCID - Open Researcher and Contributor ID
JSON - JavaScript Object Notation

et al. - and others

vil



Table of Contents

Declaration
Acknowledgements
Dedication
Abstract
AnHoTarus

Angara

List of Abbreviations

1 Background and motivations
1.1 Imtroduction . . . . . . . ...
1.2 Motivation and importance of research . . . . . . .. .. ... ...
1.3 Research contribution . . . . . . .. ... o o000
1.4 Review of the research methodology . . . . . . ... ... ... ...
1.5 Expected results . . . . .. ...

2 Literature review

3 Methodology
3.1 Analysis of data sources . . . . . ... ... ... ...
3.1.1 Identification of Data Sources . . . . ... ... ... ....
3.1.2  Data quality assessment . . . . . . ... ...,
3.1.3 Selection of sources . . . . . ...
3.2 Data scraping methods . . . . . ... ...
3.2.1 Data Analysis Techniques . . . . .. ... ... ... ....
3.3  Web Platform development . . . . . . . ... ... ... ... ...
3.3.1 Testing and Evaluation . . . . .. . ... ... ... .....

4 Results
4.1 Data Analysis . . . . . . . . ..

ii

iii

iv

vi

vi

vii

15
15
15
17
18
20
22
23
25

26



4.2 Web Platform Evaluation . . . . ... ... ... ... .......
4.3 Summary of Findings . . . . . . ... ... ... .. ... ...

5 Discussion

5.1 Interpretation of Findings . . . . . . . ... ... ... ... ..
5.2 Implications for Policy and Practice . . . . . . . .. ... ... ...
5.3 Limitations of the Study . . . . . ... ... ... ... ... ..
5.4 Future Research Directions . . . . . . . . . ... ... ... ... ..
5.5 Outcome . . . . ..o

6 Conclusions and future works

6.1 Conclusions . . . . . . . ...
6.1.1 Key Findings . . . . .. ... ... L.
6.1.2 Implications for Policy and Practice . . . . . . .. .. .. ..
6.1.3 Limitations of the Study
6.1.4 Future Research Directions . . . . . . . . ... .. ... ...
6.1.5 Final Thoughts . . . . . ... ... ... ... ... .....

6.2 Future Works . . . . . . . ..
6.2.1 Expanding Data Sources and Coverage . . . . . .. ... ..
6.2.2 Enhanced Collaboration Network Analysis . . . . . ... ..
6.2.3 Integration of Qualitative Data . . . . . .. ... ... ...
6.2.4 Platform Enhancements

Bibliography

1X

33
33
34
34
34
35

36
36
36
36
37
37
38
38
38
38
39
39

39



Chapter 1

Background and motivations

1.1 Introduction

In the modern world, science plays a key role in the development of society, and
international cooperation is becoming an increasingly important factor for achiev-
ing significant scientific results. Scientific cooperation between countries makes
it possible to combine the efforts of researchers, share experience and resources,
which contributes to accelerating scientific progress and solving global problems
such as climate change, pandemics, the energy crisis, and many others. In the
context of globalization and the increasingly close interconnection of countries and
regions, international scientific cooperation is becoming not only desirable, but
also necessary for the effective solution of complex tasks.

One of the most striking examples of successful international scientific cooper-
ation is the work on the CERN project, where researchers from more than 100
countries work together to study the fundamental properties of matter. Another
example is the International Space Station, where scientific experiments are con-
ducted jointly by scientists from different countries, including the United States,
Russia, Europe, Japan and Canada. These projects demonstrate how combining
resources and knowledge can lead to significant scientific achievements.

However, despite the significant advantages of international cooperation, many
local researchers face difficulties in finding suitable partners abroad. Despite the
availability of a large amount of information in various sources, such as scientific
journals, databases and professional networks, researchers still have to spend a
significant amount of time searching and analyzing this information. Researchers
should study multiple sources, verify the relevance of the data, evaluate the pos-
sibility of collaboration, and consider many other factors. This process can take
several hours or even days, which significantly reduces the effectiveness of scientific
work and distracts researchers from their main activities.

In Kazakhstan, scientists with doctoral degrees and other researchers seek to
work with foreign authors of publications or colleagues with experience in certain
fields. This collaboration allows the exchange of knowledge, ideas and techniques,
which contributes to a deeper understanding of the issues under study and accel-
erates scientific progress. To help our researchers, we need to solve the problem so



that researchers can find their co-authors from foreign universities in a couple of
clicks, and we need to make sure that the data coverage is large.

To solve this problem and facilitate the search for potential partners, we pro-
pose the "FPP" (Find Potential Partners) project. This project aims to create
a comprehensive web platform that will allow researchers to easily find and es-
tablish contacts with colleagues both domestically and abroad. The platform will
provide researchers with the opportunity to get acquainted with the profiles of
other scientists, including information about their fields of specialization, previous
collaborations and publication history. In this way, researchers will be able to
quickly and effectively find suitable partners for collaboration.

1.2 Motivation and importance of research

The motivation of this research comes from the need to eliminate obstacles that
make it difficult for Kazakh scientists to establish contacts with foreign colleagues.
It is important to understand that scientific cooperation contributes to the de-
velopment of science itself and has a positive impact on the economy, education
and culture of the country. In the context of global competition for talents and
resources, countries that are able to effectively integrate into the international sci-
entific community gain significant advantages.

One of the main problems is the difficulty of finding and analyzing informa-
tion about potential partners and their scientific activities. Although data can
be found in various sources, such as scientific journals, databases and professional
networks, the process of collecting and analyzing them requires considerable time.
Researchers often do not know which of their international colleagues are working
on similar problems, which leads to limited opportunities for sharing knowledge
and experience. Moreover, the lack of effective tools for establishing and main-
taining contacts between researchers from different countries creates additional
barriers to cooperation.

The purpose of this study is to explore methods and models for strategic sci-
ence planning and to develop a website that will showcase potential partners from
520 international universities around the world, which will further facilitate col-
laboration. This project aims to contribute to the strategic planning of science in
Kazakhstan by establishing links between scientists and promoting international
cooperation.

1.3 Research contribution

The present study makes significant contributions in several key areas:

Data Source analysis: The study provides a detailed overview of existing data
sources that can be used to form a database of potential scientific partners. This
includes evaluating various platforms, databases, and other sources, as well as
defining criteria for data selection and analysis.

Data scraping methods: The study describes the process of data parsing, in-
cluding collecting, cleaning and formatting data for future use. Various methods



and tools of parsing are considered, as well as examples of successful application
of these methods in other studies.

Web Platform development: The contribution includes the development of a
web platform that will be used by researchers to find and establish contacts with
potential partners. The basic requirements for the platform, its functionality, ar-
chitecture and technologies used are described.

Statistical analysis: The study provides the results of a statistical analysis
of the collected data, which will allow us to assess the current state of interna-
tional scientific cooperation, identify key research clusters and identify the most
active areas of cooperation. This will involve ranking universities based on their
publication output, identifying the most relevant research topics, and highlight-
ing the top 10 universities that have collaborated with Kazakhstan’s researchers.

Furthermore, our proposal includes the development of models to visualize col-
laboration networks between authors from Kazakhstan and authors from other
countries. These models will provide insights into existing collaboration patterns,
highlight potential areas for collaboration, and identify key research clusters.

By providing researchers with access to a comprehensive database of potential
collaborators, visualizing collaboration networks, and analyzing university research
output, we hope our proposal to support science strategic planning in Kazakhstan
by fostering research collaboration, promoting interdisciplinary research, and en-
hancing the visibility of Kazakhstan’s universities on the global stage.

In this thesis, the focus lies on optimizing research collaboration and strategic
planning within the scientific community of Kazakhstan. The scope encompasses
the development of a user-friendly web platform to facilitate the identification of
potential research partners for Kazakhstan’s scientists. The aim is to streamline
the process of finding collaborators, thereby fostering stronger research networks
and enhancing the impact of scientific endeavors in Kazakhstan.

The geographical area of focus is Kazakhstan, with an emphasis on connecting
researchers within the country and establishing collaborations with international
counterparts. The time period spans from the present day, with a focus on ad-
dressing current challenges and opportunities in scientific research collaboration.

Themes or aspects of the topic include the development of models and method-
ologies to analyze collaboration networks, the utilization of modern technological
tools for data collection and analysis, and the implications of enhanced research
collaboration for scientific advancement and innovation in Kazakhstan.

Research Questions:

- What are the main research directions that can be identified through network-
ing university staff publications?

- What are the primary directions for international collaboration that can be
established through networking university staff’s publications?

- Which types of platforms are most effective in supporting research strategy
in Kazakhstan?

By addressing these research questions, this thesis aims to provide valuable
insights into optimizing research networking and collaboration strategies, both
domestically and internationally, to advance scientific research and innovation in
Kazakhstan.



In the area of scientific research and academia, the relevance and importance of
this thesis lie in addressing the practical challenges faced by researchers in Kaza-
khstan and contributing to the advancement of scholarly understanding in the
field. By focusing on the facilitation of research collaboration and the optimiza-
tion of science strategic planning, this research endeavors to:

Solve Practical Problems: The process of finding suitable research partners can
be arduous and time-consuming for scientists in Kazakhstan. By developing a
user-friendly web platform to streamline this process, the thesis aims to alleviate
these practical challenges, enabling researchers to connect more efficiently and ef-
fectively.

Address a Gap in the Literature: While there is existing literature on research
collaboration networks and strategic planning methodologies, there is a dearth of
research specifically addressing the challenges faced by researchers in Kazakhstan
and proposing tailored solutions. This thesis seeks to fill this gap by focusing on
the unique context of Kazakhstan’s scientific community and offering practical in-
sights and solutions.

Build on Existing Research: Drawing on established theories and methodolo-
gies in the fields of research collaboration, network analysis, and science strategic
planning, this research builds upon existing scholarship to develop innovative ap-
proaches and models tailored to the Kazakhstan’s context.

Propose New Understandings: By analyzing collaboration networks, assessing
university research output, and visualizing research trends, this thesis aims to of-
fer new insights into the dynamics of scientific research in Kazakhstan. Through
empirical analysis and theoretical frameworks, it seeks to contribute to a deeper
understanding of the factors driving research collaboration and strategic planning
in the country.

In summary, this thesis seeks to bridge the gap between theory and practice by
offering practical solutions to enhance research collaboration and strategic plan-
ning in Kazakhstan. By addressing practical challenges, contributing to scholarly
understanding, and building on existing research, it aims to make meaningful con-
tributions to the advancement of scientific research and innovation in the country.

1.4 Review of the research methodology

The research methodology employed in this study demonstrates a systematic
and structured approach aimed at achieving the objectives of the research. Here
is a detailed review of each section: in introduction provides a comprehensive
overview of the research methodology, outlining the stages and methods used for
data collection, analysis, and platform development. It sets the stage for the sub-
sequent sections and clearly defines the goals and objectives of the study.

The analysis of data sources is thorough and well-organized. The identification
and evaluation of various data sources, including Scopus, Web of Science, Google
Scholar, IEEE Xplore, professional networks, and university repositories, demon-
strate a broad and diverse approach to data collection. The criteria for assessing
the quality of data sources, such as peer-review status, update frequency, and
reputation, are clearly defined. However, it would be beneficial to provide more
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details on the specific evaluation criteria used for each data source.

The section on data parsing methods outlines the steps involved in developing
scripts for data extraction from selected sources. The use of programming lan-
guages such as Python and libraries like BeautifulSoup, Scrapy, and Selenium for
web scraping automation is appropriate for the research objectives. The process
of data cleaning and formatting is well-defined, ensuring that the extracted data
are accurate and consistent for further analysis.

The description of the development of the web platform is comprehensive and
detailed. The outlined steps, including the design of the platform architecture,
technology selection, user interface development, data integration, and platform
testing, cover all essential aspects of platform development. The choice of tech-
nologies such as Laravel for the server-side, Vue.js for the client-side, and MySQL
for the database is justified based on their suitability for building a robust and
scalable web platform.

The section on statistical analysis provides a clear framework for analyzing the
collected data. The steps involved in data collection, analysis, visualization, and
interpretation are well-defined. The use of statistical methods and tools such as
Python with libraries like Pandas, NumPy, SciPy, and visualization tools like Mat-
plotlib, Seaborn, and Plotly is appropriate for deriving meaningful insights from
the data. However, it would be beneficial to elaborate further on the specific sta-
tistical techniques employed for data analysis.

The research methodology demonstrates a rigorous and methodical approach
to data collection, analysis, and platform development. The integration of multi-
ple data sources, the use of advanced programming languages and tools for data
parsing, and the adoption of modern web technologies for platform development
reflect a comprehensive and innovative research strategy. However, providing ad-
ditional detail on the evaluation criteria for data sources and the specific statisti-
cal techniques used for analysis would enhance the clarity and robustness of the
methodology.

1.5 Expected results

The anticipated outcomes of this research project are multifaceted, encompass-
ing both the technical achievements of the web platform and the broader impacts
on the scientific community in Kazakhstan. Here are the detailed expected results:

1) Successful Development and Deployment of the FPP Platform:

Functional Web Platform: The completion of a fully functional and user-friendly
web platform, "FPP" (Find Potential Partners), that facilitates the discovery of
potential research partners based on various criteria such as country, university,
research field, and author.

Advanced Search Capabilities: The platform will provide advanced search ca-
pabilities, allowing users to search for researchers and institutions by multiple
parameters including authors name, areas, research topics.

2) Enhanced Research Collaboration:

Increased Networking Opportunities: The platform will enhance networking op-
portunities for researchers by providing an easily accessible database of potential



collaborators. This will help foster new research partnerships both within Kaza-
khstan and internationally.

Interdisciplinary Collaboration: By offering insights into various research fields
and institutions, the platform will encourage interdisciplinary collaboration, po-
tentially leading to innovative research projects and publications.

3) Comprehensive Database of Researchers:

Extensive Researcher Profiles: The creation of detailed profiles for researchers,
including their affiliations, publications, citation metrics, and areas of expertise.
This comprehensive database will serve as a valuable resource for identifying key
researchers in specific fields.

Accurate and Up-to-Date Information: The platform will ensure that the data
provided is accurate and up-to-date, sourced from reliable academic databases such
as Scopus, IEEE Xplore, and Google Scholar.

4) Statistical Insights and Visualization:

Data-Driven Insights: The platform will offer valuable statistical insights into
the academic landscape.

Visual Representation: The use of visualizations such as graphs, charts, and
maps to represent data trends and patterns will make the information more acces-
sible and easier to understand for users.

5) Broader Impacts on Scientific Research:

Global Collaboration: The platform will not only benefit researchers in Kaza-
khstan but also promote global collaboration by making it easier for international
researchers to connect with their counterparts in Kazakhstan.

In summary, the expected results of this research project include the success-
ful development of a robust web platform that enhances research collaboration,
provides comprehensive researcher profiles, offers valuable statistical insights, and
empowers the scientific community in Kazakhstan. The platform is anticipated
to have a significant positive impact on the research landscape, promoting both
national and international scientific collaboration and innovation.



Chapter 2

Literature review

Our journey into the heart of scholarly discourse begins with a quest to un-
derstand the intricate tapestry of collaboration between Kazakhstan’s and foreign
scientists. In navigating the vast expanse of existing literature, it becomes evident
that while collaboration networks have been extensively studied within specific
disciplines and regions, there remains a noticeable gap in the exploration of cross-
border partnerships within Kazakhstan’s scientific community.

While existing studies have delved into collaboration networks within specific
fields or regions, such as departmental collaborations in business management or
interdisciplinary partnerships in environmental activism, our inquiry seeks to carve
out a distinct path by elucidating the intricacies of cross-border collaboration in
the context of Kazakhstan’s scientific landscape. This endeavor is propelled by
the recognition of the trans formative potential inherent in fostering international
research partnerships, yet tempered by the paucity of literature addressing the
unique challenges and opportunities faced by Kazakhstan’s researchers in this en-
deavor. Moreover, the relevance of our research is underscored by the dearth
of scholarship exploring the linkages between authors across disparate industries
and academic disciplines. While studies abound on collaboration between au-
thors within specialized journals or academic departments, the broader panorama
of cross-disciplinary and cross-national collaboration remains relatively uncharted
territory. By shining a spotlight on the nexus between Kazakhstan’s and foreign
scientists, we aim to fill this gap in the literature and contribute novel insights
that transcend disciplinary boundaries.

In essence, our literature review serves not only to survey existing scholarship
but also to highlight the distinctive contours of our research terrain. As we navi-
gate through the troves of literature, we do so with a keen eye towards discerning
patterns, identifying gaps, and laying the groundwork for our own scholarly con-
tribution. In doing so, we reaffirm the relevance and significance of our research
endeavor, poised at the intersection of collaboration, innovation, and global knowl-
edge exchange.

In paper "Author Cooperation Relationship in Digital Publishing" by Xu et al.
(2015)[1] delve into the dynamics of author cooperation relationships in digital pub-
lishing, employing social network analysis to unravel the intricacies of collaborative



research endeavors. By scrutinizing co-authorship patterns and collaboration net-
works, the study illuminates the pivotal role of cooperation in enhancing research
productivity and knowledge dissemination within the digital publishing domain.
Through a meticulous examination of collaborative ties among authors, Xu et al.
underscore the significance of fostering interdisciplinary collaboration and knowl-
edge exchange to propel scientific innovation and scholarly advancement in the
digital era.

And also this article "The Co-authorship Network of Published Articles in Web
Research Conferences" by Alavi and Lajevardy (2020)[2] embark on a journey to
unravel the intricate web of co-authorship networks within the realm of web re-
search conferences. Through a comprehensive analysis of published articles and
collaboration patterns, the study unveils the underlying structure and dynamics of
collaboration networks among web researchers. By shedding light on key collab-
oration patterns and influential researchers within the field, Alavi and Lajevardy
provide valuable insights into the collaborative landscape of web research, paving
the way for enhanced collaboration and knowledge exchange among researchers in
the digital domain.

In this study "Building and Analyzing a Global Co-Authorship Network by
Chen (2017)[3| delves into the construction and analysis of a global co-authorship
network, leveraging data from Google Scholar to map out collaborative research
endeavors on a global scale. Through a nuanced examination of collaboration
patterns across geographical regions and disciplinary domains, Chen elucidates
the interconnected nature of global research networks and the inherent dynamics
driving collaborative research efforts. By unraveling the collaborative ties that
bind researchers across borders and disciplines, Chen’s study offers valuable in-
sights into the mechanisms underpinning global knowledge exchange and scientific
collaboration, fostering a deeper understanding of the collaborative landscape in
contemporary academia.

Also in "Co-authorship in Information Technology" by Noor (2014)[4] embarks
on a quest to explore co-authorship patterns and their implications for research
performance in the field of information technology. Through an in-depth analysis
of collaborative research endeavors, Noor sheds light on the collaborative dynamics
shaping research productivity and impact in the realm of I'T. By unraveling the
collaborative ties among researchers and institutions, Noor underscores the pivotal
role of collaboration in advancing scientific knowledge and fostering innovation in
the fast-paced domain of information technology. Through a nuanced examination
of co-authorship patterns and collaboration networks, Noor’s study offers valuable
insights into the collaborative landscape of I'T research, paving the way for en-
hanced collaboration and knowledge exchange among researchers in the field.

In paper "Publication Network Analysis of an Academic Family in Information
Systems" by Grahl et al. (2021)[5] embark on a scholarly endeavor to analyze
the publication network of an academic family in information systems research.
Through a meticulous examination of co-authorship patterns and collaboration
networks, the study sheds light on the collaborative dynamics within academic
lineages, highlighting the influence of mentorship and knowledge transfer on re-
search productivity and impact. By unraveling the collaborative ties that bind



researchers within academic families, Grahl et al. offer valuable insights into the
mechanisms underpinning collaborative research endeavors and scholarly lineage
in the field of information systems. Through a nuanced examination of publi-
cation networks and collaboration patterns, Grahl et al.’s study contributes to
a deeper understanding of the collaborative landscape in information systems re-
search, paving the way for enhanced collaboration and knowledge exchange among
researchers in the field.

This article "Coauthor Network Analysis of Journal Articles" by King and Set-
tle (2021)[6] embark on an insightful journey to analyze the co-author network of
articles published in the Journal of Applied Communications. Through a com-
prehensive examination of co-authorship patterns and collaboration networks, the
study sheds light on the collaborative dynamics within the field of applied commu-
nications, highlighting key contributors and research clusters. By unraveling the
collaborative ties that bind researchers within the field, King and Settle offer valu-
able insights into the mechanisms underpinning collaborative research endeavors
and scholarly exchange in applied communications. Through a nuanced exam-
ination of co-authorship networks and collaboration patterns, King and Settle’s
study contributes to a deeper understanding of the collaborative landscape in ap-
plied communications research, paving the way for enhanced collaboration and
knowledge exchange among researchers in the field.

In study "Coauthorship Network in Transportation Research" by Sun and Rah-
wan (2017)[7| embark on an enlightening exploration of the co-authorship network
in transportation research, unraveling the collaborative dynamics shaping research
endeavors in the field. Through a meticulous examination of collaboration patterns
and network structures, the study sheds light on the interconnected nature of col-
laboration networks within transportation research, highlighting key contributors
and research clusters. By unraveling the collaborative ties that bind researchers
within the field, Sun and Rahwan offer valuable insights into the mechanisms
underpinning collaborative research endeavors and knowledge exchange in trans-
portation research. Through a nuanced examination of co-authorship networks
and collaboration patterns, Sun and Rahwan’s study contributes to a deeper un-
derstanding of the collaborative landscape in transportation research, paving the
way for enhanced collaboration and knowledge exchange among researchers in the
field.

In paper named as "Study of Co-authorship Network of Papers in Medical Sci-
ences" by Zare-Farashbandi et al. (2014)[8] embark on a scholarly quest to study
the co-authorship network of papers published in the Journal of Research in Med-
ical Sciences. Through a comprehensive analysis of collaboration patterns and
network structures, the study sheds light on the collaborative dynamics shaping
research endeavors in medical sciences, highlighting key contributors and research
clusters. By unraveling the collaborative ties that bind researchers within the
field, Zare-Farashbandi et al. offer valuable insights into the mechanisms underpin-
ning collaborative research endeavors and knowledge exchange in medical sciences.
Through a nuanced examination of co-authorship networks and collaboration pat-
terns, Zare-Farashbandi et al.’s study contributes to a deeper understanding of the
collaborative landscape in medical research, paving the way for enhanced collabo-



ration and knowledge exchange among researchers in the field.

Also in "University Rankings and Social Science" by Marginson (2017)[9] em-
barks on a scholarly exploration of the role of university rankings in shaping re-
search collaborations and knowledge exchange in the social sciences. Through a
comprehensive analysis of the impact of university rankings on academic mobility,
research funding, and institutional strategies, the study sheds light on the intri-
cate relationship between university rankings and research collaborations in the
social sciences. By unraveling the mechanisms through which university rankings
influence research collaborations, Marginson offers valuable insights into the impli-
cations of rankings on scholarly exchange and collaboration in the social sciences.
Through a nuanced examination of the role of university rankings in shaping re-
search collaborations, Marginson’s study contributes to a deeper understanding of
the collaborative landscape in social science research, paving the way for enhanced
collaboration and knowledge exchange among researchers in the field.

By De Wit-de Vries et al. (2018) in the paper "Knowledge Transfer in Uni-
versity—Industry Research Partnerships" [10] embark on an insightful exploration
of knowledge transfer in university—industry research partnerships. Through a
comprehensive analysis of knowledge transfer models, collaboration barriers, and
strategies for enhancing collaboration effectiveness, the study sheds light on the
intricate dynamics of university—industry research partnerships. By unraveling the
mechanisms through which knowledge is transferred between academia and indus-
try, De Wit-de Vries et al. offer valuable insights into the collaborative landscape
of university—industry research partnerships. Through a nuanced examination of
knowledge transfer mechanisms and collaboration strategies, De Wit-de Vries et
al.’s study contributes to a deeper understanding of the collaborative dynamics in
university—industry research partnerships, paving the way for enhanced collabora-
tion and knowledge exchange between academia and industry.

In this study "Bibliometric Analysis of Data Sources and Tools for Shoreline
Change Analysis and Detection" by Ankrah and Monteiro (2022)[11] conduct a
bibliometric analysis focusing on data sources and tools for shoreline change anal-
ysis and detection in coastal engineering. By examining trends in publication
output and collaboration patterns, the study sheds light on the evolving land-
scape of research in coastal engineering. Through a comprehensive analysis of
data sources and tools utilized in shoreline change analysis, Ankrah and Monteiro
provide valuable insights into the state-of-the-art methodologies and technologies
driving research in coastal engineering, paving the way for enhanced collaboration
and knowledge exchange in the field.

In paper named as, "Anélise da colaboragao cientifica departamental através de
redes de coautoria" by Bordin, Gongalves, and Todesco (2014)[12] delve into the
analysis of scientific collaboration at the departmental level through co-authorship
networks in the context of Brazilian business management. Through a meticulous
examination of collaboration patterns and network structures, the study sheds
light on the collaborative dynamics within departmental units, highlighting key
contributors and research clusters. By unraveling the collaborative ties that bind
researchers within departments, Bordin et al. offer valuable insights into the mech-
anisms underpinning collaborative research endeavors and knowledge exchange in
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Brazilian business management. Through a nuanced examination of co-authorship
networks and collaboration patterns, Bordin et al.’s study contributes to a deeper
understanding of the collaborative landscape in Brazilian business management,
paving the way for enhanced collaboration and knowledge exchange among re-
searchers in the field.

In study "Youth activism in climate change: an investigation of motivations and
involvement" by Lee, Kim, and Smith (2020)[13] embark on an investigation into
youth activism in climate change, exploring the motivations and involvement of
young people in environmental advocacy efforts. Through a comprehensive anal-
ysis of youth engagement in climate activism, the study sheds light on the factors
driving participation and the impact of activism on societal change. By unravel-
ing the motivations and involvement of young people in climate change activism,
Lee et al. offer valuable insights into the dynamics of youth engagement with
environmental issues, paving the way for enhanced understanding and support for
youth-led climate action initiatives.

This article "How do young people engage with climate change? The role
of knowledge, values, message framing, and trusted communicators" by Corner,
Roberts, Chiari, and Véller (2015)[14] delve into the mechanisms through which
young people engage with climate change, examining the role of knowledge, values,
message framing, and trusted communicators in shaping attitudes and behaviors.
Through a comprehensive analysis of factors influencing youth engagement with
climate change, the study sheds light on the cognitive and affective processes driv-
ing environmental concern and action among young people. By unraveling the
complexities of youth engagement with climate change, Corner et al. offer valu-
able insights into effective communication strategies and intervention approaches,
paving the way for enhanced engagement and participation in climate action ini-
tiatives.

In study "The importance of political polarization for climate change com-
munication among young people" by Holmberg and Alvinius (2019) [15] explore
the importance of political polarization for climate change communication among
young people, investigating how ideological differences shape attitudes and be-
haviors towards environmental issues. Through a comprehensive analysis of the
impact of political polarization on climate change communication, the study sheds
light on the challenges and opportunities inherent in addressing climate change
in politically polarized contexts. By unraveling the complexities of political po-
larization and its implications for climate communication, Holmberg and Alvinius
offer valuable insights into the role of ideology in shaping public perceptions and
responses to climate change, paving the way for more effective communication
strategies and engagement initiatives.

In the end, this literature review underscores the need for further research on
collaboration networks and research partnerships within Kazakhstan’s scientific
community (see the table 2.1). While existing studies provide valuable insights
into interdisciplinary collaboration, university rankings, and youth activism in
other areas as climate, geography, there is a notable gap in understanding collabo-
ration dynamics specific to Kazakhstan. Future research endeavors should aim to
address this gap, thereby contributing to scientific advancement and socioeconomic
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development within the country.

Table 2.1 — Literature Review and Identified Gaps

Study

Focus

Identified Gap

Xu et al. (2015)

Dynamics of author cooperation
relationships in digital publishing
using social network analysis.

Lack of exploration of
cross-border
partnerships in
Kazakhstan’s
scientific community.

Alavi and
Lajevardy
(2020)

Co-authorship networks in web
research conferences.

Limited research on
cross-disciplinary and
cross-national
collaboration specific
to Kazakhstan.

Chen (2017)

Construction and analysis of a global
co-authorship network using Google
Scholar data.

Insufficient
understanding of the
collaborative
dynamics unique to
Kazakhstan’s
researchers.

Noor (2014)

Co-authorship patterns and their
implications for research performance
in information technology.

Need for studies
focusing on the
collaborative
landscape in
Kazakhstan’s
scientific community.

Grahl et al.
(2021)

Analysis of publication network of an
academic family in information
systems research.

Lack of literature
addressing
collaborative research
within Kazakhstan
across diverse
academic disciplines.

King and Settle
(2021)

Co-author network analysis of articles
in the Journal of Applied
Communications.

Gap in understanding
cross-disciplinary and
cross-national
collaboration within
Kazakhstan.

Sun and
Rahwan (2017)

Co-authorship network in
transportation research.

Need for focused
research on the
collaborative
dynamics within
Kazakhstan’s
scientific community.
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Zare- Co-authorship network analysis of Insufficient

Farashbandi et papers in medical sciences. exploration of

al. (2014) collaboration
networks within
Kazakhstan’s
scientific landscape.

Marginson Impact of university rankings on Lack of focus on

(2017) research collaborations in the social Kazakhstan’s unique

sciences.

challenges and
opportunities in
international research
collaborations.

De Wit-de Vries
et al. (2018)

Knowledge transfer in
university—industry research
partnerships.

Need for research on
knowledge transfer
and collaboration
strategies specific to
Kazakhstan.

Ankrah and
Monteiro (2022)

Bibliometric analysis of data sources
and tools for shoreline change analysis
and detection in coastal engineering.

Limited studies on
interdisciplinary and
international
collaboration in
Kazakhstan.

Bordin,
Gongalves, and
Todesco (2014)

Scientific collaboration at the
departmental level in Brazilian
business management.

Lack of literature on
departmental and
interdisciplinary
collaborations within
Kazakhstan.

Lee, Kim, and
Smith (2020)

Youth activism in climate change:
motivations and involvement.

Gap in understanding
the collaborative
efforts of
Kazakhstan’s
researchers in global
climate change

activism.
Corner, Mechanisms of youth engagement with | Limited research on
Roberts, Chiari, | climate change. the role of
and Voller Kazakhstan’s
(2015) researchers in global

environmental
collaborations.
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Holmberg and
Alvinius (2019)

Importance of political polarization
for climate change communication
among young people.

Need for studies on
the impact of political
polarization on
research
collaborations within
Kazakhstan.
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Chapter 3

Methodology

The research methodology is a structured approach used to achieve the objec-
tives of this study. This section describes in detail the stages of research, methods
of data collection and analysis, as well as the processes of developing a web plat-
form and conducting statistical analysis. The main purpose of the methodology is
to provide a systematic and reproducible approach to research that allows you to
obtain reliable and relevant results.

3.1 Analysis of data sources

At the first stage of the study, an analysis of existing data sources is carried out.
The main purpose of this stage is to identify and evaluate reliable and relevant
sources that can be used to form a database of potential scientific partners. This
stage includes the following steps:

3.1.1 Identification of Data Sources

Identifying potential data sources is an initial step in the analysis. The following

sources were selected for this purpose:
1) Scopus

Description: Scopus is the world’s largest database of scientific literature, con-
taining annotations and citations of articles from scientific journals. This resource
covers a variety of disciplines and provides detailed information about publications
and authors.

Accessibility: Access is limited. If you are not logged in from a specific organi-
zation, you will not receive complete information. Access is required to download
or read the article, or you can buy the article itself.

Search: The search is performed by author’s name, ORCID, publication sub-
ject, publication title, source name, year of publication, affiliated organization,
funding organization and publisher.

Author: When logging in from the organization, you can get full information
about the author, including the number of documents, the number of citations and
the h-index. In case of lack of access, information about the author is limited.
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Publications: Access is required to download the publication. Without access,
information about the publication is limited.

Publication statistics: Available.

Author Profile: Available and includes many indicators such as number of doc-
uments, number of citations, h-index, affiliated organizations, name spellings and
co-authors.

2) IEEE Xplore

Description: IEEE Xplore is a digital library providing access to technical doc-
uments, scientific articles, conference materials and standards published by IEEE.
It is a key resource for specialists in the field of engineering and technology:.

Accessibility: Access is limited. Access is required to download the publication,
or you can buy the article itself.

Search: The search is performed by keyword, author’s name, title of the publi-
cation or book, volume, issue and page.

Author: Information about the author is available, including the number of
documents and citations, topics of publications, name and city of the organiza-
tion.

Publications: Publications are available for download if available.

Publication statistics: Available.

Author Profile: Available and includes information about publications, citations
and co-authors.

3) Google Scholar

Description: Google Scholar is a popular academic literature search service that
includes publications of various types and sources. It provides wide access to sci-
entific papers, including articles, books, abstracts and reports.

Accessibility: Access is open. Publications can be viewed and downloaded for
free.

Search: The search is performed by keyword, author’s name, title of the publi-
cation or book, volume, issue and page.

Author: If you are logged in from an organization, you can get full information
about the author. Otherwise, the information is limited.

Publications: Publications are available to view and download for free.

Publication statistics: Limited.

Author profile: Available and includes information on the number of documents
and citations, co-authors and topics of publications.

4)Web of Science

Description: Web of Science is a leading database providing access to exten-
sive information about scientific publications and citations. It includes scientific
journals, conference materials and other academic resources covering a variety of
disciplines.

Accessibility: Access is limited. A subscription is required to receive full infor-
mation and download publications.

Search: The search is performed by keywords, author’s name, publication title,
year of publication, affiliated organization and other parameters.

Author: Full information about the author is available, including the number
of publications, citations, h-index and affiliations.
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Publications: Publications are available for download if you have a subscrip-
tion.

Publication statistics: Available.

Author Profile: Available and includes detailed information about publications,
citations, affiliations and co-authors.

5)ScienceDirect

Description: ScienceDirect is a scientific database that provides access to a
huge number of scientific articles, books and other academic materials. It covers
various scientific disciplines, including physics, chemistry, biology, medicine and
social sciences.

Accessibility: Access is limited. A subscription is required to receive full infor-
mation and download publications.

Search: The search is performed by keywords, author’s name, publication title,
year of publication and other parameters.

Author: Information about the author is limited, but includes affiliation and
contact details.

Publications: Publications are available for download if you have a subscrip-
tion.

Publication statistics: Limited.

Author’s profile: Limited and includes basic information about affiliation and
contact details.
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Figure 3.1 — Scopus:Review of the author’s page

3.1.2 Data quality assessment

After identification of data sources, their quality, relevance and reliability are as-
sessed. The evaluation criteria include:

- Reviewability: Checking whether publications in databases are peer-reviewed
and whether they are evaluated by experts before publication.

- Update frequency: An estimate of the frequency of data updates in each
source, as it is important to have access to the most up-to-date information.

- Reputation: An analysis of the reputation of data sources based on the as-

17



10 13 984 pe3y/1bTaToB MOMCKa aBTOPOB  POCMOTP aBTOPOB B pesy/ibTaTax noucka > X

0 YKasaHHble Npodpuan MoryT 6bITb CBA3AHbI C 3TUM aBTOPOM, HO B 6a3e AaHHbIX SCOPUS HeA0CTaTOYHO UHOopMaLIMM X
[L1S1 YCTAHOBNEHUS OAHO3HAYHOrO COOTBETCTBUS. [TPOdMAN OTCOPTUPOBAHDI MO HaMBoee TOHHOMY COOTBETCTBIIO
aBTopy.

CrpaHa/
D ABTOp JlokymeHTbl  OTpac/ib 3HaHWIA OpraHusauus Fopon TeppuTopus
D Mendes, Mateus Mendes, M. 3 Medicine; Hospital Distrital de  Leiria Portugal
Leiria
MpocMoTpeTb NOCAeAHNI 3aroN0BOK v
O Mendes, Mateus F. 1 Engineering; Agricultural and Faculdade de Diamantina Brazil
Biological Sciences; Chemistry; ...  Ciéncias Biologicas e
da Saude
npOCMOTDSTb ﬂOCﬂe,D,HVH;I 3arosioBoK wv
D Mendes, Paulo M. Mendes, 185 Engineering; Computer Science;  Universidade do Braga Portugal
P. Mendes, Paulo Mendes, P. Physics and Astronomy; ... Minho
M.
Bbl6paTh BCe OTMeHa

Figure 3.2 — Scopus:Review of the author’s page-2

sessments of the research community and their generally recognized reliability.

3.1.3 Selection of sources

After evaluating the quality of the data, the most relevant and reliable sources are
selected for further use. Scopus, IEEE Xplore and Google Scholar will be used in
this study, as they meet high quality standards and provide up-to-date informa-
tion(see the table 3.1).

These sources have a high level of peer review and provide access to a wide
range of up-to-date scientific information, making them an ideal choice for form-
ing a database of potential scientific partners. gaps on sources for collaboration
below:

Scopus (see Figure 3.1 , 3.2 ) is a bibliographic database containing abstracts
and citations for academic journal articles. It provides extensive coverage of sci-
entific literature, including peer-reviewed journals, conference proceedings, and
patents. Scopus is widely recognized for its robust indexing and citation analysis
features, making it a valuable resource for researchers seeking to identify trends
and patterns in scientific collaboration. While Scopus allows users to view pro-
files of researchers and their publications, it does not specifically highlight the
collaboration networks between authors or indicate potential research partners,
particularly in relation to Kazakhstan’s authors. This limitation underscores the
need for our specialized system that identifies these networks and potential collab-
orators explicitly.

IEEE Xplore is a digital library providing access to publications in the fields
of engineering, computer science, and technology. It contains a vast collection of
peer-reviewed journals, conference proceedings, and technical standards published
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Table 3.1 — Data Source Analysis table

Parameter Scopus IEEE Xplore Google Scholar
Accessibility Limited access if | Limited access Open access, view
not logged in from and download for
a certain organi- free
zation
Search Author’s  name, | Books, confer- | Keyword, au-
ORCID, subject, | ences, courses, | thor’s name,
title, year, affil- | journals, authors, | publication title
iation, funding | standards, cita-
organization, tions
publisher
Author Infor- | Full information | Author informa- | Limited informa-
mation with organiza- | tion available tion, mostly uni-
tional login versity and email
Publications Requires  access | Available with ac- | Freely available
for download cess
Publication Available Available Not available
Statistics
Author Profile | Available Available Not available
Profile  Infor- | Number of docu- | Organization, Citations, h-
mation ments, number of | name  spellings, | index, co-authors
citations, h-index | ORCID, h-index,
publications, cita-
tions, co-authors
Publication In- | Limited without | Full information if | Full information
formation access accessed

by the Institute of Electrical and Electronics Engineers (IEEE) and other profes-
sional organizations. IEEE Xplore is renowned for its comprehensive coverage of
research in engineering and technology-related disciplines, making it an indispens-
able resource for scholars and practitioners alike. However, IEEE Xplore does not
offer functionality to analyze or visualize author collaboration networks, nor does
it identify potential partners based on existing co-authorships, particularly those
involving Kazakhstan’s researchers.

Google Scholar is a freely accessible web search engine that indexes the full text
or metadata of scholarly literature across various disciplines. It provides access to
a wide range of academic sources, including journal articles, theses, dissertations,
and conference papers. Google Scholar’s broad coverage and user-friendly inter-
face make it a popular choice for researchers seeking to discover scholarly content
and track citations. Despite its extensive database, Google Scholar lacks tools to
visualize collaboration networks and does not offer insights into potential research
partners based on authors’ connections, particularly those involving Kazakhstan.
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3.2 Data scraping methods

The second stage of the study includes the development of methods for parsing
data from selected sources. This stage consists of the following steps:

- Development of scripts for parsing:at the first step of this stage, scripts
are being developed to automatically extract data from various sources. The main
programming language for these tasks is Python, thanks to its extensive library of
web scraping tools. The data collection for this study uses a combination of web
analysis techniques and client APIs to extract relevant information from online
sources.

BeautifulSoup: Used for parsing HTML and XML documents, allows you to
extract data from web pages.

requests: A library for sending HTTP requests, which allows you to interact
with web pages and APIs.

Selenium: A tool for automating web browsers, allows you to interact with web
pages as if the user were doing it, which is especially useful for sites with dynamic
content.

selenium webdriver
selenium.webdriver.common.by
selenium.webdriver.common.keys
pandas pd
time
bs4 BeautifulSoup
selenium.webdriver.support.ui WebDriverWait
selenium.webdriver.support expected_conditions EC

# Initialize Selenium WebDriver

driver = webdriver.Chrome()

crape data from Scopu:

(query):

url =
driver.get(url)
WebDriverWait(driver, ).until(EC.presence_of_element_located((By.ID,
soup = BeautifulSoup(driver.page_source, )]
data = []
entry soup. find_all( , class_=

Figure 3.3 — Scraping data from Scopus

- Clearing the data
An example of Python code using Selenium and BeautifulSoup to parse data
from the Scopus site (see the Figure 3.3).The system will use APIs to access data
from Google Scholar and Scopus, storing it in a relational database for efficient
querying and analysis. The data collection process begins by identifying Kaza-
khstan’s authors from Google Scholar based on their email domains, which typi-
cally end with ".kz," indicating their affiliation with Kazakhs universities. Subse-
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BJ ne NaHHbIX

author_info = {}

author_infol[ = soup.find( , {

author_infol[ 1 = soup.find(
author_infol[ 1 = soup.find(
author_infol[ ] = soup.find(

)a b JSON o
open( , ) s
json.dump(author_info, f, ensure_ascii= , indent=4)

driver.quit()

Figure 3.4 — Scraping author info

quently, data are retrieved from Scopus, focusing on authors affiliated with Kaza-
khstan based on their country of origin. Additionally, data from IEEE Xplore
are collected to obtain ORCID identifiers and author information (see the Figure
3.4) for individuals not included in Scopus. This ensures comprehensive coverage
of Kazakhstan’s authors and their collaborations. After collecting information on
Kazakhstan’s authors, the data are organized to include details such as name, uni-
versity, country, Scopus ID, ORCID, and document titles. Subsequently, co-author
information is gathered based on document titles, encompassing co-author names,
links, countries, ORCID links, universities, and interest areas.

The data cleaning process includes several important steps:

Duplicate Removal: Detect and delete duplicate records. Raw data often con-
tains inconsistencies, errors, and missing values that need to be addressed before
analysis. Techniques such as removing duplicates, standardizing formats, and im-
puting missing values are applied to enhance data quality(see the Figure 3.5).

Error correction: Identification and correction of typographical and other errors
in the data.(See the Figure 3.6) The script provided seems to be reading data from
a JSON file containing information about authors and their publications, checking
if each author is from Kazakhstan, and then checking if any of their co-authors
are also from Kazakhstan.

Bringing data to a single format: Arranging data so that all records have the
same format and structure.See the Figure 3.6)Finally, it adds new fields to the
data indicating whether each author and each co-author is from Kazakhstan.

- Formatting the data: After cleaning the data, it is necessary to convert
it into a structured json format, convenient for further analysis and integration
into the web platform. Data formatting makes it easy to integrate them into
the developed web platform and provides convenience for subsequent analysis.
In end, we developed database includes 11,939 records with information on 520
international universities that collaborated with Kazakhstan’s authors.
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(data):
interest_ids = {}
item EYCE
item:
interests = item[
interest interests:
title = interestl[ 1. lower()
title interest_ids:
nerat ) U ue lent i for the
interest_ids[title] = len(interest_ids) +
sign the unique identifier ) the 'id_Interest

interest|[ ] = interest_ids[title]

nd load the data

open( y , encoding=

data = json.load(file)

Add unique identifiers to ir

new_data = add_interest_ids(data)

the pdated data t new JSON il
open ( , , encoding= ) file:
json.dump(new_data, file, ensure_ascii= , indent=4)

Figure 3.5 — Scraping data: checking duplicate

3.2.1 Data Analysis Techniques

In this section, we elaborate on the specific data analysis techniques employed
in our dissertation to derive insights from the processed dataset. The methodology
encompasses statistical analysis methods, network analysis, and machine learning
algorithms, tailored to uncover collaboration patterns, trends, and dependencies
within the dataset.(See Figure 3.7 dataset on csv format)  Statistical Analysis
Methods: statistical analysis forms the foundation for understanding the dataset’s
characteristics and relationships between variables. Descriptive statistics, such
as measures of central tendency and dispersion, are utilized to summarize the
dataset’s key features. Additionally, inferential statistics, including hypothesis
testing and regression analysis, are applied to examine relationships and make
predictions based on the data.

Network analysis serves as a powerful tool for studying collaboration networks
among researchers. By representing authors and their collaborations as nodes and
edges in a graph, network analysis enables the exploration of network structures
and properties. Key network metrics, such as centrality measures and cluster-
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data fron
open( , , encoding= json_file:
data = json.load(json_file)

Proc
author data:
i h uthor is 1zakhstan

author_country_kz = author|[

publication author(

Check i ny of the co- a ( Kazakhstan
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lew fields to the data
coauthor publication|
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JSON f1ile ith UTF-8 encoding
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print(
o

Figure 3.6 — Scraping data: checking if each author

ing coefficients, are calculated to identify influential authors and research clusters
within the network. D3.js is employed to create immersive data visualizations,
including interactive graphs and charts that enable users to explore collabora-
tion patterns and identify key research clusters. These visualizations enhance the
platform’s usability and provide valuable insights for researchers.

3.3 Web Platform development

The third stage of the research is aimed at developing the FPP (Find Potential
Partners) web platform. Development of a Laravel-based web system on a server,
Vue.js on the frontend, with database integration via JSON. Overview of the tech-
nologies used:

- Laravel: PHP is a framework for developing web applications. It provides a
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main_author_info co_author_info

‘nam university count scopus_id orcid document_title co_author_name _co_author_link _co_country co_orcid_link _ co_author_countrykZ]
DanieleTosi National Laboratory Astana , Astana, Kazakhstan 16647663600 Cansams ¢ ORCID https://www.scopus. , Astana, Kazakhstan Cessame ¢ ORCID true
Alisherov, S. https://www.scopus. , Astana, Kazakhstan https://orcid.org true
Vergibay, M. https://www.scopus. , Astana, Kazakhstan https:/forcid.org. true
Tosi,D. hitps://www.scopus. can not get Cansar ¢ ORCID
[Molardi, C https://www.scopus. , Astana, Kazakhstan https://orcid.org true
[free, G bt  Astana, Kazakhstan Camamh ¢ ORCID. true
Tilegen, M, https://www.scopus. , Astana, Kazakhstan Camsamuc ORCID true
Pham, T.7. https://www.scopus. , Astana, Kazakhstan https://orcid.org true
Bekmurzayeva, A httpsi//www.scopus. , Astana, Kazakhstan https:/forcid.org true
Tosi, D. https://www.scopus. can not get Canaare c ORCID
Fiber-optic Fabry-Perot imit A https://www.scopus. , Astana, Kazakhstan https:/foreid.org. true
Seitkamal, K. https://www.scopus. , Astana, Kazakhstan Comsare c ORCID true
Kudaibergenov, B.  https://www.scopus. , Astana, Kazakhstan Consamc ORCID true
Vangelista, L. https://www.scopus. , Pavia, Italy https://oreid.org false
Tosi, D. https://www.scopus. can not get Consars c ORCID
A https//www.scopus. , Astana, Kazakhstan https://orcid.org true
Kudaibergenov, B.  https://www.scopus. , Astana, Kazakhstan ConsamcORCID true
Seitkamal, K. https://www.scopus. , Astana, Kazakhstan Camsamb ¢ ORCID true
Vangelista, L https://www.scopus. , Pavia, Italy https:/forcid.org false
Tosi, . Consaro ¢ ORCID

M. https://www.scopus. , Astana, Kazakhstan https://c g
Molardi, C. https://www.scopus. , Astana, Kazakhstan https:/forcid.org tre
Blanc, W. htps://www.scopus. , Nice, France httpsi/forcid.org false
Tos, . hitps://www.scopus. can not get Consar ¢ ORCID
principl , real time and 3 https://www.scopus. , Astana, Kazakhstan Comsan.c ORCID. true
Kudaibergenov, 8. https://www.scopus. , Astana, Kazakhstan Comaam c ORCID. true

Dauletova, A https://www.scopus. , Astana, Kazakhstan CamsamcORCID. true
Tosi,D. hittps://www.scopus. can not get Cansar ¢ ORCID

Vangelista, L https://www.scopus. , Pavia, Italy https://orcid.org false

hitps://www.scopus. , Astana, Kazakhstan https:/forcid.org, true

Abdossova, A https://www.scopus. , Astana, Kazakhstan Camamc ORCID. true

[Moldabay, . https://www.scopus. , Astana, Kazakhstan CamsancORCID. true

Blanc, W. htps://www.scopus. , Nice, France https://orcid.org, false
Tosi, . hitps://www.scopus. can not get Cansamh ¢ ORCID

Spectral " https://www.scopus. , Astana, Kazakhstan ComsancORCID. true

Amantayeva, A https://www.scopus. , Astana, Kazakhstan Camam € ORCID true

Gonzalezvila, A https://www.scopus. , Mons, Belgium https://orcid.org false

Caucheteur, C. https://www.scopus. , Mons, Belgium Comsaruc ORCID false
Tosi, D. https://www.scopus. can not get Cansar ¢ ORCID

[ | s https://www.scopus. , Kragujevac, Serbia https://orcid.org false

Figure 3.7 — dataset on csv format

variety of tools for convenient and efficient work with the database, routing, au-
thentication, and other tasks.

- Vue.js: A progressive JavaScript framework for creating user interfaces. Vue.js
allows you to create interactive and dynamic web applications by managing the
view on the client side.

- JSON: A text-based data transfer format used for data exchange between the
server and the client. In this case, JSON is used to integrate with the database
and transfer data between the server and the client. A brief description of the
development process:

Requirements analysis: Develop a web system in order to find potential part-
ners for local researchers. The main functionality of Find Potential Partner:

e User registration/Authorization;

e Creating a list of authors’ publications;

e Ability to search by author’s full name, publication title;

e The opportunity to find a potential partner when choosing a country, univer-
sity and destination.

Design: Development of the system architecture, database design and user in-
terface. The interaction between the user and the system can be easily illustrated
with a use-case diagram, As can be seen in the Figure 3.8, users can search for a
research partner in a hierarchy by clicking on the buttons going to the following
selections such as first a country from the list of countries, then a university from
the list of universities, the next direction in which he wants to work and then select
an author from the list of authors and so the user finds his publication partner.

Backend (backend) development: Creating the backend of a web system using
Laravel, including the development of models, controllers and routing settings.

Development of the frontend (client side): Implementation of the client side of
the web system using Vue.js, including the creation of components and the imple-
mentation of the logic of interaction with the server via the API.

Database integration via JSON: Creating migrations for the database, writing
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Figure 3.8 — A scheme of use cases for user-oriented design

seeders for initial data filling and implementing data access logic via the JSON

APIL.

3.3.1 Testing and Evaluation

Before the web platform is deployed for public use, it undergoes comprehensive
testing and evaluation to guarantee its functionality, performance, and security.
Several types of testing are conducted to ensure that the platform meets the high-
est standards of quality and user satisfaction.

User Acceptance Testing (UAT) is performed to validate that the platform
meets the requirements and expectations of its intended users. This involves real
users interacting with the platform to assess its usability, functionality, and overall
user experience. Feedback obtained during UAT is invaluable for identifying any
usability issues or areas for improvement.

Usability testing evaluates how easily and intuitively users can navigate the
platform and accomplish their tasks. Test participants are asked to perform spe-
cific tasks while their interactions with the platform are observed and recorded.
Usability testing helps identify any usability challenges or user interface issues that
may hinder user engagement or satisfaction.

Performance testing assesses the responsiveness, scalability, and stability of the
platform under various conditions. This involves simulating high traffic volumes,
concurrent user interactions, and other stress factors to evaluate how the platform
performs under load. Performance testing helps identify potential bottlenecks, la-
tency issues, or system errors that may affect the user experience.

Finally, security testing is conducted to identify and mitigate any vulnerabili-
ties or weaknesses in the platform’s security architecture. This involves conducting
penetration tests, vulnerability assessments, and security audits to identify poten-
tial threats and ensure that appropriate measures are in place to protect user data
and system integrity.

By subjecting the web platform to rigorous testing and evaluation processes,
any issues or deficiencies can be identified and addressed proactively, ensuring a
smooth and reliable user experience upon deployment.
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Chapter 4

Results

This chapter presents the findings of the research conducted on collaboration
networks within Kazakhstan’s scientific community. The results are derived from
the analysis of data collected through academic databases and the evaluation of
the web platform designed to enhance these networks.

4.1 Data Analysis

The data analysis focused on identifying existing collaboration patterns, trends
in interdisciplinary research, and potential areas for increased cooperation among
Kazakhstan’s researchers. The key findings are summarized as follows:

- Collaboration Patterns: Analysis of publication data from Scopus, IEEE
Xplore, and Google Scholar revealed that collaboration among Kazakhstan’s re-
searchers is primarily concentrated within specific institutions and disciplines.
There is limited evidence of widespread interdisciplinary or inter-institutional col-
laboration.

- Interdisciplinary Research: The data indicated a growing interest in interdis-
ciplinary research, particularly in fields such as climate science, geography, and
technology. However, the extent of interdisciplinary collaboration remains modest
compared to international standards.

- International Cooperation: The analysis showed that Kazakhstan’s researchers
frequently collaborate with international partners, particularly from countries such
as Russia, China, and the United States. These collaborations are often driven by
large-scale research projects and international funding opportunities.

This chapter presents the findings of our study on collaboration networks within
Kazakhstan’s scientific community. The analysis includes statistical data on the
top 20 universitie in Kazakhstan by publication output, the top 10 well-known
topics in research publications, and the top 10 foreign universities collaborating
with Kazakhstan’s universities.
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Top 20 Universities in Kazakhstan with the Most Publications

count
university

2500 ALl Farabi Kazakh National University 2682

Nazarbayev University 2349

L.N. Gumilyov Eurasian National University 621

Buketov Karagandy University 362

2000 Nazarbayev University School of Medicine 234

z Al Farabi Kazakh National University, Center of... 167

2 D. Serikbayev East Kazakhstan Technical University 162

£ Khoja Akhmet Yassawi International Kazakh-Turki... 157

S 1500 International Information Technology University 151

s Abai Kazakh National Pedagogical University 132

3 KIMEP University 121

£ Asfendiyarov Kazakh National Medical University 118

2 1000 Kazakh-British Technical University 115

Institute of Information and Computational Tech... 110

SDU University 109

Satbayev University 100

s00 M. Auezov South Kazakhstan University 98

National Center for Biotechnology, Kazakhstan 95

Karaganda Medical University 94

o Kazakh National Women‘s Teacher Training Univer... 85

Figure 4.1 — Top 20 Universities of Kazakhstan by Publication

The following table lists the top 20 universities (see the figure 4.1) in Kaza-
khstan based on the number of publications indexed in the Scopus, IEEE Xplore,
and Google Scholar databases. These institutions represent the leading research
contributors in the country. The analysis of research publications revealed the

most popular research topics among Kazakhstan’s researchers.(See the figure 4.2).
The following are the top 10 well-known topics:

120 Top 10 Popular Topics of Scientific Publications

120 1
100 A

80 4 70 70

62 62 .
54
60
44
40

40 <
) l

0 -

Q S

Number of Publications

& & Ui &® € &® O o &
& % g & & > W O
& & &° & e > £
&& o & Q o
Topic

Figure 4.2 — Top 10 Well-Known Topics in Research Publications
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Top 10 Foreign Universities by Collaboration with Kazakhstani Universities (excluding Kazakhstan)

20.0

17.5 A

. North-West University: 20

. Kazan Federal University: 19

. Tomsk Polytechnic University: 19

. Krasnodar Research Centre for Animal Husbandry and Veterinary Medicine: 18
. Kyushu University: 14

Number of Collaborations
[~ - -

~ o N w

w o w o

w
o

1
2
3
4
5
6. Institute for Biological Problems of Cryolithozone SB RAS: 12

7. University of Hawai‘i at Manoa: 12

8. KU Leuven: 12

9. Helsingin Yliopisto: 11

10. National Research Nuclear University MEPhI: 11

Figure 4.3 — Top 10 Foreign Universities Collaborating with Kazakhstan’s Univer-
sities

Kazakhstan’s universities have established significant international collabora-
tions(see the figure 4.3). The following table lists the top 10 foreign universi-
ties that most frequently collaborate with Kazakhstan’s institutions based on co-
authored publications. These results highlight the key players in Kazakhstan’s
scientific research landscape and the strong international collaborations that exist.
They also underscore the diverse research interests that drive scientific inquiry in
Kazakhstan.

4.2 Web Platform Evaluation

The web platform developed as part of this research aims to facilitate collabora-
tion and enhance the visibility of research activities within Kazakhstan’s scientific
community. The platform’s key features include researcher profiles, collaboration
network visualization, and tools for identifying potential research partners.

Functional Web Platform: The "Find Potential Partners" (FPP) platform was
successfully developed and deployed. The platform is fully functional and user-
friendly, enabling researchers to find potential research partners based on various
criteria such as country, university, research field, and author.

Advanced Search Capabilities: The platform provides advanced search capabil-
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ities, allowing users to search for researchers and institutions by multiple parame-
ters including author name, areas, and publication.

Increased Networking Opportunities: The platform enhances networking oppor-
tunities for researchers by providing an easily accessible database of potential col-
laborators.

Interdisciplinary Collaboration:The platform encourages interdisciplinary col-
laboration by offering insights into various research fields and institutions.

Comprehensive Database of Researchers:

- Extensive Researcher Profiles:Detailed profiles for researchers have been cre-
ated, including their publications and areas of expertise.

- Accurate and Up-to-Date Information:The data provided by the platform is
accurate and up-to-date, sourced from reliable academic databases such as Scopus,
IEEE Xplore, and Google Scholar.

Statistical Insights and Visualization:

- Data-Driven Insights: The platform offers valuable statistical insights into the
academic landscape, including trends in research output, collaboration patterns.
These insights are crucial for policymakers and academic leaders in making in-
formed decisions.

- Visual Representation: The use of visualizations such as graphs, charts.

The platform’s visualization tools provide insightful representations of collabo-
ration networks. Key visualizations include:

Q main author

@ coauthors
O publication

In the process:
by
O countries,
@ interests,
@ universities

implementation for
each author

develop a design
for a website
version:

Figure 4.4 — Networking with authors

29



[ Search hierarchy }

( Advanced search W
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Figure 4.5 — Screen page part of the FPP main page with the ability to search
with hierarchy and advanced search
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Figure 4.6 — Screen page of FPP on page for choosing country
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Figure 4.7 — Screen page of FPP on page for choosing university
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Argentina (X Consejo Nacional de Investigaciones Cientificas y Técnicas [X]
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Petrophysics Mathematical Physics { Stefan problems ‘ Heat Transfer ‘

Mathematical Modelling PDE.

Figure 4.8 — Screen page of FPP on page for choosing area

(a search) (£

Students

| Argentina (] || Consejo Nacional de Investigaciones Cientificas y Técnicas () || Mathematical Physics (]

Bollati, J. Briozzo, AC.

Figure 4.9 — Screen page of FPP on page for choosing partner

Author Networking in Figure 4.4 illustrates the network of authors within Kaza-
khstan, showing clusters of researchers who frequently collaborate. This visualiza-
tion helps identify key researchers and potential gaps in collaboration.

As a result of the development of the system, the web application performs the
search for a potential partner using the hierarchy of the subsequent user interface
(see Figure 4.5)

Examples of search results are shown in Fig. 4.6. How it starts with the country
selection.

Fig. 4.7 shows several university options.

In Fig. 4.8, the direction at the university is displayed in order and authors
to choose from In Fig. 4.9, Fig. 4.10 output according to the user’s choice of
the author with whom user b wanted to work. It is important to note that this
author has already worked with Kazakhstan’s authors and below in Fig. 4.10 it
is indicated with whom exactly and other co-authors are also presented. This
Fig. 4.5 shows the main page where you can click the register and authorization
button to go to the registration and authorization pages.

And if you click on the hierarchy search, then the result comes out as in the Fig.
4.6 there is a list of countries from these list you need to select one country, then go
to the page as in the Fig. 4.7 list of universities and below the universities is a list
of Kazakhstan’s universities with which they collaborated, for example, Consejo
Nacional de Investigaciones Cientificas y Técnicas cooperates with Nazarbayev
University, Kazakh-British Technical University.

After selecting one of the universities, the list of author areas/interests goes to
the page as a Fig.4.8, and after selecting the area, it goes to the list of authors
page in the selected direction as Fig. 4.9 and then it will be possible to select one
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University: Consejo Nacional de Investigaciones Cientificas y Técnicas
Scopus_id: 6506210149

Orcid: Csasatb c ORCID

Country: , Buenos Aires, Argentina
Scopus Link&’
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Mathematical Physics
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Heat Transfer
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User:Kharin, S.N. | University: Kazakh-British Technical University
User:Nauryz, T.A. | University: Kazakh-British Technical University
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User:Nauryz, T. | University: Kazakh-British Technical University

@.',. User:Briozzo, A.C. | University: Consejo Nacional de Investigaciones Cientificas y Técnicas

Figure 4.10 — Screen page of FPP on page for chosen partner

author with whom the user would like to cooperate. Fig. 4.10 User can also get
acquainted with author’s works and author’s data. And so, using our system, you
can find authors and their connections.

4.3 Summary of Findings

The research highlights several key insights into the collaboration dynamics
within Kazakhstan’s scientific community: 1. Limited Interdisciplinary Col-
laboration: There is a need to foster more interdisciplinary research to address
complex scientific challenges.

2. Strong International Partnerships: Kazakhstan’s researchers benefit from
significant international collaborations, which should be further encouraged and
supported.

3. Platform Effectiveness: The web platform developed in this study effectively
addresses the need for a centralized hub to facilitate collaboration and visualize
research networks. The positive feedback from users underscores its potential to
enhance scientific cooperation in Kazakhstan.

These findings underscore the importance of continued efforts to support and ex-
pand collaboration networks within Kazakhstan’s scientific community, leveraging
both existing strengths and addressing current limitations.
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Chapter 5

Discussion

This chapter discusses the implications of the findings presented in the pre-
vious chapter, highlights the contributions of this research to the understanding
of collaboration networks within Kazakhstan’s scientific community, and suggests
potential directions for future research and policy development.

5.1 Interpretation of Findings

The findings of this study provide a comprehensive overview of the current
state of collaboration within Kazakhstan’s scientific community, highlighting both
strengths and areas for improvement.

1. Limited Interdisciplinary Collaboration: - The data indicates a clear need to
foster more interdisciplinary collaboration among researchers in Kazakhstan. This
is crucial for addressing complex scientific and societal challenges that require di-
verse expertise. The lack of widespread interdisciplinary collaboration suggests
potential barriers such as institutional silos, lack of funding for interdisciplinary
projects, and limited platforms for cross-disciplinary engagement.

2. Strong International Partnerships: - Kazakhstani researchers have estab-
lished robust international collaborations, particularly with institutions in Russia,
China, and the United States. These partnerships are likely driven by international
funding opportunities and large-scale research projects. The strong international
ties are beneficial for the exchange of knowledge, resources, and best practices.
However, there is also a need to balance international collaboration with the de-
velopment of local research networks to ensure sustainable scientific growth within
the country.

3. Effectiveness of the Web Platform: - The web platform developed in this
study has proven to be an effective tool for enhancing visibility and fostering collab-
oration among Kazakhstani researchers. User feedback indicated high satisfaction
with the platform’s functionality and usability, particularly the visualization of
collaboration networks. This tool can significantly contribute to breaking down
barriers to collaboration by providing a centralized hub for researchers to connect
and share resources.
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5.2 Implications for Policy and Practice

The findings of this study have several important implications for research pol-
icy and practice within Kazakhstan:

1. Promoting Interdisciplinary Research: - Policymakers and funding agencies
should prioritize and incentivize interdisciplinary research projects. This could
involve creating dedicated funding streams, establishing interdisciplinary research
centers, and organizing events that bring together researchers from different fields.

2. Strengthening Local Collaboration Networks: - While international collab-
orations are valuable, there is also a need to strengthen local research networks.
Initiatives such as national research grants, collaborative workshops, and network-
ing events can help build stronger connections within Kazakhstan’s scientific com-
munity.

3. Leveraging Digital Tools: - The success of the web platform underscores the
potential of digital tools to facilitate collaboration. Expanding the platform’s ca-
pabilities, such as integrating more advanced data analytics and machine learning
algorithms to predict potential collaborations, can further enhance its utility. En-
suring continuous user feedback and iterative improvements will keep the platform
responsive to the needs of the scientific community.

5.3 Limitations of the Study

While this study provides valuable insights, it is important to acknowledge its
limitations:

1. Data Limitations: - The analysis was based on data from Scopus, IEEE
Xplore, and Google Scholar, which may not capture all relevant publications and
collaborations. Some important collaborations might be underrepresented, partic-
ularly those not documented in these databases.

2. Platform Evaluation Scope: - The evaluation of the web platform was con-
ducted with a limited user base. A larger and more diverse group of users would
provide more comprehensive feedback and uncover additional areas for improve-
ment.

3. Temporal Constraints: - The study provides a snapshot of the current state
of collaboration. Longitudinal studies would be beneficial to understand how col-
laboration networks evolve over time and in response to specific interventions or
policy changes.

5.4 Future Research Directions

The study highlights several areas for future research:
1. Longitudinal Studies: - Conducting longitudinal studies to track changes in

34



collaboration networks over time and assess the long-term impact of policy inter-
ventions.

2. Expanded Data Sources: - Including additional data sources such as local
academic databases, government reports, and social media analysis to provide a
more comprehensive view of collaboration patterns.

3. Interdisciplinary Barriers: - Investigating the specific barriers to interdisci-
plinary collaboration and developing targeted strategies to overcome them.

4. Platform Enhancement: - Further developing the web platform to include
features such as automated recommendation systems for potential collaborators,
integration with social media for real-time collaboration updates, and advanced
analytics for deeper insights into collaboration dynamics.

5.5 Outcome

In conclusion, this study provides a detailed analysis of collaboration networks
within Kazakhstan’s scientific community and demonstrates the potential of digital
tools to enhance these networks. By addressing the identified gaps and leveraging
the strengths of existing collaborations, policymakers and researchers can work to-
gether to foster a more connected, innovative, and productive scientific community
in Kazakhstan.
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Chapter 6

Conclusions and future works

6.1 Conclusions

This study has examined the state of collaboration networks within Kazakhstan’s
scientific community, highlighting both the existing strengths and areas that re-
quire further development. By employing a combination of qualitative and quan-
titative research methods, we have provided a comprehensive overview of the col-
laboration dynamics and proposed practical solutions to enhance these networks.

6.1.1 Key Findings

1. Current State of Collaboration: - The analysis revealed that while Kaza-
khstan’s researchers engage in robust international collaborations, particularly
with institutions in Russia, China, and the United States, there is a significant
need for strengthening local and interdisciplinary collaborations. The existing
collaborations are often driven by international funding and large-scale projects,
underscoring the importance of maintaining these relationships while also fostering
internal networks.

2. Role of Digital Tools: - The development and implementation of a special-
ized web platform have demonstrated the potential of digital tools in enhancing
research collaboration. The platform has been well-received by the users, par-
ticularly for its functionality in visualizing collaboration networks and identifying
potential research partners. This tool can play a crucial role in overcoming some of
the barriers to collaboration by providing a centralized and user-friendly interface
for researchers.

6.1.2 Implications for Policy and Practice

The findings suggest several actionable recommendations for policymakers, fund-
ing agencies, and research institutions:

1. Enhancing Interdisciplinary Research: - There is a need to promote inter-
disciplinary research through dedicated funding, establishment of interdisciplinary
research centers, and organization of cross-disciplinary events. This will help in
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addressing complex scientific and societal challenges that require diverse expertise.

2. Strengthening Local Networks: - While international collaborations are es-
sential, there is an equally important need to build stronger local networks. Na-
tional grants, collaborative workshops, and networking events can facilitate this
by bringing together researchers within Kazakhstan.

3. Utilizing Digital Platforms: - Expanding the functionalities of the web plat-
form to include more advanced data analytics, recommendation systems, and real-
time updates can further enhance its utility. Continuous user feedback and itera-
tive improvements will ensure that the platform remains relevant and effective in
meeting the needs of the scientific community.

6.1.3 Limitations of the Study

Acknowledging the limitations of this study is crucial for contextualizing the
findings and guiding future research:

1. Data Limitations: - The reliance on data from Scopus, IEEE Xplore, and
Google Scholar means that some relevant publications and collaborations may not
be captured. Including additional data sources could provide a more comprehen-
sive view.

2. Scope of Platform Evaluation: - The evaluation of the web platform was
conducted with a limited user base. A larger and more diverse group of users
would provide more comprehensive feedback and identify additional areas for im-
provement.

3. Temporal Constraints: - This study provides a snapshot of the current state
of collaboration. Longitudinal studies would be beneficial to understand the evo-
lution of collaboration networks over time and in response to specific interventions
or policy changes.

6.1.4 Future Research Directions

Based on the findings and limitations of this study, several areas for future
research are identified:

1. Longitudinal Analysis: - Conducting longitudinal studies to track changes
in collaboration networks over time and assess the long-term impact of policy
interventions.

2. Broadening Data Sources: - Including additional data sources such as local
academic databases, government reports, and social media analysis to provide a
more comprehensive view of collaboration patterns.

3. Investigating Interdisciplinary Barriers: - Researching the specific barriers
to interdisciplinary collaboration and developing targeted strategies to overcome
them.

4. Enhancing Digital Tools: - Further developing the web platform to include
features such as automated recommendation systems for potential collaborators,
integration with social media for real-time updates, and advanced analytics for
deeper insights into collaboration dynamics.
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6.1.5 Final Thoughts

In conclusion, this study provides valuable insights into the collaboration net-
works within Kazakhstan’s scientific community and demonstrates the potential
of digital tools to enhance these networks. By addressing the identified gaps and
leveraging the strengths of existing collaborations, stakeholders can work together
to foster a more connected, innovative, and productive scientific community in
Kazakhstan. This, in turn, will contribute significantly to the country’s scientific
advancement and socioeconomic development.

6.2 Future Works

The findings of this study lay a solid foundation for understanding the current
state of collaboration networks within Kazakhstan’s scientific community. How-
ever, there are several avenues for future research and development that can further
enhance the impact and scope of this work. This chapter outlines potential direc-
tions for future research, system improvements, and broader applications.

6.2.1 Expanding Data Sources and Coverage

While this study primarily utilized data from Scopus, IEEE Xplore, and Google
Scholar, future research should consider integrating additional academic databases
and repositories. This will ensure a more comprehensive analysis of scientific col-
laboration and potentially uncover additional insights. Potential sources include:

- Web of Science: For more extensive citation and collaboration analysis.

- ResearchGate: For insights into less formal collaborations and ongoing re-
search discussions.

- Institutional Repositories: For access to a broader range of local publications
and grey literature.

6.2.2 Enhanced Collaboration Network Analysis

Future work should focus on refining and expanding the capabilities of the col-
laboration network analysis. This can include:

- Dynamic Network Visualization: Implementing interactive and dynamic visu-
alization tools that allow users to explore collaboration networks over time.

- Network Metrics: Incorporating advanced network metrics such as centrality,
betweenness, and community detection to identify key influencers and sub-groups
within the network.

- Temporal Analysis: Analyzing how collaboration patterns evolve over time to
identify trends and shifts in research focus.
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6.2.3 Integration of Qualitative Data

In addition to quantitative analysis, integrating qualitative data could provide
deeper insights into the motivations and barriers to collaboration. This could
involve:

- Surveys and Interviews: Conducting surveys and interviews with researchers
to gather qualitative data on their experiences and perspectives on collaboration.

- Case Studies: Developing detailed case studies of successful and unsuccessful
collaborations to identify best practices and common challenges.

6.2.4 Platform Enhancements

To increase the utility and user engagement of the developed web platform, the
following enhancements could be considered:

- Recommendation System: Implementing a recommendation system that sug-
gests potential collaborators based on past publication history and research inter-
ests.

- User Profiles and Networking: Allowing researchers to create detailed profiles,
share updates, and directly network with potential collaborators through the plat-
form.

- Resource Sharing: Facilitating the sharing of resources such as datasets, soft-
ware tools, and research methodologies.
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