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THE CRITICAL ROLE OF SOFT SKILLS IN KAZAKHSTAN'S JOB MARKET FOR
IT GRADUATES: JOB MARKET ANALYSIS

Annotation

This study examines the alignment between academic offerings and market demands in Kazakhstan's Information
Technology (IT) sector. The main objective is to identify existing gaps and to propose possible solutions to the issues in
this field. The authors listed IT-related academic programs from universities throughout Kazakhstan and job vacancies
from 3 leading job portals: enbek.kz, hh.kz, and careerjet.kz, from September 2023 to January 2024. The predominant
soft skills in this filed were determined by (1) job categorization using K-Nearest Neighbors (KNN), and (2) the
application of Natural Language Processing (NLP) on job descriptions to find key skills required to these jobs. The present
findings define the most significant soft skills corresponding to different IT clusters from analyzing the 450 job vacancies.
Now, these findings might have huge implications for everyone involved in IT for education and job market for
Kazakhstan. Additionally, the results of this study imply for enhancing existing curriculum for IT programs in
Kazakhstan, and demonstrates the importance of a soft skills training for complementary IT studies. Thus, the findings
of the study can shed a light on the discussion about IT education in Kazakhstan by determining the areas where the
higher education system should tune up relevant skills to increase the employability of the graduates. Suggestions for
future research are made to fill those gaps, and recommendations for universities, and industry partners.

Key words: 1T Education, Job Market Analysis, Kazakhstan, Soft Skills, Natural Language Processing (NLP), K-
Nearest Neighbors (KNN), Job Clusters.

Introduction. Kazakhstan has undergone massive changes in the last decade and its
Information Technology (IT) sector is one of the attractive areas of this transformation in the country,
driven by government strategies, investments from international capital, and strong start-up
environment [1], [2], [3]. Consequently, the IT sector has emerged as a key foundation of the national
economy and plays a significant role in economic diversification initiatives away from oil and gas.
At a roundtable with business leaders of Kazakhstan and Germany last autumn, the President spoke
about the importance of this growth and added that "Kazakhstan plans to export IT products and
services in the amount of $ 1 billion by 2025 and train 100,000 internationally competitive
Kazakhstanis in the IT sector."” [4].

Although different reports show that Kazakhstan IT industry is going up, there is still a gap
between the universities and employers in physical entities. Such a mismatch, which is a widespread
problem in rapidly developing areas, is especially pronounced in Kazakhstan. The reason is that the
rapid development of the IT community often exceeds the pace at which educational programs are
updated. This disassociation covers not only the learning of these important technical skills but also,
more and more importantly, the development of soft skills required to excel in IT careers. The lagging
pace of universities behind the changing trends in the IT sector leaves the graduates in a situation
where their education is distant from the expectations of the employers, as identified in scientific
literature discussing these issues.

According to [5], [6], [7] research, the difference in expectations regarding the requirements
for job seekers and the skills taught in educational organizations is one of the main problems in
today’s IT industry. These studies stress the importance this problem and suggest possible solutions
to solve it, which may serve as a guide for Kazakhstan's multi-faceted IT educational industry. In [8],
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[9], and [10], the authors present methodologies and tools designed to directly inform educational
content through job market analysis, thereby enhancing graduate employability. Authors in [11], [12]
and [13] gave an advice for addressing this issue discussing that the curriculum should be created
using the data-driven method. They suggest that the list of skills and qualifications that are considered
as learning expectations should be identified by statistically analyzing the data.

This study aims to explore the correlation between the IT programs offered by higher
educational institutions and the labor market's requirements in Kazakhstan, particularly focusing on
soft skills. The main idea is to find mismatches in these two directions and find areas for
improvement. Addressing this issue is important in order to enhance the quality of graduates and the
competitiveness of Kazakhstan's IT sector. Moreover, by focusing on soft skills, the study brings
attention to a crucial aspect of IT education that is essential for the development of future
professionals.

Materials and methods. In this study, we explored the correlation between Kazakhstan's IT
academic programs and market demands by employing a dual approach: (1) cataloging university IT
specialties and (2) analyzing job offers. Firstly, we assessed IT-related academic programs across
Kazakhstani universities to build a database reflecting the educational landscape. Secondly, we
analyzed 450 job vacancies from key local portals such as enbek.kz, hh.kz, and careerjet.kz, in a
period from September 2023 to January 2024. The job vacancies were analyzed to document essential
criteria such as required skills and qualifications.

This research employs K-means clustering to analyze and group IT academic specialties in
Kazakhstan into distinct clusters. The methodology includes data preprocessing, feature extraction
through TF-IDF vectorization, determining the optimal number of clusters, and analyzing the
clustering results.

The process of clustering started with Data Collection and Preprocessing:

e Data Collection: The dataset includes 98 academic specialties in IT, gathered from various
universities in Kazakhstan.

o Data Cleaning: Specialty names were standardized to remove redundancy

After that, given that our dataset consists of 98 unique IT specialties, we use TF-IDF (Term
Frequency-Inverse Document Frequency) vectorization to transform these textual names into
numerical representations. TF-IDF is particularly suitable for text data, as it emphasizes terms unique
to individual specialties while down-weighting common words that appear across multiple
specialties.

TF-1DF Formula for our data is given below, refer to Equation (1):

TF — IDF(t,d) = TF(t,d) x IDF(t). (1)

where:
e TF is the frequency of term t within a specific specialty name d. Since specialty names are
typically short, TF for our data will primarily distinguish terms unique to each name.
e IDFis calculated as in equation (2):

N
IDF(t) = log(l Y|{deD:te d}l) @)

where:
e N is the total number of specialty names
e |{d € D:t € d}| is the count of specialty names containing term t

To determine the optimal number of clusters k, we used the EIbow Method. The method involves
running K-means clustering for various values of k, plotting the Sum of Squared Distances (SSE) for
each k, and identifying the “elbow”.
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After determining number of clusters, the K-Nearest Neighbors (KNN) algorithm was employed
to categorize job vacancies into clusters. This process helped in revealing prevalent job types in the
IT sector. Then we applied Euclidean distance to measure the closeness of each job vacancy vector
to the cluster centroids. After that, we applied Natural Language Processing (NLP) to job
descriptions, extracting the top listed soft skills like communication and teamwork. The primary
sources of data for our study were the official websites of Kazakhstani universities [14], where
detailed information on IT-related academic programs was obtained. Additionally, job listings were
sourced from the aforementioned job portals, which are widely recognized as leading employment
platforms in Kazakhstan. The choice of these sources was guided by the aim to ensure the
representativeness and relevance of the data collected.

Results and discussions. Our comprehensive analysis aimed to bridge the gap between academic
offerings and market needs in Kazakhstan's IT sector. We meticulously cataloged IT-related
academic tracks from universities nationwide, revealing a spectrum of 98 unique specialties. Firstly,
we applied the K-means clustering algorithm to categorize the collected IT specialties. The process
involved pre-processing the data which included normalization and feature extraction. The optimal
number of clusters (k) was determined by utilizing the EIbow Method. The sum of squared distances
was used in making a decision on identifying the 'elbow point'. The results of this method are showed
that the effective number of k is 5; refer to Figure 1, indicating that the specialties can be categorized
to 5 clusters with minimum error. These clusters represent the underlying patterns and similarities
among the various IT specialties offered across the nation's universities.
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Figure 1. Results of Elbow Method
Source: Authored by the researcher

The table 1 allows for a clear and organized presentation of each IT specialty and its
corresponding job cluster. It's structured to provide an overview that aligns educational programs
with market demands based on the predefined clusters.

Table 1. Classification of IT Academic Specialties into Clusters Based on K-Means Analysis

IT Specialties Cluster

Computer Science, Software Engineering, Applied Computer Science in Design, Programming
and Development of Software Packages, Artificial Intelligence Technologies, Computer | Software

Science and Software Engineering, Intelligent Robotics, Computer Science (Network and WEB | Development  and
Technologies), Computing and Software/Smart Computing, Data Science and Machine | Computer Science
Learning
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IT Management, IT Design and Management, Business Analytics and Big Data, Business
Analytics and IT Project Management, Business Informatics, IT Entrepreneurship and Digital
Economy, Digital Economy, IT in Business, Product Management, Information Technology in
Business, IT Management, Digital Agricultural Systems and Complexes, Administration,
Management and Protection of Computer Systems and Networks in Enterprises, Financial
Mathematics

IT Management and
Business

Information Systems and Technologies, Industrial Information Systems (English), Information
and Software Systems, Information Systems, Information Systems in the Oil and Gas Industry,
Information Technology, Corporate Information Systems, Applied Informatics, Design of
Digital Analytical Educational Systems, Information Systems Architecture, Information
Systems in Business, Industry and Education, Information Systems in Management,
Information Engineering in Economics, Information Systems in Business, Network and System
Administration

Information
Systems
Technology

and

Computer Technology and Software (Security of Computer Systems and Networks), Computer
Systems and Software, System and Network Administration, Information Technology and Data
Protection, Mathematical Methods for Information Security, Cyber-Physical Systems,
Cryptology, Information and Communication Technologies and Security, Administration,
Management and Protection of Computer Systems and Networks

IT Security and

Networking

Agroinformatics, Mathematical Economics and Data Analysis, Digital Engineering, IT
Analytics, IT Medicine, Big Data Analysis, Data Science, Digital Management and Design,
Automation and Robotics, Big Data Analytics, SMART Systems Design, Industrial
Automation, Data Engineering, Smart Technologies, Software Architect, Media Technology,
Telematics, IT in Healthcare, Modeling and Design of Virtual Reality, Artificial Intelligence,
Information Processing and Data Visualization, Biocomputing, Immersive Technologies,
Mathematical and Computational Sciences, Data Science, IT Audit, Economic-Mathematical
and Computer Modeling, Engineering Mathematics, Computer Science and Information and
Communication Technologies

Emerging
Technologies and Al

Source: Authored by the researcher

As mentioned in previous section we categorized 450 job vacancies sourced from three
prominent Kazakhstani job portals. The vacancies were classified into five primary clusters based on

their descriptions and required qualifications:
e Software Development and Computer Science: 47.95%
IT Management and Business: 8.22%
Information Systems and Technology: 17.81%
IT Security and Networking: 10.96%
Emerging Technologies and Al: 15.07%

This categorization provided a clear view of the job market's composition and allowed us to

directly compare it with the academic programs available.

Then the Natural Language Processing (NLP) was employed to analyze the job descriptions
concerning the soft skills requirement in the text of the job vacancies. This approach allowed us to
extract and categorize the prevalent soft skills mentioned across different job clusters.

The findings were visualized using barcharts, which demonstrated the frequency and importance

of various soft skills within each job cluster, refer to Figure 2:
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Figure 2. Soft Skills Importance by Job Cluster - Composite Analysis
Source: Authored by the researcher

The following paragraph shows the list of soft skills predominant in each job cluster according
to the results of job description analysis.

In Software Development and Computer Science cluster soft skills like Problem-solving,
Teamwork, Adaptability, Continuous Learning, and Communication topped the list. The requirement
of these skills can be because of the dynamic nature of the projects in this specific cluster that will
require specialists to quickly adapt to the changes and be active learner. Moreover, the project based
work mainly requires to work in a team that justifies need of skills like teamwork and communication.

Whereas, for IT Management and Business sector it seems that skills like Leadership, Strategic
Thinking, Negotiation, Time Management, and Decision-Making are more important than other soft
skills. This can be because these skills are crucial for managing teams, projects, and strategic
initiatives within IT businesses.

In the Information Systems and Technology cluster soft skills like Analytical Thinking, Problem-
solving, Adaptability, Technical Communication, and Collaboration seems to be valued. This shows
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that the professionals in this cluster are expected to interpret complex data and work across different
departments.

The IT Security and Networking cluster seems to be similar to the previous cluster in terms of
skills’ requirement. The analysis showed that skills like Analytical Skills, Attention to Detail,
Problem-solving, Communication, and Ethical Integrity are emphasized in vacancies of this cluster.

Whereas, employers of Emerging Technologies and Al sector likely to prioritize skills like
Curiosity, Innovation, Critical Thinking, Communication, and Adaptability. These skills seem to
reflect the innovative and exploratory nature of working with new technologies.

The barcharts in Figure 2 not only illustrates the distribution of soft skills across clusters but also
highlights the universal importance of Problem-solving and Teamwork by showing their value across
all IT domains.

This analysis demonstrated that soft skills such as problem-solving, teamwork, adaptability, and
communication are highly valued across all IT job clusters. However, it seems that there is a lack of
focused training and development in these areas within university curricula. This fact brings a thought
that today’s educational system is still lack of systemized way of teaching the soft skills and still
focusing on technical qualifications. This study showed that considering the evolving nature of the
IT industry, characterized by teamwork, dynamic problem-solving, and continuous learning, the
higher education system should use an approach which will balance technical knowledge with soft
skills development.

The findings from our research have profound implications for curriculum development and
pedagogical approaches within Kazakhstan's IT education system. There is a clear need for
universities to realign their programs to better match the job market's needs, particularly by
incorporating soft skills development courses created considering the special requirements of the
specific cluster of the IT sector.

Conclusion. Our research has provided valuable discussion on how to make closer the
Kazakhstan's IT education and the industry. The results of the study demonstrated the there is still a
significant gap between educational programs offered by academic institutions and the soft skills
required by employers. The list of top soft skills for each cluster identified in this study can be helpful
for Kazakhstan's IT education system and industry institutions. For universities, it would be needed
to update and diversify their IT curricula to include more market-relevant specialties and to
incorporate soft skills development into their educational programs considering the needs of specific
specialties. This could involve partnerships with industry stakeholders to ensure that the skills taught
are aligned with real-world requirements. Further investigation is needed to explore effective
methods for integrating soft skills into IT education and to identify best practices for determining the
industry needs. Additionally, studies tracking the further career path of graduates are needed in order
to assess the long-term effect of curriculum changes and industry-academia collaborations. This
shows that to make a strong correlation between educational programs and required skills for job
market there should be a collaborative effort among universities and industry institutions. By
considering the importance of connection between educational systems and industry, and thus by
adapting the curricular to the needs of the industry Kazakhstan can enhance the employability of the
IT graduates.
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Science and Higher Education of the Republic of Kazakhstan (grant AP14871966).
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*Bexbonar M.C.!, bepkumbaes K.M.2, CarpimbaeBa A.E.>
1.2 Koowca Axmem Hccayu amvindazel Xanvikapanvlk Ka3aK-mypix ynueepcumemi,
Kazaxcman, Typkicman
346aii amvinoazel Kasax ynmmuix nedazozuxanvi yuueepcumemi, Kazaxcman, Aimamol

AT TYJIEKTEPI YIITH KABAKCTAH/IBIK EHBEK HAPBIFBIHIAFBI HKEM/II
TAFIBLIAPIBIH POJIT: EHBEK HAPBIFBIH TAJIJIAY

Anoamna

by 3eprrey Kasakcranmarel akmapartsik Texnosorusuiap (AT) camackiHmarsl OKy OarmapiiaMaiapbl MEH HapbhIK
CYpaHBICTAPBIHBIH ~apachlHAAFbl OailIaHBICTHI AHBIKTAWIBl JKOHE HAKTHI Iapajap YChIHAABL. KaszakcTaHmarsl
yHuBepcuterTepaeH AT camacsiHa OalIaHBICTEI OKY OaFaapiiaMaliapblH TOJBIK KaTalorTay KY3ere achIPBUIIBI KOHE
2023 xbpuLAbIH KbIpKy#erinen 2024 sxpUIIbIH KaHTapbIHa Jeiinri apanbikra enbek.kz, hh.kz xoHe careerjet.kz cusikTb
Oerii XKYMBIC OPTAJIAAPbIHAH KYMBIC OPBIHIAPHI TYpajbl AEPEKTep KMHAKTAIBL. JKYMBIC OPBIHAAPBIH TONTACTHIPY
ymin K-Nearest Neighbors (KNN) men Ttaburu tinmi enaey (NLP) omicrepiH KoJiaHa OTBIPBIN, KYMBIC
cUIaTTaManapblH/ia KU Ke3JIeCeTiH MKEeMl AarIbplIap aXbIpaTeUinbl. bysl Tangay apkpuiel OKy OarmapiaMapbl MEH
HapBIKTHIK TaJlalTap apachlHIaFbl COMKECTIK alKpIHaan sl by notmkenep Kazakcranusiy AT Oiim Oepy kyiieci MmeH
eHOCK HapBIFHI YIIIH MaHBI3]IBI, OJIap UKEMJIi JaFabuIapapl KaMTHTHIH KemeHni AT Oinim Oepy caachlHa KOIIyre sKoHe
OKy OarmapiamMachlH jKaHapTyra makeipagsl. by zeprrey Kazakcrammarber AT OinmiM Oepy camachIHBIH MocenelepiH
TaJKBUIAI, JKaKcapTyFa YyJIeC KOCAIbl; YHHBEPCHTETTEPre, cascaTKepiiepre >KOHE OHEPKICIN OKiIIepiHe HapBIKTBHIK
TaNanTapra cail KeJieTiH OKy Oarmapiamanapbid da3ipieyre 0acrama 0oJia/ibl.
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Tyuinoi cesoep: AT Ginim, eHOek HapbIFbIH Tanaay, Kazakcran, nkemui garasutap, NLP, KNN, sxyMbIc Kitactepiepi.

Bek6onat M.C.}, Bepkumbaes K.M.2, Carnmbaepa A.E.3
L 2Mesicoynapoonsiii kazaxcko-mypeykuii yHugepcumem umeru «Xooxca Axmem HAcasuy,
Kazaxcman, Typrkecman
3Kazaxcruil HayUuoHAaIbHbII nedazocuieckull yHusepcumem umenu Abas, Kaszaxcman, Anmamet

POJIb 'NMBKUX HABBIKOB HA PBIHKE TPY/JIA KAZAXCTAHA J1JISA UT-
BBIIITYCKHHUKOB: AHAJIN3 PBIHKA TPYJA

AnHOmayus

JlaHHOe WuccienoBaHUE ONpe/eNsieT B3aUMOCBS3b MEXIy YYeOHBIMH IpOTrpaMMaMH 110 HH(OPMAIMOHHBIM
texHonorusiM (UT) u moTpeOHOCTIMY phiHKa B KazaxcTaHe u mpeanaraeT KOHKPETHbIE MepBl. ABTOPHI IPOBEIH MOIHYIO
KaTajoru3amnuio nporpamm odydenuns B cpepe UT B yHmBepcurerax Kazaxcrana m coOpann maHHBIE O BaKaHCHSX C
M3BECTHBIX MTOPTAJIOB BakaHCHH, Takux Kak enbek.kz, hh.kz u Careerjet.kz, 3a mepuon ¢ centsi6ps 2023 rona o stHBapb
2024 rToma. Jlns BBIWICHEHMS MITKHX HAaBBIKOB, HamOoOJiee YacTO BCTPEYAIOIIUXCS B OMHCAHUSAX IOIDKHOCTEH, OT
TPYIIIOBBIX JOIDKHOCTEH, Mcmonb3oBanuch MeTonbl K-Nearest Neighbours (KNN) n 06paboTka eCTeCTBEHHOTO SI3BIKa
(NLP). Ha ocHoBe 3TOrO aHamnm3a OIPENENSUIOCH COOTBETCTBHE MPOrpaMM OOydeHHUS TpeOOBaHWAM pBIHKA. OTH
Ppe3yabTaThl BAXKHBI IS Ka3aXxCTaHCKoM cucteMbl M T-00pa3oBaHus U peIHKa TPy/a, OHH TPEOYIOT OOHOBIICHHUS Y4eOHOM
IIporpamMMBI U iepexoa k komiiekcHoMy U T-o6pa3oBanuro, BKiItodarolieMy ruokue HaBbIkd. HacTosiee nccienoBanue
OyzieT crmocoOCcTBOBATH 00CYXKIEHUIO BOpocoB yiyuineHus U T-o0pa3oBanus B KazaxcraHe v cTaHeT OTHPaBHOW TOUKOH
JUIi YHUBEPCHUTETOB, TOJMUTHKOB M TPEACTaBUTENEH NPOMBIIUICHHOCTH JUIS Pa3pabOTKH y4YeOHBIX IPOrpamM,
OTBEYAIONINX TPEOOBAHUSIM PHIHKA.

Knioueswie cnosa: UT-oOpa3oBanue, aHanu3 peiHKa Tpyaa, Kazaxcran, ruOkue HaBeiku, HJITI, KHH, xmacreps
pabounx MecT.
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