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Abstract. When integrated into linguistic and social science research,
digital data analysis tools help scholars explore linguistic and social science
data, improving their understanding of complex theoretical concepts and their
real-world applications. While these tools are commonly used by researchers
at leading institutions abroad, Kazakhstani linguistic and social science studies
are generally considered more theory-driven and less practice-oriented. The
adoption of these tools by local researchers and institutions can help bridge the
gap between theory and practice and provide them with useful, relevant, and
competitive knowledge and skills. To help address these limitations, this paper
presents an overview of a selection of digital tools that includes both software
and programming resources. The tools presented have a scientific foundation, as
they are generally used for digital data analysis and visualization in linguistics
and social science research. Relying on this scientific basis, this study presents
the general and specific characteristics of these digital tools and the ways in
which they can be integrated into linguistics and social science-focused studies.
In conclusion, the main contribution that this study makes to theory and practice
is that it provides highly applicable and relevant suggestions for the improvement
of these scientific components in a local context.
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Introduction

As the scientific study of language, linguistics examines the different aspects
of language, including its sound system (phonetics and phonology), word formation
patterns (morphology), word order and sentence structure (syntax), meaning
(semantics), and contextual interpretation (pragmatics). The use of language in
various social contexts and settings is also of interest to linguists. The acquisition
of language is another important area of linguistic research. Finally, linguists seek
to understand how language developed historically and how it is evolving in the
present. These and many other topics are studied in terms of the various branches
of linguistics. Closely connected with the humanities and social sciences, this field
combines both theoretical analyses and practical approaches to understand the
complex nature of language.

The social sciences include various types of disciplines: anthropology,
sociology, psychology, economics, political science, geography, history, and
communication studies. These various fields seek to explain the specificities
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of human behavior, social hierarchies, and cultural processes. Like the social
sciences, some branches of philosophy, such as philosophical anthropology,
political philosophy, and ethics, focus on the study of human beings and society;
however, while the social sciences tend to rely more on quantitative and scientific
methods, philosophy emphasizes cultural interpretation, values and conceptual
understanding. The goals of philosophy typically include the development of
critical thinking skills, aesthetic appreciation, and historical understanding.

Research methods in linguistics and the social sciences differ widely.
However, they all include both qualitative approaches, such as, for instance,
ethnographic observation, interviewing, and discourse analysis, and quantitative
techniques like experiments, surveys, and statistical analyses. Recently, these
fields have started to incorporate more computational and data-driven methods.
For example, both linguistics and the social sciences use tools such as the
programming language Python for data analysis. In linguistics, software like
#LancsBox X and TreeForm is commonly used to analyze language data, while
social science research often employs NVivo and MAXQDA for qualitative
analysis and SPSS for statistical analysis.

In Western higher education institutions, researchers typically engage with
both theoretical constructs and their practical, real-world applications. It is common
for linguistics and social science programs to introduce them to specialized,
research-based software tools and programming languages to help them analyze
and visualize data. The integration of these digital tools is crucial for ensuring that
they acquire the most relevant, useful, modern, and competitive knowledge.

In Kazakhstan, linguistics and social science research and education tends to
prioritize theory-related discussions. There is typically little opportunity for scholars
to practice and develop analytical skills in terms of data analysis procedures focusing
on the exploration of theoretical concepts in various practical contexts. Integrating
theory with practice is crucial because it allows them to engage in active learning.

The main purpose of this study is to provide an overview of selected software
and programming tools that can be adapted by Kazakhstani researchers interested
in linguistics and the social sciences. Importantly, this paper focuses more on
the benefits of applying these tools to enhance the analysis and understanding
of linguistic and social science data than on a purely theoretical discussion that
would draw insight from contemporary research methodologies.

Materials and methods

This paper contains a presentation of research-based digital tools related
to linguistics and the social sciences. These tools, including both software and
programming-based resources, are commonly used by researchers and institutions
abroad. The linguistics disciplines discussed here include morphology and syntax,
corpus linguistics, and computational linguistics. The social science disciplines
include political science, psychology, sociology, economics, anthropology,
geography, history, philosophy, and communication studies.

Importantly, for the purposes of this study, we draw no strict demarcation
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between software and programming tools. All the software tools mentioned in
this paper are based on a programming language and incorporate one or more
programming-based language analysis procedures. For us, the main difference
lies in usability: software tools are user-friendly applications with graphical
interfaces, while programming tools are procedures that experienced users can
implement themselves, typically within a programming environment without
relying on a simplified GUI. Furthermore, while software tools described here
may be more accessible, the programming-based ones invite scholars to master
certain aspects of a programming language in order to be able to perform more
advanced analytical procedures and directly control their data analysis process.

Results and discussion

This section presents our findings along with their interpretation. We describe
analytical tools used in linguistics and the social sciences. The linguistics tools
discussed here were integrated into the first author’s research practice. For the
social sciences, we decided to include a more extensive collection of tools, without
limiting the selection to those used in research by the co-authors of this paper.

1. Tools used in linguistic research

The procedures and tools described below were applied in research,
including the following subfields of linguistics: Morphology and Syntax, Corpus
Linguistics, and Computational Linguistics. Some of the procedures described
below naturally overlap. This is because a lot of advanced analytical procedures
are based on standard tasks performed in terms of morphosyntactic analysis. The
discussion below presents each tool only once in order to avoid redundancy.

(1) Morphology and Syntax

In morphosyntactic analysis, a wide variety of tools are available. They
focus on lemmatization, morphological tagging, recognition of inflectional and
derivational patterns, part-of-speech tagging, dependency parsing, and other
analytical procedures [1]. The following example illustrates the use of the Google
Colab programming environment for one of these procedures, dependency parsing.
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Figure 1 — Dependency parsing in Google Colab
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In generative syntax, a popular software tool for data analysis and
visualization is TreeForm, which helps researchers create syntax trees [2]. Online
syntax tree generators are also available, offering various capabilities.
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Figure 2 — Syntax tree created using TreeForm

(2) Corpus Linguistics

In corpus linguistics, tools like #LancsBox X tools are frequently used.
Such tools allow researchers to do corpus compilation, querying, data elicitation,
analysis, and visualization [3]. An example of such analytical procedures is given
below, namely collocation analysis.
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Figure 3 — Collocation analysis in #LancsBox X
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(3) Computational Linguistics

This subfield is where Python is more frequently used, and researchers
work with it in a programming environment, such as, for example, Google Colab,
PyCharm Community Edition, or Python IDLE. These programming environments
offer various levels of accessibility and user-friendliness. Programming is used
here to carry out advanced analytical procedures, such as sentiment analysis,
named entity recognition, as well as those previously mentioned in relation
to morphosyntax. Python libraries that are frequently used include spaCy and
NLTK. They are popular tools for Natural Language Processing (NLP).
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Figure 4 — Named entity recognition analysis using spaCy in Google Colab

In conclusion, the above-mentioned digital tools support a wide range of
linguistic data analysis and visualization tasks. Mastering them equips researchers
with important analytical skills and makes them competitive specialists in the
field.

2. Tools used in social science research

In this section, instead of providing visualizations for the use of some of
the tools below, the focus is on discussing them. As they are often employed in
social science research for data analysis, these tools are recognized by researchers
worldwide. They are used to illustrate how data from surveys and interviews
could be analyzed and interpreted by scholars in their learning and research
endeavours. The first example is NVivo which is a software tool that enables
researchers to manage and analyze different types of data, like text, audio/video
and photos. It is also used to organize, code and explore the data obtained from
interviews and surveys and to visualize relationships within the data by thematic
coding [4]. The second one is MAXQDA, which is a widely used software tool
that helps to analyze all the data collected in the context of empirical social
research. It provides tools for organizing, coding, analyzing and visualizing
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data from various sources, e.g. interviews, focus groups, documents, video and
audio recordings and is particularly helpful to explore social concepts [5]. And,
the next example is SPSS which is widely used for statistical analysis in social
sciences research that enables it to manage and analyze large amounts of datasets.
Particularly, statistical analysis is useful because it allows scholars to conduct
research, read and evaluate journal articles, and to enhance their analytical and
critical thinking skills [6].

Notably, there are various data analysis techniques that are used in social
sciences research. First, for qualitative analysis that focus on non-numeric data,
such as interviews or surveys, software tools such as NVivo, MAXQDA, or
Atlas.ti are utilized for coding, managing and analyzing data in order to obtain
in-depth understanding about social concepts. Second, data mining techniques
are used to get information from large datasets with software tools such as IBM
SPSS Modeler, RapidMiner, or Weka that cluster, analyze and predict modeling
algorithms about valuable patterns and information in social science research.
Third, network analysis is one of the popular methods to study the relationships
between networks by utilizing software tools, e.g. Gephi, Pajek, or UCINET
that provide features to measure network centrality and analyze the dynamics of
networks in the society. For multivariate analysis that is useful when analyzing
data with multiple variables, statistical software tools, such as SPSS, SAS, R,
STATA, and SmartPLS are used by social science researchers to conduct factor
analysis and structural equation modeling effectively [7]. In addition, OBSIDIAN
is a very useful tool for philosophical anthropology, political philosophy and
epistemology in general, which organizes knowledge using plain text notes. It
allows the scholar to view multiple notes at once, create mind maps, diagrams, and
interactive graphs. It enables users to cross-reference information, clarify ideas,
and search content based on specific criteria. It offers a visual and comprehensive
way to connect and structure various types of information [8].

To conclude, the above-mentioned digital tools are commonly used
to manage and analyze various types of data in social sciences. Being able to
handle such software tools enables scholars to enhance their practical, analytical
and problem-solving skills, which are very crucial in today’s age of advanced
technologies.

Software and programming tools can be used for various purposes
in research. Today’s world is characterized by the availability of a variety of
content, which means that traditional learning methods are no longer applicable.
Specific actions must be taken to enhance educational activities that will replace
ineffective methods and instead to use the new and advanced ways of learning
methods in educational institutions. [9].

Pedagogical methodologies related to the use of software and programming
tools are of paramount importance in the educational process. Modern pedagogical
software tools enhance effectiveness and boost interest in learning in several
ways [10]. First, visualization capabilities give the opportunity to use animations,
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graphics and simulations to explain complex concepts in an easier way. Second,
interactivity promotes active involvement and makes individual work possible.
Third, adaptability permits presenting learning materials that match the needs
and skills of each scholar. And, finally, it saves time for researchers during the
preparation and carrying out their studies [10].

Also, the types of pedagogical software tools can be grouped by multimedia
tools to explain the content of the lesson via Google Slides or PowerPoint;
interactive educational platforms, like Moodle, Google Classroom, Edmodo
effectively aid to manage the educational process; virtual and augmented
reality enables the interactive view of the lesson content; software models and
simulations with special programs designed to teach specific science subjects and
use of online learning tools, e.g. YouTube tutorials, electronic books and distance
learning platforms in the learning process [10].

Technology contributes significantly to innovation growth in learning, since
digital tools allow researchers to implement various methods [11]. In addition,
advanced technologies such as Al and virtual reality strengthen engagement by
making learning experiences fascinating and unique. So, the role of Artificial
Intelligence (Al) is very important in social science research, since Al tools are
used for analysis, simulations and interactive learning, e.g. demographic data;
social dynamics enable scholars to learn about social changes [12]. Al is also a
useful tool in translation and translation studies [13].

Furthermore, with the Al tool of virtual and augmented reality researchers
can get familiar with their desired content based on the visual scenarios, which
make their learning and analysis more concrete. As a result, using Al technologies
not only brings positive influence on their analytical skills development but also
promotes critical thinking skills [12, p.112]. In relation to social sciences, using
Al tools provides a positive impact due to opportunities to analyze complex
and dynamic social concepts and problem-solving skills. However, the huge
challenges for Al in the research process are infrastructure availability, the
privacy of data security and the replacement of researchers by increased role of
the Al tools [12, p.120].

Conclusion

Our findings highlight the importance of integrating innovative practice-
oriented software and programming tools in research focused on linguistics and
the sciences. If integrated by researchers, these tools can contribute to developing
their analytical skills, helping them apply their theoretical knowledge to solving
practical problems.

This study contributes to the development of linguistics and social science
research methodologies in Kazakhstan by demonstrating how software and
programming tools can enhance the learning and scientific components of these
disciplines.

The main limitation of this study is its focus on a limited set of software

Series “PHILOLOGICAL SCIENCES” No. 4 (79) 2025 49



Akishev T.B., Kazybekova U.M., de Lasala Porta

and programming tools that we have found most useful and usable for linguistics
and social science research. Our selection of these tools was informed by recent
research in these fields, recommendations from international colleagues, and our
own experience of using these tools in academic work.

In the future, a wider range of tools can be explored and tested across
different scientific and educational contexts to evaluate their applicability and
effectiveness more systematically. The findings of this study can inform further
research in this direction focusing on the application of digital data analysis tools
in linguistics, the social sciences, and other related disciplines.
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KA3ZAKCTAHIA TIJI BIJIIMI )KOHE 9JIEYMETTIK FbBIJIBIMJIAP
CAJIACBIHIAAFYBI BEPTTEVYJIEPTE BAF TIAPTAMAJIBIK
KACAKTAMA MEH BAFIAPTAMAJIAY KYPAJIIAPBIH

HUHTEI'PAHUSIIIAY
Axumies T.B.!, *Ka3spi0ekoBa ¥.M.%, ne Jlacana ITopra C.?
I *23KMMDII YVuusepcureti, Anmarsl, Kazakcran

Angarmna. Tin OimiMi MeH OJEyMETTIK FhUIBIMIAD CallaChIHIAFbI
3eprreynepre HUGPIIbIK IePEKTEPIl Talaay KypaylIapblH €HT13y 3epTTeylIiIepre
KYpJIeJi TEOPUSUIIBIK YFBIMIAPIbI )KOHE OJIAP/IbIH IILIHANBI OMipJIeT] KOJAAHBIChIH
TEpeHIpeK TYCiHyre KeMeKTecei. by Kypanmap meTentiH aiIbIHFbl KaTapIibl
OKy OpBIHIApbIHAAFbl 3€PTTEYLIIEp TapanblHAH KEHIHEH KOJJAAHBUIBII
KypreHimeH, KaszakcTaHgarel IJIMHTBUCTHKA JKOHE OJIEYMETTIK FBUIBIMIAP
CaJIaChIHJIAFbl 3€pTTEyJep OJeTTe TEOPHsFa HEri3/eNreH, ajl MPaKTUKAJIbIK
OarbIT QIici3 aen OaranaHaabl. JKeprumkTi 3epTTeyHIiep MEH MeKeMelepaiH Oyt
KypaJgapasl KOJJaHYbl TeOpUs MEH MPAKTUKAHBIH apachbIHAaFbl aIIaKThIKThI
azailTeln, O0acekere KaOUIETT1 9pl ©3€KTi OUIIM MEH JaF/bUIap/ibl YChIHA alajbl.
Ocsl mekTeynep/ai )0 MaKkcaTbiHIa OyJ1 Makanaaa OarnapiaMaiblK xKacaKkTaMma
MEH Oarmapiamaiiay pecypcTapblH KaMTUTHIH Oipkarap IupiblK Kypajagapra
IOy YCBHIHBUIAAbL. ¥CBIHBUIFAH Kypaljap JIUHTBUCTUKA MEH OJIEYMETTIK
FBUIBIMIApIAFbl OUQPIBIK JIEpeKTepl Tajjay MEH BH3yallM3alusuiay YIIiH
FBUIBIMM Heri3e skacayiraH. OChbl FBUIBIMH HETi3re CYHEHe OTBIPBIN, 3epTTey
Oy Kypanmap/blH JKaIIbl KOHE HAKTHl CHIIAaTTaMaJlapblH, COHAAN-aK OJIap/Ibl
JMHTBUCTUKA MEH QJIEYMETTIK FhUIBIMJIApPFa OaFbITTaIFaH 3€pPTTEyJepre €Hrizy
KOJIIapbIH YChIHAbI. KOPBITBIHIBICHIHAA, OYJI 3€pTTEY/I1H TEOpHUs MEH TaXipuOere
KOCKaH HETI3r1 yJiecl — JKeprulikTi KOHTEKCTe OYJI FhUIBIMH KypamJIacTap/ibl
KETUIIpYTe apHaIFaH KOJaHOAabl )KOHE ©3€KT1 YCHIHBICTAp Oepyi.

Tipexk ce3mep: 3eprreynep, JIMHIBUCTHUKA, OJIEYMETTIK FhUIBIMIAP,
(dbunocodusi, barmapiiaMabIK )KacakTama, OaraapiamManay, Kypaiaap, 1epeKTepil
Tajjaay, BU3yanu3anus
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HUHTEI'PALIS TIPOT'PAMMHOI'O OBECIIEYEHU S
N UHCTPYMEHTOB ITPOI'PAMMUWPOBAHUSA B
JIMHTBUCTUYECKHUE U COIIUAJTBHO-'YMAHUTAPHBIE
HUCCIEJOBAHUS B KABAXCTAHE
Axwumes T.B.!, *KaspibexoBa Y.M.2, ne Jlacana ITopra C.}
L *23Yuauepecuter KUMDOII, Anmarsl, Kazaxcran

AHHoTauus. MHTerpamus nupoBbIX HHCTPYMEHTOB aHANIM3a JaHHBIX
B JIMHTBUCTHUYCCKHUC U COHI/IaJ'II)HO-FYMaHI/ITapHBIG HUCCIICOOBAHUS IIOMOIacT
YYEHBIM IITy0’Ke U3y4aTh SI3IKOBBIE U COI[MOJIOTHYECKUE JaHHbIE, CIIOCOOCTBYS
Hy‘-IH_ICMy ITIOHUMAHHWIO CJIOKHBIX TGOpCTI/I‘-ICCKI/IX KOHI_IGHI_[I/II\/'I nHux npaKTqucxoro
HpI/IMeHeHI/Iﬂ. HGCMOTpfl Ha TO, 4YTO TaKHe HHCTPYM€HTI)I AKTUBHO I/ICHOJ'II)SYIOTCSI
UCCJICZIOBATENIIMA B BEIYIIMX 3apYOCKHBIX YUPEKACHUIX, Ka3aXCTaHCKas
JIMHTBUCTHUKA U COIIMAIbHBIEC HAYKH, KaK MPABUIIO, OCTAIOTCS 00JIee TEOPETUUECKHU
OpI/IeHTI/II)OBaHHI)IMI/I U MCHECC HpaKTI/IKO-OpI/IeHTI/IpOBaHHI)IMI/I. HpI/IMeHeHI/Ie
3TUX WHCTPYMEHTOB MECTHBIMH HCCIICJOBATCIIIMH M YUYPESKICHUSIMH MOXKET
IIOMOYb COKPAaTUTh pa3pblB MEXAYy TEOpUEH U NPAKTUKOM, MPETOCTABUB
aKTyaJ'H)HI)Ie, IIOJIC3BHBIC " KOHKprHTOCHOCO6HBI€ 3HAHUA W HABBIKHA. I[J'ISI
YCTpPaHEHHUs JTHX OrpPaHWYCHUH JaHHAs CTaThs IMpeayaraeT o030p psaa
IU(PPOBBIX MHCTPYMEHTOB, BKJIIOYAIOIIMX KaK MHpOrpaMMHOE oOOecredeHue,
TaK W PECcypchl i MporpaMMHUpoBaHus. [IpeacraBiieHHbIE WHCTPYMEHTHI
UMEIOT HAy4YHYIO OCHOBY, NMOCKOJIbKY IIMPOKO HCIONB3YIOTCS JJIsl aHaiIu3a U
BI/I3yaHI/IBaI_[I/II/I JAHHBIX B JIMHTBUCTUKEC U COLMAJIBHBIX HayKax. OCHOBBIBa}ICB
Ha 9TOW Hay4yHOU Oa3e, B HCCIEIOBAHMH OIMCHIBAIOTCS KaK oOIIWe, Tak M
crienu(rUecKue XapaKTePUCTUKH ATUX HU(PPOBBIX HHCTPYMEHTOB, a TaKXe
CHOC06BI nux I/IHTeraLII/II/I B UCCJIICAOBAaHUAA, OpI/ICHTI/IpOBaHHBIQ Ha JII/IHFBI/ICTI/IKy
U coIMabHbIC HAyKW. B 3aKkiioueHne, OCHOBHBIM BKJIAJ0M 3TOTO UCCIIEAOBAHUS
B TCOPUIO W TPAKTUKY SBJISCTCSA MNPEIOKCHHE MPAKTHUYSCKH MPUMEHHUMBIX
nu aKTyaJIBHLIX peKOMeHI[aI_[I/If/'I 10 COBepH_ICHCTBOBaHI/IIO ITUX Hay‘IHBIX
KOMITOHCHTOB B JIOKAJIBHOM KOHTCKCTC.
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