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Abstract. The article explores cognitive maps as a meth-
odological and navigational tool for teaching special do-
main translation type. The study shows that the key diffi-
culty has origin from conceptual ambiguity and the need
to select specialized equivalents. A cognitive map allows
to correlate a term with the text genre, its function in it,
and its prototypical representation in the context. The
methodology of cognitive map applying consists of four
sequential steps and demonstrates that the same term
“Oegpopmayus” in Russian or Kazakh language requires
different translations into English depending on the type
of discourse. Thus, in a scientific context with quantita-
tive markers (formulas and graphs), it has equivalent
“strain”, while in a descriptive context the equivalent “de-
formation” is correct to use. The proposed four-step al-
gorithm (genre definition, establishing the role in the en-
gineering scenario, matching with the prototype, and se-
lection based on relevance) allows for a transition from
intuitive search to a conscious translation strategy. The
effectiveness of the method is confirmed using scientific,
educational, and regulatory texts in Russian and Kazakh
languages. The proposed method considers the cogni-
tive characteristics of modern students and has the po-
tential to be integrated into a modern digital educational
environment.

Key words: specialized translation; cognitive maps;
term; translation into English; terminology navigation;
translator training.

Introduction

In the context of digitalization and the intensifica-
tion of professional communication, translators in-
creasingly act not only as text processors but also
as mediators of specialized knowledge. This trans-
formation of the translator’s role is particularly no-
ticeable in the field of technical translation, where
the accuracy of terminology directly impacts the in-
terpretation of special technical information.

From a methodological perspective, the most
challenging translation is from Russian and Kazakh
into English, as English professional discourse is
characterized by a high degree of terminological

AHHOTaumsA. B ctaTbe paccmaTtpvBaeTcs UCMONb30Ba-
HVE KOTHUTUBHBIX KapT Kak METOANYECKOro 1 HaBuraum-
OHHOTO MWHCTPYMeHTa oOy4eHusi oTpacrneBoMy mnepe-
Boay. lNMoka3aHo, 4TO KroYeBasd TPYAHOCTb CBA3aHa C
KOHLeNTyanbHON HEOAHO3HAYHOCTbI WM Heobxoanmo-
CTbt0 BbIOOpa cneumanu3npoBaHHbIX 3kB1BaneHToB. Ko-
FHUTVBHAasA kapTa NO3BONSET COOTHOCUTb TEPMUH C >XaH-
pOM TeKcTa, ero (yHKUMEeNH 1 NpOoTOTUNUYECKUM Npea-
cTaBrneHvem. [leMoHcTpupyeTcs MeToamka paboThbl C KO-
THUTUBHBLIMW KapTamun Ha NpUMepPe TEPMUHOB MEXaHUKN
nokasaHo, YTO OOUH U TOT K€ PYCCKUN UMW Ka3axCKuii
TepMuH «Oeghopmayusi» TpebyeT pasHoro nepesoda B
3aBMCMMOCTM OT TUMa AUCKYpca: B HAYYHOM KOHTEKCTe
npu Hanu4umn cpopmyn un rpacdukoB cnegyeT BbIGMpaTb
strain, B onucaTtensHom — deformation. MNpepnaraembin
YeTbIpexaTanHbI  anroputMm  (onpegeneHve  Xxadpa,
YCTaHOBIEHWE PONU B NHXEHEPHOM CLIEHapuu, COOTHe-
CEeHVe C NpPOTOTUMNOM U BbIGOP MO KPUTEPUIO peneBaHT-
HOCTW) NO3BOMSAET NEPENTU OT UHTYUTMBHOIO MomcKa K
OCO3HaHHOW cTpaTteruu nepesofa. dpdeKTUBHOCTL Me-
TOOMKN NMOATBEPXAEHa Ha martepuane HayuyHbIX, y4eo-
HbIX U HOPMATUBHbIX TEKCTOB Ha PYCCKOM U Ka3axCKOM
A3blkax. MeTogmka yuntbiBaeT KOrHUTMBHbBIE OCOBEHHO-
CTU COBPEMEHHbIX CTYOEHTOB Y MOXET ObITb MHTErPMPO-
BaHa B uMdpoByo obpasoBaTenbHyto cpeay.

KniouyeBble cnosa: 0Tpacr|eBoV1 nepeBoa; KOrHUTUB-
Hbl€ KapTbl, TEPMUH; NepeBo Ha aHITMMACKNIA A3bIK; Tep-
MWUHOJIorn4yeckaa Hasurauus; o6yqume nepesoay.

differentiation. While in Russian and Kazakh, a sin-
gle term can be used to denote different aspects of
a physical phenomenon, in English, these aspects
correspond to different specialized terms. This con-
ceptual asymmetry creates significant difficulties in
teaching specialized technical translation.

The purpose of this article is to describe a meth-
odology for using cognitive maps in teaching spe-
cial technical translation and demonstrate how this
tool enables students to navigate terminological
space and make informed translation decisions.
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The relevance of using cognitive maps in teach-
ing specialized translation is also determined by
the growing volume of scientific and technical infor-
mation and the need to train translators capable of
working with terminological systems under strict
time constraints. Traditional methods based on
memorizing dictionary correspondences do not de-
velop students’ skills in analyzing the conceptual
structure of a term. A cognitive map, on the con-
trary, allows for the visualization of connections be-
tween concepts, which reduces the time required
to make a translation decision and improves its va-
lidity. Moreover, the proposed approach considers
the cognitive characteristics of modern students
(“digital natives”), who better perceive visualized
and structured information. Thus, the purpose of
the article is specified in the following tasks:

1) to describe the theoretical foundations of us-
ing cognitive maps in teaching translation;

2) to present an algorithm for working with a
cognitive map using the terms “strain” and “defor-
mation” as an example;

3) to demonstrate the effectiveness of the ap-
proach using specific examples of translation from
Russian and Kazakh into English;

4) propose methodological recommendations
for the integration of cognitive maps into the edu-
cational process.

Literature review

Contemporary cognitive terminology views terms
as a means of representing specialized knowledge,
embedded in the system of concepts of a domain
area and reflecting methods of professional cate-
gorization of reality [2; 4]. Unlike the traditional def-
initional approach, cognitive terminology empha-
sizes the dynamics of term meaning, its conceptual
connections, and its dependence on discursive
context [6].

An important theoretical foundation for this
study is R. Temmerman’s approach, according to
which terminological meaning is formed at the in-
tersection of cognitive, pragmatic, and socio-pro-
fessional factors, and a term is not a static unit, but
an element of a conceptual network [11]. This po-
sition is fundamentally important for the analysis of
terms possessing a high degree of semantic varia-
bility in different types of engineering discourse.

The cognitive map model also draws on Charles
Fillmore’s theory of frame semantics, within which
the meaning of a linguistic unit is interpreted
through a typical scenario and a system of related
concepts [7]. In technical translation, this allows us
to consider the term as a component of a cause-
and-effect scenario reflecting the logic of the phys-
ical process being described.

The concept of terminological variability, devel-
oped in the works of V.M. Leichik and E.I. Golo-
vanova, deserves special attention. V.M. Leichik
defines a term not as an isolated unit, but as an
element of a terminology system, where the mean-
ing of each term is determined by its place in the
system of concepts [4, p. 45-52]. E.l. Golovanova,

in turn, emphasizes that the cognitive nature of a
term manifests its ability to accumulate and convey
specialized knowledge, as well as in its depend-
ence on discursive context [2, p. 73—-78]. These
provisions directly correlate with the idea of a cog-
nitive map, which visualizes the systemic connec-
tions of a term, rather than its isolated definition.
Furthermore, D. Kiraly made a significant contribu-
tion to the development of cognitive-oriented teach-
ing methods in Russian translation didactics, sub-
stantiating the need to shift from traditional
knowledge transfer to knowledge construction in
the process of solving real-world translation prob-
lems [8]. In this context, the cognitive map acts as
a “scaffolding” tool, supporting the student in the
initial stages of mastering the terminology system.

An additional theoretical basis is provided by E.
Rosch’s concept of prototypical categorization, ac-
cording to which the understanding of abstract con-
cepts is based on typical, cognitively most repre-
sentative examples [9]. The use of prototypes in
cognitive maps facilitates the interpretation of engi-
neering terms and contributes to the stability and
consistency of translation decisions.

From a translation perspective, the study is con-
sistent with the functional-communicative ap-
proach, according to which translation should cor-
respond to the purpose of communication and the
recipient’s expectations [1; 3]. D. Sperber and
D. Wilson’s relevance theory allows to consider the
choice of terminological equivalent as a search for
an optimal cognitive balance between accuracy
and interpretive effort [10].

Thus, the combination of cognitive terminology,
frame semantics, prototype theory, and a prag-
matic approach to translation forms the theoretical
basis for the use of cognitive maps in teaching spe-
cial translation.

In this study, a cognitive map is understood not
as an illustrative diagram, but as a model for navi-
gating terminological space. It allows the translator
to determine which aspect of a concept is relevant
in a specific text and select the corresponding Eng-
lish equivalent.

Unlike traditional terminological models, the
proposed cognitive map functions as a procedural
navigation tool rather than a static descriptive
scheme.

A cognitive map combines several levels of
analysis:

1. Linguistic—term equivalents in Russian, Ka-
zakh, and English.

2. Conceptual—term connections with other el-
ements of the engineering scenario.

3. Pragmatic (genre)—term usage patterns in
scientific, educational, and normative discourse.

4. Prototypical—a typical visual-physical repre-
sentation of the process.

This multidimensional representation allows
students to move from an intuitive choice of equiv-
alent to a conscious translation decision strategy.
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Methodology

The proposed method is an algorithm consisting of
four sequential stages. While the student focuses
on a specific stage, it becomes obvious what is the
meaning of the term. To describe the work, we take
two confusing terms of Solid mechanics (“defor-
mation” and “strain”). In the Russian and the Ka-
zakh languages these terms have one equivalent —
“necdopmauns” / “gedopmaumsa”’. The reason for
this similarity lies in the fact that the term
“‘nedopmauunsa” entered Kazakh technical dis-
course through Russian.

Stage 1. Determining the text genre.

The student-translator determines the type of
discourse (scientific, educational, normative), since
it is the genre that determines the degree of ac-
ceptable abstraction and precision [2].

Stage 2. Establishing the role of the term in the
engineering scenario.

Table 1 — Types of cognitive maps

In solid mechanics, the basic chain is:

load — stress state — change in the geometric
parameters of the material.

Understanding the place of the term in this chain
significantly narrows the choice of possible equiva-
lents.

Stage 3. Correlation with the prototype.

A prototypical image (e.g., the bending of a
beam or the stretching of a rod) serves as a cogni-
tive cue, ensuring the stability of interpretation [10].

Stage 4. Selecting an equivalent based on the
principle of relevance.

Preference is given to the term that ensures
maximum conceptual precision and minimum inter-
pretation effort on the part of the addressee [3].

Three types of cognitive maps (Table 1) can be
used in teaching specialized translation depending
on the didactic goal.

Type of map Purpose

Example of usage

Differentiation Map Distinguishing between | Comparison of “strain” and “deformation”; “stiff-
terms with similar meanings | ness” and “rigidity”

(homonymy, synonymy)
Displaying cause-and-effect | Chain: load — stress — strain — deformation
relationships between terms
Choosing an equivalent de- | Translating “stress” in a scientific article

pending on the text type (HanpsixeHue) vs. an  educational text

Process Map

Genre-pragmatic map

(HanpskeHue, m.e. 8HympeHHUe Cusbl COMpPo-
muereHus)

The cognitive map proposed in this study inte-
grates all three types, as it includes a conceptual
core, engineering scenario, text markers, and
genre adaptation. This integrative approach allows
students not only to distinguish between related
concepts but also to understand their functional
role in different types of engineering discourse.

Term: Strain

Engineering scenario:

load — stress — strain — deformation
Linguistic equivalents:

Ru: omHocumenbHas dechopmauusi
Kz: canbicmbipmarbl 0eghopmauusi
Conceptual core:

¢ dimensionless parameter

¢ relative change (AL / L)

¢ internal material response

Trigger markers in the text:

e presence of formulas or graphs

¢ stress—strain dependence

e words: relative, ratio, curve, parameter
e quantitative analysis

Genre relevance:

Scientific discourse — preferred term
Analytical report — preferred term
Prototype:

Specimen elongated by € under tensile load
When to choose “strain”?

Discussion and Results

The cognitive maps are used to provide initial con-
ceptual guidance for students with a predominantly
humanities-oriented background. Below are exam-
ples of cognitive maps used in teaching solid me-
chanics terminology to translation students as well
as Table 2 to make decision.

Term: Deformation

Engineering scenario:

load — stress — strain — deformation
Linguistic equivalents:

Ru: degpopmayus

Kz: depopmauus / nitiHHIH e32epyi
Conceptual core:

e change of shape or size

e observable physical phenomenon

e structural behavior

Trigger markers in the text:

¢ visible bending, distortion, displacement
o structural damage

e absence of quantitative ratio

o descriptive explanation

Genre relevance:

Educational discourse — frequent use
Normative / structural description — relevant
Prototype:

Beam bending under load

When to choose “deformation”?

— when the text describes observable change;
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— when the term denotes a measurable param-
eter;

— when it appears in stress dependence;

— when relative change is implied.

Table 2 — Step-by-Step Decision Matrix

— when focus is on structural behavior;
— when no numerical parameter is specified.

Step Diagnostic Question If YES — If NO —
1 Is the context analytical (graph, formula, dependence)? Go to Step 2A Go to Step 2B
2A Does the term denote a measurable relative parameter? strain Go to Step 3
2B Does the term describe a visible physical change? deformation Go to Step 3
3 Is the term part of the stress—strain relation? strain Go to Step 4
4 Is the focus on structural behavior or damage? deformation clarify the genre
function of the
term

The Table 2 assists in navigating to choose be-
tween two close related terms, however it might
seem some students complicated. For such stu-
dents it might be proposed another table to rein-
force their cognitive mapping skills. In this situation

Table 3 — Student Cheat Sheet

students are offered the following short cheat
sheet, which can be used when completing home-
work (Table 3).

If the text...

Then, most likely, we translate it as...

...contains a formula, a graph, the word “ratio”, “co-
efficient”

strain

...describes a visible change in shape, bending, de- | deformation
flection
...contains the word “relative”, “percentage”, “AL/L,” | strain

...describes destruction, cracking, residual defor-
mation

deformation | plastic deformation

...the context is educational, explanatory

preferable to use “deformation” (for clarity)

...the context is scientific, with dependencies

preferable to use “strain” (for accuracy)

The Table 3 can be used as a handout during prac-
tical classes.

To demonstrate how cognitive maps function as
procedural navigation tools, two examples are an-
alyzed in detail. The explanation is intentionally
structured so that the logic of term selection is clear
even to readers without an engineering back-
ground.

The key principle is that the student does not
“‘guess” the equivalent but moves step by step
through the map.

Example 1. Scientific context from Russian into
English. Original text: Ha guarpamme nokasaHa 3a-
BMCMMOCTb HanpsbkeHnst oT gedopMaLmm matepu-
ana.

Here, the Russian term “gedopmauns” may
correspond to either deformation or strain in Eng-
lish. The cognitive map is used to eliminate ambi-
guity.

Step 1. Genre Filter

The phrase “Ha gnarpamme nokasaHa 3aBuUCU-
MocTb” indicates a scientific, analytical context in-
volving a graphical representation. Scientific dis-
course prioritizes mathematical precision. Accord-
ing to the cognitive map, in scientific texts the Rus-
sian term “oTHocuTenbHass gedopmaunsa” corre-
sponds to a dimensionless parameter. This nar-
rows the semantic field.

Step 2. Engineering Scenario Identification

The conceptual level of the map presents the
basic chain of solid mechanics:

load — stress — strain — deformation

In the sentence, “HanpspkeHmne” (stress) appears
explicitly. In engineering theory, “stress” is mathe-
matically related to “strain”, not to “deformation” as
a general visible phenomenon. Thus, the position
of the term in the conceptual chain indicates that
the quantitative parameter is meant.

Step 3. Prototypical Clarification

At this stage, the student is encouraged to im-
agine two different physical images:

1. A beam visibly bending (observable change
of shape).

2. A small specimen slightly stretching, where
the elongation is expressed as a ratio (AL/L,).

A diagram representing stress dependence cor-
responds to the second image — a measurable ra-
tio. This prototype aligns with “strain”.

Step 4. Relevance-Based Selection

The addressee is assumed to be an engineer or
a technically trained reader [1; 7]. In English engi-
neering discourse, the standard collocation is:

stress—strain relationship

Using “stress—deformation” relationship would
introduce conceptual vagueness because defor-
mation is broader and not strictly a dimensionless
quantity.
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Translation: The diagram shows the relation-
ship between stress and strain in the material.

Why this choice is justified:

1. The selection of strain is supported by:

¢ Genre (scientific graph).

e Conceptual position in the engineering model.

¢ Prototypical representation (relative change in
length).

¢ Established English collocation.

2. The decision is therefore procedural rather
than intuitive.

Example 2. Educational descriptive context
from Russian into English. Original text: Mpwn npe-
BbILLEHUW JOMYCTUMOM Harpy3ku NpPOUCXoauT 3Ha-
ynTenbHasa gedopmaumns 6anku.

The term “gedopmaumnsa” appears again. How-
ever, the cognitive map leads to a different result.

Step 1. Genre Filter

This is an explanatory, educational statement
rather than a formula-based scientific argument.
The communicative goal is descriptive, not analyti-
cal.

Step 2. Scenario Position

The sentence describes what happens to a
beam when load exceeds a limit. There is no men-
tion of relative quantities or mathematical depend-
ence. The term refers to the result of loading.

Step 3. Prototype Activation

The relevant mental image is clear: a beam vis-
ibly bending under load. This corresponds to the
prototypical representation listed in the cognitive
map for “deformation”.

Step 4. Relevance Check

The reader needs to understand what physically
happens to the structure. Using “strain” here would
shift the focus from observable behavior to an in-
ternal material parameter.

Translation: Excessive loading leads to signifi-
cant deformation of the beam.

Explanation of the contrast: In Example 1, the
term functions as a quantitative parameter. In Ex-
ample 2, it functions as a physical result. The Rus-
sian word is the same, but the cognitive role differs.
The cognitive map allows students to identify this
difference systematically.

Example 3. Translation of a multi-component
term from Kazakh into English. Original text:
BepikTik WweriHeH ackaH kKke3ge Martepuangbiy
kangblk gedopmauyusicsl bankanaabi.

Step 1. Genre Filter

The phrase “GepikTik weriHeH ackaH kesge”
(when the tensile strength is exceeded) indicates
an engineering context, possibly an educational or
regulatory context. There are no formulas or
graphs, but there is a reference to the ultimate
strength of the material.

Step 2. Identifying the engineering scenario

In the chain load — stress — strain — defor-
mation, the term “kanabik aedopmaums” (residual
deformation) is the last term in the chain—it is a
result, not a process. The keyword “kangplk” (resid-
ual) indicates that it is an irreversible change in
shape. This means plastic deformation. In English,

it is preferable to use “plastic deformation” for this
case, rather than “strain”, which describes elastic,
reversible deformation.

Step 3. Prototypical clarification

The student should imagine a metal specimen
that does not return to its original shape after the
load is removed — it remains bent or elongated.
This is a prototype of permanent (plastic) defor-
mation, not elastic strain.

Step 4. Selection based on relevance

The addressee (engineer or technical student)
expects a precise indication of the irreversibility of
the change. Using “strain” here would be incorrect,
as “strain” in English technical discourse typically
refers to elastic deformation (Hooke’s law) and is
expressed in terms of relative elongation.

Translation: When the strength limit is ex-
ceeded, plastic deformation of the material is ob-
served.

Why this choice is justified:

The choice of “plastic” rather than “permanent”
is according to the engineering practice and Stand-
ard recommendations. When the choice between
“‘deformation” or “strain” is made due to the
“kangblK’ (permanent) marker and the term’s posi-
tion in the engineering scenario as a result, not a
parameter. The cognitive map allowed the student
to distinguish between strain and deformation and
to add the clarification “kangplK’ (permanent) to
convey the semantics of irreversibility. However,
the work with Standard [5] makes it clear the usage
of “plastic” instead of “permanent”.

Example 4. Scientific context from Kazakh into

English. Original text: MaTepuangbiH
canbiCTbipMansl nedopmauumscel KepHeyre
Toyenai.

Here, the adjective “canbicTeipmanbl” (“rela-
tive”) immediately activates the scientific branch of
the cognitive map. The presence of a quantitative
modifier and a scientific context excludes the de-
scriptive meaning. According to the linguistic and
conceptual levels of the map:

relative deformation — strain

Translation: The strain of the material depends
on the applied stress.

The procedure mirrors Example 1, demonstrat-
ing that the algorithm is stable across languages.

Conclusion
Using cognitive maps in special technical transla-
tion training allows the process of terminology se-
lection to be transformed from an intuitive to an al-
gorithmic one. This tool is particularly effective in
the Russian / Kazakh — English translation direc-
tion, as it helps overcome the conceptual asym-
metry between languages and realize the transla-
tor's mediating function. The proposed methodol-
ogy can be integrated into specialized translation
courses and used in training translators in a digital
professional environment.

The proposed method of using cognitive maps
has certain limitations that should be considered
when implementing it in the educational process.
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First, cognitive maps do not replace dictionaries
and terminology databases, but rather complement
them by providing conceptual orientation. Second,
constructing a cognitive map requires the teacher
to conduct preliminary work to analyze the termi-
nology and identify key distinguishing features.
Third, the proposed approach is most effective at
the beginning and middle stages of learning, when
students have not yet developed professional intu-
ition. At an advanced level, cognitive maps can be
used as a tool for reflection and self-assessment.

Prospects for further research include develop-
ing cognitive maps for other areas of solid mechan-
ics (stress, shear, torsion, material fatigue), as well
as creating interactive digital versions of cognitive
maps as web or mobile applications for translators.
In addition, an experimental comparison of the ef-
fectiveness of learning with and without cognitive
maps is of interest, in particular, measuring the
time and accuracy of translation of terminologically
rich texts.
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