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Abstract

This study aims to investigate the state of English language proficiency among
science and technology students in Delta State, Nigeria, and explore the
specific language challenges and needs they encounter. The research adopts a
quantitative approach, employing a structured questionnaire to collect data
from a sample of 120 teachers who teach science and technology subjects in
secondary schools and tertiary institutions in Delta State. The findings reveal
that science and technology students in Nigeria have a low level of English
language proficiency, as perceived by the respondents. They struggle with
understanding discipline-specific vocabulary and terminology, comprehending
scientific texts in English, and effectively communicating scientific ideas.
However, ESP programs are regarded as highly effective in enhancing
students' language skills, providing the necessary tools for comprehension and
communication of complex scientific concepts. Moreover, incorporating ESP
strategies and materials into science and technology education is found to
positively influence students' academic performance and future career
prospects. Based on these findings, it is recommended to strengthen English
language proficiency programs tailored for science and technology students,
integrate ESP programs into the curriculum, provide professional development
for teachers in teaching ESP, and foster collaboration and international
engagement to enhance students' language proficiency and exposure to global
scientific advancements.
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Introduction

Science and technology education plays a crucial role in the sustainable development
of nations, as it equips students with the knowledge and skills necessary to address complex
challenges and contribute to economic growth (UNESCO, 2015). In Nigeria, a country
striving for sustainable national development, the importance of science and technology
education has been increasingly recognized (World Bank, 2018). However, language
proficiency, particularly in English, the medium of instruction in Nigerian schools, is
essential for students to excel in these disciplines and effectively contribute to the
development of the nation (Ola-Busari, 2014; Truong, 2012).

English for Specific Purposes (ESP) has emerged as an approach to language teaching
and learning that focuses on equipping students with the language skills necessary for
specific fields or domains (Widodo, 2016).). ESP in the context of science and technology
education aims to bridge the gap between language proficiency and the specialized language
demands of these disciplines (Gatehouse, 2001). By integrating ESP into science and
technology curricula, students can develop the language competencies needed to comprehend
and effectively communicate scientific concepts, research findings, and technological
innovations (Rao, 2014).

While ESP has been widely studied and implemented in various contexts, its
application and effectiveness in science and technology education in Nigeria remain
relatively underexplored. There is a need to assess the current state of English language
proficiency among science and technology students, identify the specific language challenges
they face, and explore the potential of ESP programs to address these challenges and enhance
their language skills (Tang, 2020, Mulyadi, 2021; Banditvilai, 2016;Arn6-Macia&Mancho-
Barés 2015). Furthermore, the impact of incorporating ESP strategies and materials into
science and technology education on students' academic performance and future career
prospects in Nigeria needs to be examined.

This study aims to address these research gaps by investigating the role of ESP in
science and technology education in Nigeria and its potential for equipping students for
sustainable national development. The research will examine the language needs and
challenges faced by science and technology students, evaluate the effectiveness of existing
ESP programs, and explore the impact of incorporating ESP strategies on students' language
skills and career readiness.

By examining the current state of ESP in science and technology education in Nigeria
and proposing recommendations for improvement, this study aims to contribute to the
existing literature on ESP and provide insights for policymakers, curriculum developers, and
educators in enhancing language education in science and technology disciplines.
Furthermore, it seeks to highlight the importance of English language proficiency in
supporting sustainable national development efforts in Nigeria.

Statement of the Problem
Science and technology education is of paramount importance for sustainable national
development in Nigeria. However, the language proficiency of science and technology
) students, particularly in English, poses a significant challenge. English serves as the medium
of instruction in Nigerian schools, and inadequate language skills hinder students' ability to
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comprehend scientific concepts, effectively communicate their ideas, and contribute to
scientific advancements (Montgomery, 2013; Adegbija, 2004).

Despite the recognition of the language barriers faced by science and technology
students, the integration of English for Specific Purposes (ESP) programs tailored to their
specific needs remains limited in Nigeria. The lack of tailored language instruction hampers
students' academic performance, research capabilities, and future career prospects (Alharbi,
2022; Outemzabet&Sarnou, 2023). Therefore, a comprehensive understanding of the
language needs and challenges faced by science and technology students and the
effectiveness of ESP programs in addressing these issues is imperative. The lack of research
on ESP in the context of science and technology education in Nigeria limits the development
of evidence-based strategies to enhance language proficiency and support sustainable national
development efforts (UNESCO, 2015).

Hence, this study aims to address the following problem: What are the language
challenges faced by science and technology students in Nigeria, and to what extent can
English for Specific Purposes (ESP) programs effectively address these challenges and equip
students for sustainable national development? By investigating the language challenges
specific to science and technology education and assessing the effectiveness of ESP programs
in addressing these challenges, this research seeks to provide valuable insights into the
language education needs of science and technology students in Nigeria. The findings will
inform policymakers, curriculum developers, and educators about the importance of tailored
language instruction and the potential impact of incorporating ESP strategies in science and
technology education.

Overall, this study aims to bridge the gap between language proficiency and the
specialized language demands of science and technology disciplines, thereby supporting
sustainable national development in Nigeria by equipping students with the necessary
language skills for academic success and future career opportunities.

Objectives of the Study

The broad objective of the study is to investigate English for Specific Purposes (ESP)
in Science and Technology Education as a tool for equipping Students for Sustainable
National Development in Nigeria. Specifically, this study aims to:
1. Assess the current state of English language proficiency among science and
technology students in Nigeria.
2. Examine the specific language challenges and needs faced by science and technology
students in Nigeria.
3. Explore the effectiveness of English for Specific Purposes (ESP) programs in
improving students’ language skills and their ability to effectively communicate scientific
concepts in Nigeria.
4. Investigate the impact of incorporating ESP strategies and materials into science and
technology education on students' academic performance and future career prospects in
Nigeria.

Conceptual Clarification
Language proficiency is a foundational concept within the conceptual framework of
this study. It refers to the overall level of English language skills possessed by science and
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technology students. Language proficiency encompasses multiple dimensions, including
listening, speaking, reading, and writing skills, as well as vocabulary knowledge and
grammatical accuracy (Wolf, et al 2023; Mirkhaydarovna, 2023; Richards & Pun 2023).
Students with higher language proficiency are better equipped to understand and express
complex ideas, engage in academic discussions, and effectively communicate their research
findings.

In the context of science and technology education, language proficiency plays a
critical role in facilitating comprehension of scientific concepts and technical terminology. It
enables students to read and understand scientific texts, research papers, and instructional
materials, which are often written in English (Adeyanju, 2018). Strong language skills allow
students to effectively communicate their ideas, collaborate with peers, and participate in
classroom discussions and scientific debates (Parker, 2023).

Moreover, language proficiency is closely linked to academic success in science and
technology disciplines. Students with higher language proficiency are more likely to achieve
better grades, perform well in exams, and produce high-quality research outputs (Zarrinabadi,
2023). Effective communication and language competence are crucial for presenting research
findings, writing scientific reports, and participating in scientific conferences (Ismail
&Heydarnejad 2023).

Understanding the language proficiency levels of science and technology students is
crucial for evaluating their language needs, designing appropriate ESP programs, and
determining the impact of language instruction on their academic and professional
development. By examining the relationship between language proficiency and other
variables within the conceptual framework, researchers can identify strategies to enhance
students' language skills and contribute to their overall success in science and technology
education.

ESP programs

ESP programs play a crucial role in addressing the specific language needs of science
and technology students within the conceptual framework of this study. These programs are
designed to provide targeted language instruction that is tailored to the unique requirements
of these disciplines (Nimasari, 2018). They aim to equip students with the language skills
necessary to effectively communicate and comprehend technical information in their field of
study.

Program design is a key aspect of ESP programs. It involves determining the goals
and objectives of the program, identifying the language skills to be developed, and selecting
appropriate teaching materials and resources (Nimasari, 2018). For instance, an ESP program
for engineering students may focus on developing skills such as reading technical diagrams,
understanding engineering terminology, and writing reports specific to the field (Fitria,
2020). Program design also takes into account the students' proficiency levels, learning
preferences, and specific language needs within the science and technology domain.

Pedagogical approaches used in ESP programs are often learner-centered and task-
based, emphasizing active engagement and authentic language use (Eslami, 2010). These
approaches provide opportunities for students to practice using language in realistic contexts

) and develop the necessary skills for their future professions. For example, project-based
learning activities that simulate real-world scenarios and require students to work
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collaboratively can be incorporated into the program (Belcher, 2006). These activities
encourage the application of language skills to solve discipline-specific problems and
promote the integration of content and language learning.

The selection and development of appropriate curriculum materials are crucial for
effective ESP instruction. Authentic materials such as scientific articles, research papers, and
technical reports from reputable sources can be used to expose students to the language and
discourse conventions of their field (Huang & Yu 2023). This enables students to develop
their reading and comprehension skills while familiarizing themselves with the specialized
vocabulary and language structures used in scientific and technological contexts. In addition,
supplementary resources such as multimedia materials, online resources, and discipline-
specific dictionaries can support students' language learning process (Pun, & Cheung 2023).

Assessment methods within ESP programs are designed to evaluate students'

language proficiency and their ability to effectively use language in science and technology
contexts. Various assessment tools can be employed, including written assignments, oral
presentations, discipline-specific tests, and portfolio assessments (Deroey, 2023).These
assessment measure students' progress, identify areas for improvement, and provide feedback
for further language development.
To investigate the effectiveness of ESP programs, researchers can examine the alignment
between program design, pedagogical approaches, curriculum materials, and assessment
methods, and their impact on students' language learning outcomes. By analyzing these
variables within the conceptual framework, researchers can identify best practices in ESP
program implementation, inform curriculum development, and contribute to the improvement
of language instruction for science and technology students.

Sustainable National Development

Sustainable national development is a multifaceted concept within the conceptual
framework, encompassing various dimensions that are crucial for the long-term progress and
well-being of Nigeria (United Nations, 2015). Economic growth, technological innovation,
environmental conservation, and social well-being are key components of sustainable
national development (Schilird, 2019). Equipping science and technology students with
strong language skills through effective ESP programs plays a significant role in promoting
sustainable development by enabling students to engage in global scientific advancements,
collaborate with international partners, and contribute to research and technological
innovations.

Technological innovation is a key driver of sustainable development, enabling
countries to address societal challenges, improve efficiency, and promote sustainable
practices (United Nations, 2019). Science and technology students play a critical role in
driving technological innovation through their research and development activities. Strong
language skills acquired through ESP programs enable them to effectively communicate and
disseminate their research findings, collaborate with international partners, and access global
scientific knowledge (Martinez-Lirola, 2019). This facilitates knowledge transfer, encourages
cross-border collaborations, and enhances Nigeria's capacity to participate in technological
advancements at the global level.

) By examining the relationship between language proficiency and sustainable national
development within the conceptual framework, researchers can identify the specific
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contributions that well-designed ESP programs can make in equipping science and
technology students with the language skills necessary to drive economic growth,
technological innovation, environmental conservation, and social well-being. This knowledge
can inform policy decisions, curriculum development, and program implementation aimed at
fostering sustainable national development in Nigeria.

Theoretical Framework

The theoretical framework of this study is anchored onNeeds AnalysisTheory. The
needs analysis theory was first proposed by John Munby in his 1978 book, "Communicative
Syllabus Design." Other proponents of the theory include Michael Breen, David Nunan, and
Michael Byram. This theory points out that the specific needs of the learners must be
identified in order to design an effective ESP curriculum(Munby, 1978). This means that the
curriculum should be tailored to the specific needs of the learners, rather than being a one-
size-fits-all approach. The needs of the learners can be identified through a variety of
methods, such as interviews, surveys, and observations. This theory further emphasis that
needs analysis should be conducted in a systematic and rigorous manner (Breen, 1987). This
means that the needs analysis should be well-planned and executed, and that the data should
be collected and analyzed in a systematic way. The needs analysis should also be based on a
clear understanding of the purpose of the ESP curriculum.Nunan (1989) points out that
theneeds of the learners should also be considered in the context of the wider environment,
such as the requirements of the employers and the curriculum developers.
The needs analysis theory is suitable for a study on ESP in science and technology education
in Nigeria because it can help to ensure that the curriculum is relevant to the specific needs of
the learners and the country's development goals (Byram, 1997). In Nigeria, there is a
growing demand for science and technology skills, and ESP can help to equip students with
the skills they need to succeed in these fields.

Methodology

This research will employ a quantitative research design to investigate the language
proficiency levels among undergraduate science and technology students in Delta State,
Nigeria. The quantitative approach allows for the collection of numerical data, which will be
analyzed using statistical methods to provide objective insights into the research topic.

The study will be conducted in Delta State, Nigeria, focusing specifically on
undergraduate science and technology students. Delta State is chosen as the area of study due
to its diverse student population and the presence of reputable institutions offering science
and technology programs.

The population of this study comprises 120 teachers who are currently teaching
science and technology subjects in secondary schools and tertiary institutions in Delta State,
Nigeria. The sample will include teachers from different schools and institutions to ensure
representation across the region.

The study will utilize a purposive sampling technique to select the sample.
Undergraduate science and technology students will be selected based on specific criteria,
such as their enrollment in science-related programs and their willingness to participate in the

) study.
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Data will be collected through the administration of a structured questionnaire. The
questionnaire will include items related to the students’ English language proficiency,
language challenges, and perceived language needs. The questionnaire will be distributed to
the selected undergraduate students either in a physical form or electronically, depending on
the participants' preferences and the logistics of data collection.

The collected data will be analyzed using descriptive statistical methods, specifically
mean and standard deviation. The mean will be calculated to determine the average scores
and provide an indication of the students' language proficiency levels and perceptions. The
standard deviation will provide information about the dispersion or variability of the
responses, offering insights into the consistency or diversity of the students' perspectives on
language proficiency and related factors.

Data Presentation and Analysis
Research Question 1: What is the current state of English language proficiency among
science and technology students in Nigeria?

S/N Item e Decision

1 | believe science and technology students in Nigeria have a 2.35 Low extent
high level of English language proficiency

2 In my observation, science and technology students in 2.29 Low extent

Nigeria demonstrate effective English language skills.

3 Based on interactions with science and technology students 2.41  Low extent
in Nigeria, I find their English language proficiency to be
satisfactory.

4 Science and technology students in Nigeria possess the 2.30 Low extent
necessary English language proficiency to excel in their
academic pursuits.

5 In my opinion, the English language proficiency of science 2.25 Low extent
and technology students in Nigeria requires improvement.

Based on the findings presented in Table 1, it is evident that the respondents widely agreed,
to a high extent, that the current state of English language proficiency among science and
technology students in Nigeria is very poor. The mean scores for items 1, 2, 3, 4, and 5 were
2.35, 2.29, 2.41, 2.30, and 2.25, respectively. These mean scores reflect a strong consensus
among the respondents regarding the inadequate level of English language proficiency among
science and technology students.

The results indicate that the respondents perceive the English language skills demonstrated by
these students as falling significantly below the desired standards. The high mean scores
further emphasize the respondents’ agreement on the poor state of English language
proficiency among science and technology students in Nigeria.
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Research Question 2: What are the specific language challenges and needs faced by
science and technology students in Nigeria?
S/N Item

¥ Decision

6 Science and technology students in Nigeria struggle 3.40 High extent
with understanding and using discipline-specific
vocabulary and terminology.

7 In my experience, science and technology students in 3.73  High extent
Nigeria encounter difficulties in comprehending
scientific texts written in English.

8 Based on my observations, science and technology 3.24  High extent
students in Nigeria find it challenging to effectively
communicate scientific ideas in English.

9 Science and technology students in Nigeria require 3.41  High extent
additional support in developing their English language
skills for academic success.

10  In my opinion, science and technology students in 3.22  High extent
Nigeria face significant language barriers when
engaging with international scientific communities.

The result from table 3 shows that items in 6,7, 8, 9 and 10 were accepted as high extent with
mean scores of 3.40, 3.73, 3.24, 3,4.1 and 3.22 respectively. This finding showed that the
respondents accepted to a high extent there arespecific language challenges and needs faced
by science and technology students in Nigeria.

Research Question 3: How effective are English for Specific Purposes (ESP) programs
in improving students' language skills and their ability to effectively communicate
scientific concepts in Nigeria?

SIN Item T Decision

11 ESP programs play a crucial role in enhancing science and 3.61 High extent
technology students' English language skills.

12 In my experience, ESP programs effectively equip science 3.30 High extent
and technology students with the language skills necessary
for effective scientific communication.

13 Based on my observations, science and technology students 3.22 High extent
who participate in ESP programs demonstrate noticeable
improvement in their English language proficiency.

14 ESP programs provide science and technology students with ~ 3.74  High extent
the necessary language tools to comprehend and convey
complex scientific concepts.

15 In my opinion, ESP programs contribute significantly to the 3.21 High extent
overall language development and scientific communication
abilities of science and technology students in Nigeria.
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The result from table 3 shows that all the items in 11, 12, 13, 14 and 15 were accepted as high
extent with mean scores of 3.61, 3.30, 3.22, 3.74, and 3.21 respectively. This finding showed
that the respondents accepted to a high extent that English for Specific Purposes (ESP)
programs has the capacity to improve students' language skills and their ability to effectively
communicate scientific concepts to students in Nigeria.

Research Question 4: What is the impact of incorporating ESP strategies and materials
into science and technology education on students' academic performance and future
career prospects in Nigeria?
S/N Item

b Decision
16 Incorporating ESP strategies and materials into 3.31 High extent
science and technology education enhances
students' academic performance.
17 In my experience, science and technology 2.24  High extent
students who are exposed to ESP strategies and
materials exhibit improved learning outcomes.
18 Based on my observations, the incorporation of 2.92  High extent
ESP strategies and materials positively influences
students' understanding of scientific concepts and
their application in academic settings.
19 The utilization of ESP strategies and materialsin ~ 3.00  High extent
science and technology education enhances
students' employability and career prospects.
20 In my opinion, integrating ESP strategies and 2.12  High extent
materials into science and technology education
equips students with the necessary language skills
for future professional success

The result from table 4 shows that all the items in 16, 17, 18, 19 and 20 were accepted
as high extent with mean scores of 3.31, 2.24, 2.92, 3.00, and 2.12 respectively. This finding
showed that the respondents accepted to a high extent that incorporating ESP strategies and
materials into science and technology education has the potential to improve students'
academic performance and enhance their future career prospects in Nigeria.

Summary of Findings

The findings of this study reveal important insights into the current state of English
language proficiency among science and technology students in Nigeria. The results indicate
a consensus among the respondents that the language proficiency of these students is very
poor. They perceive science and technology students to have significant difficulties in
effectively using English for academic and scientific communication. The study also
highlights specific language challenges faced by these students, such as struggling with
discipline-specific vocabulary, comprehending scientific texts, and communicating scientific

) ideas.
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Furthermore, the study emphasizes the effectiveness of English for Specific Purposes
(ESP) programs in addressing the language needs of science and technology students. The
respondents widely agree that ESP programs play a crucial role in enhancing students'
language skills and their ability to effectively communicate scientific concepts. This indicates
the positive impact of incorporating ESP strategies and materials into science and technology
education. Such integration is seen to positively influence students' academic performance
and future career prospects, enhancing their employability and equipping them with the
necessary language skills for success in their professional endeavors.

Overall, the findings highlight the importance of addressing language proficiency and
specific language challenges among science and technology students in Nigeria. They
emphasize the significance of ESP programs in improving language skills and the need for
their integration into science and technology education. The results provide valuable insights
for policymakers, educators, and curriculum developers to develop targeted interventions and
strategies to enhance English language proficiency and support the academic and career
success of science and technology students in Nigeria.

Recommendations

In line with the findings of the study, the following recommendations were drawn:

1. Strengthen English language proficiency programs tailored for science and
technology students, focusing on improving listening, speaking, reading, and writing skills, as
well as scientific vocabulary and grammatical accuracy.

2. Enhance integration of English for Specific Purposes (ESP) programs into science and
technology education, collaborating between English language instructors and subject-matter
teachers to provide authentic language learning opportunities aligned with students' academic
and career goals.

3. Provide professional development for teachers in teaching English for specific
purposes, equipping them with effective instructional strategies, assessment methods, and the
ability to integrate ESP into science and technology classrooms.

4. Foster collaboration and international engagement, including partnerships with
international institutions, exchange programs, and participation in scientific conferences, to
enhance students' language proficiency, communication skills, and exposure to global
scientific advancements.
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