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Abstract

The dominance of the English language in computer science across
programming languages, documentation, instruction, and scientific
publication is well recognized. This situation contrasts with the
actual distribution of spoken languages in the world, where only
approximately 5% of the population of the world are native English
speakers and a further 15% are non-native English speakers (NNES).

For NNES students learning programming or computing in uni-
versities, the dominance of the English language can present a
challenge. This challenge can manifest in multiple forms such as
keywords, technical documentation, tutorials, or even descriptive
terminology that may only exist in English.

This situation impacts international students in English-speaking
countries, those studying in regions where English is the medium
of instruction, and it also affects students in non-English-speaking
countries who do not study in English. In all of these cases, students
may have to deal with computer terminologies or other documen-
tation that have no direct translations in their language.

This working group aims to systematically investigate the extent
that the English language presents a barrier to non-native English
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speakers in computing education, specifically in introductory pro-
gramming courses delivered entirely in English to populations of
non-native English speakers. This multi-prong effort is based on
the existing literature, instructor observations, student experiences,
and popular introductory programming textbooks. The diverse na-
tionalities and localities of the working group members prime our
work for varied perspectives on the topic.

CCS Concepts

« Social and professional topics — Computing education pro-
grams; Model curricula.

Keywords

CS1/CS2, Non-native English Speakers, Native Language, Introduc-
tory Programming

ACM Reference Format:

Sean Russell, Ellie Lovellette, Dennis ] Bouvier, Suad Alaofi, Bedour Alshaigy,
Olga Glebova, Andre Henney, Stan Kurkovsky, Fiona McNeill, Shanon
Reckinger, and Jorge Silveyra. 2025. Effect of Native Language on Learning
to Program. In Proceedings of the ACM Global Computing Education Con-
ference 2025 Vol 2 (CompEd 2025), October 21-25, 2025, Gaborone, Botswana.
ACM, New York, NY, USA, 3 pages. https://doi.org/10.1145/3736251.3749524

1 Context and Motivation

The field of computer science has been intrinsically shaped by the
English language since its inception. This linguistic foundation
is deeply rooted in the historical development of the discipline’s
core tools, programming languages and their compilers, as well as
the documentation produced for these tools. Early programming
languages, such as FORTRAN, COBOL, ALGOL, LISP, and BASIC
all use keywords and terms based on the English Language.
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As computing evolved through subsequent generations of pro-
gramming languages, the majority of commercially used program-
ming languages inherited and perpetuated this convention. As such,
English-based keywords became the de facto standard for defining
control structures, data types, operators, and core functionalities.

A natural consequence of the dominant position of the English
language in the field is that much of the technical documentation,
seminal textbooks, influential research papers, online tutorials, and
developers forums for virtually all programming languages are
produced primarily, and often exclusively, in English.

While this has been the situation for decades, changes to the
general landscape of higher education are bringing this issue to the
foreground. These changes are a result of two trends: increasing
international students in western universities and international
universities choosing to teach programs through English.

In 2023, there were approximately 3.6 million international stu-
dents in the USA, Canada, the UK, and Australia [6] - collectively
known as the “Big Four”. Changing political environments have led
to a decreased level of interest in information about international
programs in three of these countries [9], but it is unclear if this will
result in an overall reduction in numbers of international students.
While not all of these international students are non-native English
speakers, this percentage is likely quite large.

It is a much more difficult prospect to calculate the number of
non-native English-speaking students at institutions where the
medium of instruction is English. Research by Studyportals and the
British Council identified 40,786 English-taught programs outside
of the Big Four, compared to 142,476 programs within the Big
Four [10]. While this is a much smaller number of programs, the
percentage of students who are non-native English speakers is
likely to be much higher, up to 100% in some cases.

The overall takeaway from this is that there are large numbers
of NNES students across the world learning programming or com-
puting. While research has highlighted difficulties faced by aspiring
programmers who do not speak English natively [5], the effect this
has in our classrooms is not well understood.

2 Goals

The goals of this working group are multifold. We first aim to
establish a grounding in the literature that considers the native lan-
guage of students in English Medium of Instruction (EMI) computer
programming course environments. This will serve to frame the
context of the research as well as identify papers that can inform
the other activities being carried out in parallel.

The second goal is to survey instructors teaching CS1/CS2 courses
both at institutions with high and low numbers of international
students. Targeted respondents are instructors who have taught
introductory programming courses in the last 5 years. They will
be asked to share their perspectives on English as the medium for
instruction in introductory programming courses, on how the pres-
ence of NNES students in the classroom influences teaching and the
selection of materials; on policies related to the admission of these
students and their suitability; and observations of the performance,
coping mechanisms and help seeking behaviors of NNES students
studying programming in English.
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Additionally, some of the instructors responding to the survey
are expected to be NNES themselves and may have studied program-
ming in English or in their native language. Open questions within
the survey instrument aim to allow these instructors to provide
information colored by their own experiences.

The third goal is to improve the general understanding of lan-
guage usage in introductory programming textbooks. This will
involve the analysis of a number of textbooks, both open source
and those highlighted in the instructor survey, to build a corpus
for analysis. Previous work has been carried out in this area, but
has been somewhat limited in scope [1, 3]. The words in the corpus
will be compared against graduate word lists in English such as
the Common European Framework of Reference for Languages
(CEFR) [8]. This will enable a basic analysis of the difficulty of
the language used as well as allowing the identification of terms
that are discipline-specific and may require greater explanation for
English language learners.

This analysis aims to build subsets of the general corpus for
individual contexts such as paradigm and language combinations.
These subsets will enable more targeted and relevant identification
of difficult words for easier use in instructor or author contexts.

The final goal is to gain a wider understanding of students’ per-
ceptions of studying to program in English. Currently, research in
this area is relatively disjoint. There have been widely targeted sur-
veys that include users of certain services like pythontutor.com [5],
which included all users and not just those studying introductory
programming, or are limited to small numbers of students from a
limited number of universities [2].

This survey will be distributed to students in introductory pro-
gramming courses attended by both native and non-native English
speakers. Questions will include basic demographics limited to lo-
cation and student level, self-assessed language proficiency, as well
as questions related to the use of English in lectures, textbooks,
technical resources, assessments, and interactions with faculty and
classmates. In addition, students will be asked about their help-
seeking behaviors related to the use of the English language in
programming courses.

Administered with the student survey will be a short multiple-
choice concept test adapted for the programming language the
students are currently learning in class.

While this working group recognizes the importance of studying
the impact of the language of instruction on student learning out-
comes, we deliberately sidestep a broader set of questions related
to teaching programming in languages other than English. This is
a decision driven by the practical realities of the amount of work
that can be completed during the timeframe of a working group.

3 Methodology

As the goals of the working group are varied, the methods we will
use to achieve them are similarly varied.

3.1 Literature Review

The working group will complete a systematic literature review.
This will capture the literature in the area of NNES students learn-
ing introductory programming in EMI CS courses. Results will
be sought from databases including the ACM digital library, IEEE


pythontutor.com
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Xplore, SpringerLink, and publications from the Taylor & Francis
group.

3.2 Textbook Analysis

Textbooks identified in the instructor survey, as well as those that
are open source or highly rated, will be analyzed. This initial analy-
sis will be completed using the AntWordProfiler software [7], with
decisions made about other techniques to be applied during the
completion of the process (e.g., stemming or lemmatization).The
precise reference word lists to be used, as well as the contents of
the ignore lists, will also be decided during the completion of the
research.

3.3 Survey of Instructors

We aim to understand instructors’ perspectives on the performance
of NNES students within their CS1/CS2 classes. We will recruit
instructors from institutions with both high and low numbers of
NNES (e.g., international) students. The survey will be hosted on
Qualtrics, and responses will be anonymous. Recruitment will be
done through professional mailing lists and personal networks of
the working group authors.

3.4 Survey of Students

We also aim to understand students’ perspectives on learning to
program in an EMI environment. We will recruit NNES students
and native English-speaking students who are enrolled in an intro-
ductory programming course. Recruitment will be done through
course instructors, including working group members, their pro-
fessional contacts, and potentially respondents of the survey of
instructors.

Data in both surveys will be gathered anonymously, except
where instructors may optionally include contact details to enable
involvement in further research. Quantitative and categorical data
from both surveys will be analyzed using the appropriate statistical
tests. Thematic analysis [4] will be used to identify the themes
arising from the responses to the open questions in both surveys.

3.5 Concept Test

The survey of students will include a concept test appropriate for
an introductory programming course. Concept tests will be created
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for the programming language of the instructional context and will
be administered via Qualtrics together with the student survey.

4 Conclusion

The members of this Working Group are hopeful that the fruits of
our labors will inform introductory programming teaching practice.
An increased awareness on the part of instructors of the difficulties
faced by NNES students in their classes is a good outcome. The
production of a more tangible set of actions that can be taken to
improve the situation for non-native English speaking students in
our classes is the desired result.
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