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Abstract: The rise of technology in education has opened up more career opportunities in the Science,
Technology, Engineering, and Mathematics (STEM) fields. However, one factor which causes the
decline in STEM pursuers in higher education is the language barrier. This is because the English
language learnt in school is not specified for the STEM field, so the term English for Specific Purposes
(ESP) comes into view. This paper aims to discuss the roles of ESP in relation to STEM education in
Malaysia. The major theme revolves around language issues in STEM education, the roles and
characteristics of ESP for STEM and the first step in introducing English for STEM vocabulary in
STEM education. This paper implied that knowing the vocabulary for STEM could ensure better
teaching and learning opportunities. Future research could look into designing and developing courses
for English for STEM to leverage quality education as aspired in SDG.
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1. Introduction

English is a globally acknowledged international language due to its significance as a
communication medium. However, learners of English as a Second Language (ESL) find it challenging
to learn English (Deris & Shukor, 2019; Lingga et al., 2020). One reason is that ESL learners are not
exposed to the language since birth, so they face difficulties using it (S. Krashen, 2006). Looking at this
matter, one crucial aspect to look into in learning the English language is acquiring the vocabulary in
the target language, which is to ensure that one can use the vocabulary in various skills, such as listening,
reading, speaking, and writing (lbnian, 2017; Misbah et al., 2017; Muhamad & Rahmat, 2015).
Nevertheless, with the ever-expanding world, the English language learnt in school is used in the
working field (Nikolaeva & Synekop, 2020; Rajprasit et al., 2015). It is essential to note that with the
expansion of technology in the working field, the English language used for specific contexts is not
similar to general English. This difference has brought the term English for Specific Purposes (ESP)
into light, which is the English language used by a particular community for a specific context
(Hutchinson & Waters, 1987).

English for Specific Purposes (ESP) undeniably is more challenging because it deals with the
terms and jargon of the English language for a particular context (Dudley-Evans & St John, 1998). For
instance, learning medical words in English requires specific vocabulary, which might not be covered
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in ESL, but knowing the terms is crucial (Rajprasit et al., 2015). Despite learning ESL from a young
age, most learners still face difficulties grasping the language (Otto, 2021; Rafiq et al., 2019), and what
is more for ESP learners. However, ESP has been regarded as an essential branch in the teaching and
learning of the English language because different contexts require different mastery of the language.
Plus, the role of ESP started to emerge since the evolvement of science and technology, which requires
specific use of language to suit their environment (Carver, 1983; Dudley-Evans & St John, 1998;
Hutchinson & Waters, 1987).

Looking into the primary role of ESP, it is vital to leverage the English language for learners in
the science and technology field of studies. With regard to field advancement, which requires the
intervention of ESP, one expanding area is the Science, Technology, Engineering, and Mathematics
(STEM) field. STEM was introduced by the United States (US) National Science Foundation in 1998
as the rapid growth of machines took place. Since then, STEM has grown worldwide, and STEM-related
jobs are more in demand (Ministry of Education, 2013; Sheldrake, 2020; UNESCO, 2020). With the
increasing number of STEM-related professions, the number of STEM graduates should be able to cater
to the jobs for the country’s economy. However, the language barrier has become an issue in the
working environment, whereby many graduates are reported to have inadequate English language
competency for their job scopes (Agus Budiharto & Amalia, 2019; Amutan et al., 2019; Hirsch, 2017).
This has brought up the importance of learning English for specific purposes. Therefore, this paper aims
to discuss the roles of ESP in relation to STEM education in Malaysia.

2. STEM Education in Malaysia

Relating the Malaysian educational situation to the current world, STEM has been paid more
attention in the Malaysian education system as a vast and expanding field (Ministry of Education, 2013).
In the Malaysian context, where English is learned as a second language, the demand for graduates with
good English proficiency is irrefutable as the English language could bridge the language barrier
between non-native countries (Arumugam et al., 2014; Nawal et al., 2017; Rasalingam & Embi, 2018).
The notion that graduates are not up to par with their language abilities becomes an issue for education
in Malaysia (Abidin & Hashim, 2021; Hirsch, 2017). According to the Malaysian Education Blueprint
(2013-2025), the education system in Malaysia puts more emphasis on STEM (Ministry of Education,
2013). Since more STEM-related jobs are coming into view, there is also a need to look into the
language issue these graduates have to enhance the quality of education, as recently announced in the
Twelfth Malaysia Plan (RMK12) (Economic Planning Unit, 2021). The Twelfth Malaysia Plan has
thirteen shifts to empower the nation’s growth. Resonating with game-changer 10, which is developing
future talent, the importance of leveraging education is highlighted. The quality of education to produce
a labour market for sustainable nation growth becomes one of the strategies in this shift (Economic
Planning Unit, 2021), which means that education should tackle specific issues first.

2.1 Language Issues in STEM Education

One factor associated with poor English competency among STEM graduates is that the
schooling system, especially the Malaysian education system, separates STEM subjects from the
English language. In Malaysia, the medium of instruction in teaching Science and Mathematics changes
frequently. The different mediums of instruction cause a language barrier (Kamsi et al., 2019; Siti Nur
Diyana et al., 2018). The language barrier has made it difficult for learners to suddenly change from
Malay to English (Baharin & Kamarudin, 2018; Sabirin et al., 2020). This is because STEM-related
subjects or courses are taught in English in higher education. Also, STEM-related fields tend to
cooperate or compete globally, emphasising the importance of the English language (UNESCO, 2020).
Considering that the inconsistency has caused language problems for STEM learners, it is crucial to
start from the basics of acquiring the English language for STEM (Mohd Haniff et al., 2020). Thus, to
curb the issue, vocabulary acquisition is the first step in language learning (Brown, 2000; Coady &
Huckin, 1997). As Misbah et al., (2017) reported, one of the factors associated with difficulties in
learning a second language is the lack of vocabulary. This shows that acquiring vocabulary should be
emphasised first before developing other skills such as listening, reading, speaking, and writing (Kim,
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2020; Lee & Stephens, 2020). However, a problem associated with English language learning in the
Malaysian context is that the English language is too general (Ye, 2020). Hence, STEM-related
vocabulary is not explicitly discussed, hindering their vocabulary acquisition, which brings light to ESP.

2.2 English for Specific Purposes (ESP)

Over the years, technological advancement has changed how people use English. The term
English for Specific Purposes (ESP) has become a new form of language aimed to cater to the language
of different fields of studies, such as business with technology and science. ESP’s primary purpose is
to involve only a particular community or group with common learning goals and needs (Hutchinson
& Waters, 1987). ESP has been widely used as an approach in various research, which brought in some
areas under the domain of ESP, such as English for Academic Purposes (EAP), English for Legal
Purposes (ELP), English for Business Purposes (EBP), English for Vocational Purposes (EVP) and
English for Occupational Purposes (EOP) (Paltridge & Starfield, 2013). On another note, Carver
(Carver, 1983) categorised ESP into three categories: 1) English as a restricted language, 2) English for
Academic and Occupational Purposes, and 3) English with specific topics. However, Hutchinson and
Waters (Hutchinson & Waters, 1987) broke down ESP into three branches, which are 1) English for
Science and Technology (EST), 2) English for Business and Economics (EBE), and 3) English for
Social Studies (ESS). These three categories were further branched into two, known as a) English for
Academic Purposes (EAP) and b) English for Occupational Purposes (EOP). Figure 1 below represents
the “Tree of English Language Teaching (ELT)” by Hutchinson and Waters (Hutchinson & Waters,
1987).

English for Specific Purposes (ESP)

A

English for Science and English for Business English for Social
Technology (EST) and Economics (EBE) Studies (ESS)
English for Academic English for Occupational

Purposes (EAP) Purposes (EOP)

Fig. 1 The tree of ELT (Hutchinson & Waters, 1987)

The role and importance of ESP differ according to the context. In Hutchinson and Waters’s
(Hutchinson & Waters, 1987) definition of ESP, there is a visible gap between EAP and EOP. The EAP
is mainly geared towards studying, while EOP is aimed at the workplace. However, it could be seen
that Carver (1983) portrayed a similar categorisation of EAP and EOP because he implied that the end
goal of these two categories is employment. Hutchinson and Waters (Hutchinson & Waters, 1987) noted
that the end goal for EAP and EOP was the same, but the means to achieve it differs. Hence, they
separated the two branches (Hutchinson & Waters, 1987).

2.2.1 The Role and Characteristics of ESP

Despite having different categorisations, ESP has its characteristics, guiding practitioners,
researchers, and teachers to develop an ESP course. Indeed, ESP branches out into many categories,
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like EAP and EOP, the more common ones. Although famous theorists of ESP agreed that ESP is an
approach specified for a particular context and learners (Carver, 1983; Dudley-Evans & St John, 1998;
Hutchinson & Waters, 1987; Paltridge & Starfield, 2013), there are still differences in how they perceive
the role of ESP in education. The two notable theorists who show different perceptions of the role of
ESP are Hutchinson and Waters (Hutchinson & Waters, 1987) and Dudley-Evans and St John (Dudley-
Evans & St John, 1998). First, Hutchinson and Waters (1987) drew a distinctive line between ESP and
General English (GE). This showed that the methods of instruction differ in language teaching and
learning. Second, they emphasised the role of ESP based on learners. They considered ESP a learner-
centred approach where designs and delivery of the language should revolve around learners’ needs.
Though Dudley-Evans and St John (1998) did consider learners’ needs, they emphasised that ESP is
not to be broken down into various disciplines, as Hutchinson and Waters (1987) defined. Dudley-
Evans and St John (1998) also ensured that ESP is focused on the language, skills, and functions aside
from learners’ needs.

Different researchers similarly described the characteristics of ESP. As mentioned, prominent
theorists have their descriptions of ESP. The three ESP theorists who described ESP with similar
characteristics were Carver (Carver, 1983), Hutchinson and Waters (Hutchinson & Waters, 1987), and
Dudley-Evans and St John (Dudley-Evans & St John, 1998). Carver (1983) was one of the earliest
theorists in the ESP field, who outlined three characteristics of ESP. He mentioned that ESP materials
should be authentic, have specific purposes and be self-directed. The authenticity of materials is indeed
a characteristic of ESP. Dudley-Evans and St John (1998) mentioned that ESP learning materials need
not be newly created. They can also be modified; in some cases, modification is unnecessary, but the
authenticity should remain. Authenticity in materials refers to originality, whereby ESP materials are
specified for a particular context, rendering the authentic nature. This clearly shows that ESP materials,
developed or adopted in language teaching, should be original because they refer to specific content for
specific learners and contexts.

One notable feature of ESP that many have identified is the specific content for a particular
target. Another characteristic of ESP is the end goal or purpose of the content. Carver (1983) stated that
the end goal for ESP learners is to be able to use the language in the targeted context. Carver (1983)
and Hutchinson and Waters (1987) mentioned that ESP learners are mostly adults because the end goal
is to develop communicative abilities. However, Dudley-Evans and St John (1998) added to that by
stating that ESP can also be designed for secondary school learners, which is a prominent key for this
study. Also, the purpose mentioned by Dudley-Evans and St John (1998) also specifies adult learners
in the occupational setting and includes school learners’ General English (GE) knowledge, particularly
grammar, discourse, and skills. This shows that the characteristic of ESP goes beyond the purpose of
catering to occupational demands. This study looks into creating a supplementary mobile learning
module to encourage learners to learn STEM-related vocabulary starting from secondary school.

Finally, the common characteristic of ESP is self-directed. In this sense, self-directed refers to
learners’ autonomy. Carver (1983) defined self-directed as giving freedom for learners to choose the
time, place, and method of learning, which also means making them ESP users rather than learners.
This definition provided by Carver (1983) is indeed a trait of ESP, as agreed by Hutchinson and Waters
(1987), who described self-directed as analysing the learners’ needs. Dudley-Evans and St John (1998)
also mentioned that teaching specific content requires a particular methodology to cater to learners’
learning needs. They also said that it is vital to analyse learners’ needs. Analysing learners’ needs and
designing appropriate learning tasks are also known as needs analysis. Many ESP practitioners and
designers conduct needs analysis as ESP requires specific content, which can only be identified through
needs analysis.

The growing research on ESP has become a trend since the 1960s. ESP caters to various fields,
including arts, business, and sciences. Some ESP courses are also designed by combining art and
science disciplines. A study by Pollard and Olizko (2019) combined arts and ESP, involving tertiary-
level chemical engineering learners. This study is unique as the integration of arts encourages creativity.
Also, authentic materials were mentioned as well. Another recent study by Dolidze and Doghonadze
(2020) includes technology in ESP teaching in tertiary education.

Similarly, a study on chemical engineering learners was carried out in the Ukrainian context,
looking at ESP for technical competency (Fedorenko et al., 2020). This current trend of integrating
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technology in ESP research sheds new light on the ESP field. Many studies in the ESP context were
associated with adult learners, particularly learners at the tertiary level (Lavrysh & Saienko, 2020; Lou
et al., 2020; Mostafavi et al., 2021; Nikolaeva & Synekop, 2020; Otto, 2021). This shows a gap in the
research on ESP, particularly for secondary school learners.

2.3 ESP and STEM

Although the English language is taught in school as part of the curriculum, the English
language subject is too general, and it is not contextualised for STEM learners (Fang & Liu, 2020).
Despite learning English from a young age, learners still find it challenging to master English. One
difficult area for ESL learners is mastering English vocabulary (Aravind & Rajasekaran, 2020; Mohd
Haniff et al., 2020). Undeniably, vocabulary is indeed crucial in ensuring the success of language
learning (Lee & Stephens, 2020). Despite having other skills in the English language, such as grammar,
reading, writing, listening, and speaking, the mastery of vocabulary is more vital (Kim, 2020; Solikhah,
2020). This is because, without proper vocabulary in the language, learners would be unable to use the
language in terms of accuracy and fluency (Solikhah, 2020).

The importance of vocabulary acquisition has been deemed vital by many researchers
(Fernandez et al., 2019; Kim, 2020; Kocabas et al., 2019; Lacosse et al., 2020; Lee & Stephens, 2020;
Maarouf, 2019). In this study, the lack of vocabulary related to the STEM field has become a barrier
for learners. In secondary schools, STEM subjects are taught separately from the English language. This
resulted in inadequate vocabulary comprehension for STEM learners (Fang & Liu, 2020). Based on the
textbook analysis in the Malaysian English syllabus, particularly for secondary school learners, it can
be seen that there are limited topics related to STEM. This shows that learners are not given ample
opportunity to learn the jargon, terms, and vocabulary related to STEM in the English subject (Junaini
et al., 2019). This indicates that English is too general for secondary school Malaysian learners (Fang
& Liu, 2020). Table 1 below shows the topics for the secondary school English textbooks, starting from
Form 1 to Form 5.

Table 1. Summary of English Topics Related to STEM

Form Topics Related to STEM Reference

: What Do You Like? Pulse 2 Student’s Book
: Fact or Fiction? by Michele Crawford

: Wild Weather /

: Life on Earth /

: Let’s Experiment5 /

Money

- Journeys

: Good Luck, Bad Luck

: Take Care /

: Family Ties Close Up B1 Student’s
: Food, Food, Food! Book by Angela Healan
: The Wonders of Nature / and Katrina Gormley

: Special Relationships

: A Place to Call Home

: Ready, Steady, Go!

: Extreme Situations

: Time to Spare

: High-Tech World /

10: That’s Entertainment

11: Lessons to Learn

12: The Body Beautiful /

w
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Form Topics Related to STEM Reference

: Let’s Chat Full Blast! Plus 4

: Ready for Anything Student’s Book by

: Buy It! Mitchell

: Being a Teen

: Globetrotting /

: Time Out

: Mother Nature /

Image

: It’s Personal! English Download B1+
: Life’s Great Mysteries Form 5 by Elizabeth

: The World of Sport Gordon, Liz Hammond,
: Shopping Therapy Phillip James, Liz Stolls
: The Environment /

Crime

: The Media

: A Hard Day’s Work

: Getting Away

10: Where on Earth?

11: High-Tech World /

12: Happy to Help!

ol
OO NDURWN—OND TR WN —

As can be seen, the STEM topics are limited in the Malaysian English syllabus in secondary
school. Form 1 English has three topics related to STEM out of five, but Form 2 has no related topics
among the four mentioned topics. Form 3 has three topics related to STEM out of twelve, whereas Form
4 and 5 have two STEM topics out of eight and twelve topics, respectively. This shows that there are
indeed limited STEM-related topics in the Malaysian English syllabus in secondary school. With this,
learners have little opportunity to learn and grasp the terms and jargon related to STEM, which becomes
a barrier (Baharin & Kamarudin, 2018; Fang & Liu, 2020; Junaini et al., 2019; Sabirin et al., 2020).
Since Form 4 and 5 learners can choose either STEM or arts stream (Ministry of Education, 2013), the
terms and jargon related to STEM should be introduced in the upper secondary school. Introducing
English vocabulary for STEM could be the initial step in preparing STEM learners for higher
institutions (De Meester et al., 2020; Lacosse et al., 2020; Ye, 2020).

With regards to acquiring English vocabulary for STEM learners, the role of ESP comes into
view. ESP focuses primarily on the functions of a language, as mentioned by Dudley-Evans and St John
(Dudley-Evans & St John, 1998). Learning ESP differs from learning ESL, as ESP emphasises
awareness of the context to create authentic language learning for specific situations (Hutchinson &
Waters, 1987). Looking into the syllabus of general English in secondary schools, there is a need to
adopt ESP to learn specific vocabulary for STEM, and undeniably, vocabulary acquisition is the first
step in mastering a language (Fernandez et al., 2019; Gayathree & Harwati, 2021; Kim, 2020; Kocabas
et al., 2019; Lacosse et al., 2020; Lee & Stephens, 2020; Maarouf, 2019). Since ESP is discipline-
specific (Carver, 1983; Dudley-Evans & St John, 1998; Hutchinson & Waters, 1987), there is a need to
look into upper-secondary learners. In Malaysia, upper secondary (referring to Form 4 and Form 5)
learners can choose their paths and streams, which are discipline-specific (De Meester et al., 2020).
Introducing discipline-specific vocabulary could bridge the language gap between secondary and higher
institutions.

The adoption of ESP in the teaching and learning of English for STEM is crucial in this case.
One feature of ESP is the authenticity of the materials (Dudley-Evans & St John, 1998; Hutchinson &
Waters, 1987; Paltridge & Starfield, 2013). The learning strategies in using authentic materials for ESP
include using audio and visual, allowing language to be functionally used in contextualised settings,
which is more vital in the current era (Kuchkarova, 2020; Sitepu et al., 2020; Vora, 2020). This is
because the objectives of learning ESP are closely related to the learners’ needs (Dudley-Evans & St
John, 1998). Hence, acquiring English for STEM vocabulary could assist learners in their future
endeavours as the nature of it is authentic and contextualised.
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2.4 Vocabulary Learning

Vocabulary learning in STEM contexts requires a different range of words and should have
specificity. Vocabulary is essential in language learning; without proper vocabulary, learners could not
produce speech (Krashen, 2009). Due to that, vocabulary acquisition should be emphasised. In second
language acquisition, vocabulary learning involves direct instruction, in which learners learn words in
formal education. This means that, for a learner to perform well in a particular language, they need to
possess a specific range of words. Before looking at the vocabulary size, the nature of vocabulary
learning should be looked into. In vocabulary learning, there are three tiers to be looked into: 1) Tier 1,
2) Tier 2, and 3) Tier 3 (Beck et al., 2013). Figure 2 below shows the three tiers of vocabulary learning.

Subject specific, Tier 3

academic language _(osmosis,
trigonometry)

High frequency in

i Tier 2
written te?(ts, less (gregarious, beneficial, required,
common in speech maintain)
High frequency in
speech, rarely Tier 1
require (table, slowly, write)

Fig. 2 Three tiers of vocabulary (Beck et al., 2013)

According to Beck et al. (2013), the three tiers of vocabulary show which vocabulary teaching
should be emphasised. In tier 1, the vocabulary comprises essential words acquired through informal
learning, usually at an earlier age of language acquisition. On the other hand, tier 2 vocabulary plays a
more significant role for English language learners because the words in tier 2 are generalisable to most
contexts. In tier 3, the vocabulary is precise, focusing on particular fields, which only need proper
instructions when there is a need. Not everyone needs to master tier 3 vocabulary; hence, Beck et al.
[56] emphasised vocabulary teaching tier 2. Though tier 2 vocabulary is generalisable, it was further
emphasised that the main element in teaching vocabulary is to ensure that it is specific for students to
learn in their contexts (Beck et al., 2013; Herman & Dole, 1988; Sternberg, 1987). This shows that there
is a need to look at specific-context vocabulary in tier 2 to suit the needs of learners to function well in
society. Hence, to identify how many words a learner should know, it is essential to look into the
vocabulary size of English language learners.

2.4.1 Vocabulary Size

The vocabulary size differs for each learner. Native learners, 17 years old, were required to
have between 14000 and 15000 words; however, non-native speakers of a similar age group must have
between 8000 and 9000 words (Kurniawan, 2017). However, Nation and Waring (1997) mentioned that
ESL learners need to master words at 3000 and 5000 levels to comprehend texts and speeches
effectively. This was supported by Ng et al., (2020), who mentioned that it is too challenging for ESL
higher education students, particularly in engineering, to learn 14000 words. A study by Wong et al.,
(2019) examined the vocabulary size of Malaysian ESL learners in secondary education. It was reported
that most students did not pass the 2000-word level test, meaning they have not mastered a threshold
level of words required for higher education.

In enhancement, 61 studied ESL learners pursuing engineering in higher education. They found that the

learners need 11000 words to perform efficiently in their field. This vast difference showed that learners

in Malaysia are still less proficient in English, which requires a novel solution. English language

learners should learn eight to ten words per week, be taught via direct instructions, and be introduced

during formal learning. However, Graves (2016) mentioned that English language learners need to learn
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between 3000 to 4000 words per year, meaning they need to know at least 20 words daily. Regardless,
these words must also come from context, as it is the nature of effective vocabulary instruction
(Sternberg, 1987). Thus, there is a need for teachers and educators to look into introducing specific
vocabulary in secondary school properly (Ng et al., 2020) precisely because STEM learners have the
specific vocabulary to master.

3. Conclusion

In conclusion, this paper aims to discuss the roles of ESP in relation to STEM education in
Malaysia. ESP is a fundamental approach in designing instructions, particularly for the fields of Science,
Technology, Engineering, and Mathematics (STEM) in Malaysian secondary schools. Although
English for Science and Technology (EST) is a branch under ESP, the context is more towards adult
learners. However, ESP can also be designed for secondary school learners and emphasises that the
learning needs of the learners should be identified based on their end goal. The end goal of ESP for
STEM is to start with the fundamental language component, vocabulary acquisition, particularly for
STEM. Knowing the vocabulary size for an ESP course provides enlightenment in a course’s design
and development. Hence, the importance of vocabulary size is undeniable. English language learners
need to learn between eight to ten words per week, but it was also suggested that at least 20 words per
day are needed to achieve the number of words learned in a year. This paper implied that knowing the
vocabulary size is to ensure that the number of words introduced in English for STEM is sufficient.
Future research could look into designing and developing courses for English for STEM to leverage
quality education as aspired in SDG.
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