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Abstract

As the world becomes more connected, schools that train engineers need to adapt the way
they teach so that students from diverse language backgrounds can learn. The study
explores the crucial interconnection of language policy and multilingual education at
engineering schools. The ultimate goal is to ensure equal opportunities for learning. The
analysis of language policies is global and local. It also discusses the challenges faced by
engineering students who are multilingual and offers recommendations for policies that
will make schools more inclusive and functional. The investigation utilizes a combination
of literature reviews, policy analysis, and case studies from several multilingual countries
to develop a comprehensive set of parallel resources, addressing the influence of foreign
factors.
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Introduction

Equality together with language and education has become a point of concern.
Conversational and practices especially within the schools of STEM, consisting of
engineering, are mostly framed in English language as a teaching language.

There is hegemony in the academic field of publishing, in industrial communication and
technology, and all over the world; hegemony takes place as English is the lingua franca.
Unfortunately, this reasonking in most instances turns out to be so. Fails to take into the
language diversities of the student populace in schools as looks diversity a considerable
proportion of the respondents is capable of speaking more than one language in their
homes; that is to say the student populace have multilingual backgrounds with the
mothers communicating to them in various languages. Language is a communication,
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meaning-making. Engineering is a sector of cognitive economic and social mobility in
which the students are entering more competitive, technical and interconnected job
domains, with unlimited labor markets.

Engineering education is a crucial portal for economic and social mobility, and students
are venturing into increasingly technical, competitive, and globally connected labor
markets. Thus, it is not only a teaching necessity but also a social and economic necessity
to ensure that students from varying language backgrounds have equal opportunity to
receive quality education. Language policies that favor English while inadequately
supporting other languages are likely to marginalize or exclude large numbers of
students, thus perpetuating inequality.

This paper highlights the urgent need to reconsider language policy in engineering
polytechnics and technology education from a multilingual perspective. Engaging global
case studies and student perspectives, the study aims to foreground language challenges
in STEM teaching and offer inclusive approaches that reconcile the demands and
dynamics of both the global and the local.

Conceptual Framework of
Language Policy in Engineering
Education

‘ Language Policy ’

‘ Medium of Instruction

‘ Native Language

‘ English ’

N v

Multilingual
Student Backgrounds

v

‘ Academic Outcomes ’

Literature Review

Research on multilingual education has traditionally centered on primary and secondary
schooling, focusing on the paybacks of vernacular instruction for cognitive development
and scholastic achievement (Cummins, 2000; Garcia & Wei, 2014). These studies
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emphasize the foundational role of native languages in literacy acquisition and
conceptual understanding, arguing that early education in a familiar language sets the
stage for later academic achievement in additional languages.

The environment is much different in higher education, at least in STEM areas. English
as a De Facto Medium of Instruction (EMI) is being taught all around the world, and its
popularity is due to the fact that English is considered the world language of science and
technology since there is hardly an area in which English is not learned (Phillipson,
2009). Although EMI permits international cooperation and the possibility to get
acquainted with the latest research findings, it poses a great challenge to students who
can barely speak English. Research conducted by Kirkpatrick (2011) and Dearden (2014)
criticizes EMI on the fact that it may discriminate against the non-native speakers of
English, causing them to struggle with comprehension, record low rates of participation,
and obtain low grades.

New approaches in pedagogy, such as translanguaging, promote the active deployment of
various languages in the classroom and present viable alternatives (Garc-a & Wei, 2014;
Canagarajah, 2013). Translanguaging also fosters cognitive flexibility and encourages
student involvement beyond merely validating their linguistic identities. Nevertheless,
such inclusive practices are slow to be adopted by the institution policies; they are
confined by fixed course structures and norm-referenced tests.

The promotion of mother tongue-based multilingual education by UNESCO (2003)
highlights the necessity of linguistic diversity, which is crucial for achieving equitable
learning outcomes. Such a view demands multilingual educational systems to
accommodate pluralities of language, particularly in places where the past was
characterized by colonialism and linguistic stratification.

In the setting of engineering education, literature is minimal, although it is increasing.
The researchers stress the necessity of a tactful language policy that takes into
consideration the global usefulness of English and the local purpose of the other
languages (Shohamy, 2006; Heugh, 2015). This balance holds an important role in
achieving an inclusive learning environment that will allow all students to succeed.

Methodology

The study has a mixed-methodological design to examine the interplay of these two
considerations, language policy and student experience, in the engineering education of
three multilingual settings, which will include India, South Africa, and Switzerland.

We acquired Language of Instruction policy documents, University curriculum
guidelines, and strategic plans from the sample universities through document analysis.
We conducted a qualitative analysis of the documents to ascertain the official position on
language use and multilingualism.
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1. Interviews: a semi-structured form was used to interview 20 students of engineering (7
Indian, 7 South African, and 6 Swiss students) aged between 21 and 24. The purposive
sample was used whereby there was a cross section of representation including different
linguistic backgrounds, genders, and socio-economic statuses. Perceptions of language
barriers, support systems, and the effect of language on academic success were examined
with the help of interview questions.

2. Comparative Case Studies: The three states have been selected on account of their
different multilingual policies and sociolinguistic environments. There are also
contrasting illustrations that include constitutional multilingualism and the history of
English domination in India, post-apartheid linguistic transformations in South Africa,
and the case of institutionalized multilingualism experienced in Switzerland, which form
a basis of analysis.

3. NVivo was used to code data and conduct thematic analysis to determine reliability
among coders and maximize validity. The ethical approval was granted, and anonymity
among the participants was maintained.

Global Language Policy Landscape in Engineering Education

India, South Africa, and Switzerland

Language Policy Language Structure

Three-language formula
balancing Hindi,
english, and regio-

nal languages

11 official languages
with emphasis on
mother-tong-= education

Challenges/ Challenges/
Implementation Implementation
Disparities between Resource constraints
states in regional in supporting all
language education languages equally

_/ )

A

India

Challenges/Implement-
mation

Effective multillingual
education model with
canton-level decisions

National histories, socio-political forces, and economic factors tend to influence language
policies in higher education.
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1. India: In spite of 22 scheduled languages officially being recognized, English has a
firm hold with its identification as the central mode of engineering higher education. This
is as a result of colonialism influences and the fact that English has been seen to be
synonymous with socio-economic rise (Mohanty, 2006). Nevertheless, learners in
vernacular-medium schools have enormous problems in readjusting to EMI and this
affects their levels of understanding and confidence. Although there have been a few
colleges that experimented with using the regional language in foundation-level courses,
the systematic obstacles causing problems, including the unavailability of faculty
qualified to teach and standard curriculum material, preclude broad adoption (Benson,
2005).

2. South Africa: The new government led to the active encouragement of multilingualism
and language rights and the recognition of 11 official languages. Universities like the
University of Cape Town have embraced the multilingual education policy. Nonetheless,
there are still issues related to practical size, such as the poor resources and the
establishment of English and Afrikaans languages in academia (Madiba, 2010). These
dynamics have contributed to disparities in access and engagement time for learners
whose first languages do not align with the mainstream modes of transmission.

3. Switzerland: Swiss universities perfectly demonstrate successful integration of
linguistic diversity in university education, as there are four official languages in this
country, and the federal government highly facilitates this diversity. The education
language is usually the local language (German, French, or Italian), and multilingual
faculty and their materials provide appropriate support to engineering programs
(Ludescher, 2020). This model does not simply show proper respect for linguistic
identities; it lends itself to producing high academic standards and cooperation across
borders.

These diverse settings explain the role of language policy in determining access and
equity to education in STEM areas, where a balanced and yet globally enlightened
approach is necessary.

Student Voices: Challenges and Opportunities

The interviews conducted among the engineering students can indicate that their
languages do influence their lives.

1. Problems: Students complain that they cannot comprehend technical lectures and
English material given in English, especially most first-time EMI (English as a Medium
of Instruction) students. If one is overwhelmed, he or she may not want to go to school or
care about grades. The non-first-language speakers of English also tend to feel excluded
in group work and classroom talks; hence, it is sometimes difficult to fit in with their
classmates. The native language lacks many technical materials; thus, pupils find it
difficult to learn by themselves.
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2. Chances: Many of them believe that being proficient at English can increase your
chances of winning a job, as you can proceed to compete with job offers in every corner
of the globe and participate in projects with nationals abroad. Multilingual peer networks
are informal support groups in which students have an opportunity to share their ideas
and enhance their language skills. When you know two or more languages, you are able
to relate with individuals of a different culture and handle new circumstances better.
These skills are increasingly applicable to engineering groups composed of individuals
from diverse backgrounds. These findings demonstrate the significance of linguistic
strategies that will allow people to acquire English and confirm their first language.

Rethinking Language Policy: Towards Equity and Accessibility

Inclusive Pedagogy in STEM

Translanguaging

Student
Engagement

Cognitive
Development

In order to resolve linguistic inequity, there is a need to redo policy and pedagogical
creation:

1. Curriculum Flexibility: The prior provision of STEM courses in the languages of the
regions or native languages followed by EMI would provide a scaffold to the students.

2. Faculty preparation: Preparing instructors to employ skills in multilingual pedagogy,
such as translanguaging and culturally responsive teaching, is necessary.

3. Resource Development: Multilingual digital textbooks, glossaries, and instructional
videos can also contribute to making every student have access to the complicated STEM
materials.

4. Inclusive Classroom Practices: The promotion of code-switching and multilingual
collaboration during learning encourages interactions and enhances knowledge within the
classroom.

These plans are consistent with international demands of additive bilingualism and
language justice in education (Cummins, 2000; Shohamy, 2006).
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Policy Recommendations

On the outcomes of this research, the series of comprehensive and effective
recommendations to policymakers, educational institutions, and stakeholders working
with engineering education is discussed. These recommendations are meant to achieve a
language-inclusive, fair, and effective implementation of multilingual learning that will
strike equilibrium between the need for English translation and the languages in the
global world, as well as the diversity of students.

1. Institutionalize Multilingual Education into National Education Policies for Higher
Education

The national education policies must clearly identify and advocate multilingual education
as a framework in higher institutions of learning, especially in fields in STEM and
engineering. This entails considering the importance of the regional and indigenous
languages in addition to the English language; hence, the language policies do not
sideline the non-English speakers. The governments should do their best to create a
policy that will motivate universities to integrate multilingualism into their teaching and
management systems. As another example, the early directions of coursework in
engineering might be conducted in the language the students are native speakers of as
opposed to bombarding them with technically based English-language classes to help
them transition with a more purposeful transition and therefore scaffold language
learning appropriately and all-inclusively.

2. Enforce Linguistic Inclusion Requirements into Accreditation and Quality Assurance
Standards

3. Encourage Public and Private Sectors to use specific language in designating staffing
by promoting Linguistic Inclusion Proceedings

Accreditation agencies and quality assurance organizations ought to consider linguistic
inclusivity as one of the essential parameters to determine the appropriacy of engineering
programs. This would encourage universities to embrace multifaceted teaching skills and
offer assisting services like having multilingual tutors and having learning materials in
different languages. Considering incorporating linguistic equity into accreditation,
educational institutions will be put on trial to promote the linguistically diverse
environment to better support the students with various linguistic backgrounds and, as a
result, increase the quality and availability of the STEM education.

Scalable Multilingual STEM Hubs through EdTech Collaboration

Today, the rapid development of educational technologies offers an unprecedented
chance of multilingual STEM educational material at scale. Government and teachers
must engage with technology firms to develop and deliver digital learning infrastructures
that can provide interactivity and adaptivity as well as facilities in different languages.
Possible features of such platforms are multilingual glossaries, video tutorials with

https://doi.org/10.5281/zenodo.16760230 ||Page No - 40



Hayat || V-14 || Issue 08, 2025 || ISSN:1735-2215

subtitles, and Al-based language support tools that simplify the personalization of
learning processes. Partnerships must also aim to establish repositories of transformed
STEM material that are open-access so that high-quality educational material is bridged
to a wider student body.

Strategic Investment in Multilingual Education Infrastructure

Multilingual education needs to be heavily financed on a long-term basis. The different
governments, learning institutions, and funding organizations need to put specific
resources into ensuring that the relevant STEM-based training and study materials are
localized into regional and indigenous languages. No less significant is money allocated
to the professional growth of faculty members to enable them to acquire multilingual
pedagogical skills, among which translanguaging activities, as well as culturally
responsive pedagogy, should be mentioned. Training programs need to be perpetual, and
institutional incentives must be provided to inculcate embracing new teaching language
measures to improve understanding and learning.

Institutional Evaluation of Language Policy Effectiveness

Monitoring & Evaluation Logic Model
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Application of multilingual language policies requires rational monitoring and
assessment that will create effective policies and future refinements. Institutions ought to
formulate measures and instruments to have an idea of the impact of language policies on
student participation, academic achievement, retention, and completion rates, looking at
the data as disaggregated by linguistic background. Feedback loops involving students,
faculty, and administrators can identify areas of improvement. Regional education
authorities and national education policymakers should periodically publish their findings
on linguistic inclusivity and its effects on engineering education to ensure transparency
and guide future policies.
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Community and Parental Engagement in Multilingual STEM
Education

Promoting multilingual STEM education should involve the entire community, including
families and local organizations, in addition to institutional settings. Policymakers are
encouraged to promote those programs that boost awareness about the significance of
using a mother tongue in instruction and multilingual proficiency as a means of academic
achievement. Workshops and language support groups that are community-based should
enable both students and parents to appreciate linguistic diversity effectively as a tool of
education. To ensure that language policies are responsive and aligned with local needs,
public engagement is also essential. Additionally, supporting research and innovation in
multilingual STEM pedagogies is crucial.

Funding authorities and higher education enterprises should invest in research to develop
and maintain innovative pedagogy that incorporates multilingualism in engineering
education. This includes research on translanguaging and code-switching, as well as the
emergence of technology-mediated language supports in STEM classrooms. Best
practices based on the research findings could help create an environment of constant
learning and evolution in the policy-making scene.

Adopting these recommendations will significantly alleviate linguistic barriers in
engineering education, ensuring equity in student admissions for individuals from diverse
language backgrounds, which will help them become more globally competitive.
Multilingual policies do more than promote social justice, as they help to enrich the
academic experience, providing graduates in engineering with the skills necessary to
work in more multicultural and multilingual workplaces.

Discussion

The results illustrate an even more complicated conflict between the utilitarian benefits of
English as a global language and language inequality in education. EMI enables global
research and access and sharing of scientific knowledge and can leave behind those
students who do not have sufficient knowledge of English. Inclusive multilingual
practices can mediate these two requirements by promoting bilingualism in existing
monolingual backgrounds and enhancing English language proficiency.

Another way in which STEM can be enhanced by multilingual education would be the
integration of different cultural backgrounds and cultural orientations of communication,
which would increase innovativeness and problem-solving. Artificial intelligence and
digital content promise to create interesting avenues for increasing access to technology,
and collectively, these initiatives should receive institutional dedication as well as policy
support to be successful.

Future longitudinal and population-based studies are required to determine the long-term

implications of multilingual policies on success in academics and career outcomes among
the students of engineering.
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Conclusion

Language cannot be simply a teaching tool; it is a powerful instrument, which
predetermines the access to education, individual identity, academic achievement, and
social mobility. As a field of study, engineering requires the possession of highly
technical expertise and the ability to think creatively and develop new ideas; language, in
this case, has been both a tool of connection and a source of divisive patterns. Such
policies include English-only language instruction in schools, which can systemically
disadvantage students from non-dominant language backgrounds, as they may struggle to
grasp complex scientific concepts, engage autonomously and efficiently in classroom
interactions, and demonstrate their full potential.

This paper advocates for a paradigm shift in engineering institutions, especially in
multilingual societies, to abandon the outdated notion that linguistic uniformity equates to
academic excellence. Rather, multilingualism can be regarded as a resource: a tool to
engage in the process of pedagogy acquired with a marked mental flexibility, better
comprehension, and increased engagement. Inclusion of the inclusive language policy is
a social justice issue but one of strategic importance in generating more responsive,
equitable, and globally competent systems of education.

Such recommendations, policy-wise, accreditation-wise, and investment-wise in the
realm of multilingual EdTech and multilingual faculty preparation, show that engineering
learning can be transformed in a way that has a much greater understanding of the
linguistic circumstances of its learners. Some strategies, such as incorporating local
languages into institutional studies, providing multilingual support to students, and
creating opportunities for students to study in languages they understand, enable all
learners to excel in technical areas.

Furthermore, the concept of linguistic diversity in STEM fields prepares future students
for the demands of the globalized market, where proficiency in multiple languages,
cultural adaptability, and a sense of belonging are crucial. In a more globalized world,
being lost and culturally oriented in a diverse linguistic environment is no longer a skill;
it has become a central process of professionalization.

In conclusion, it should be said that social engineering of the language policy in the
context of engineering education takes on an opportune and a desirable consideration.
Multilingualism status is not the compromise to the critical academic standards; it is a
new step towards inclusive excellence. Such a transformation will enable us to design
more equitable, creative, and future-ready institutions of engineering that will reflect the
spread of linguistic and cultural diversity within communities they are built to serve.
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