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ABSTRACT: This study began in an academic space in which Environmental Engineering students at Santo
Tomas University in Tunja researched Biotechnology. The students had level A2 of English as a foreign
language, but they have not learned English Specific Purposes (ESP) which are used to learn specific contents
in their academic program. This research responds to the students’ needs who read texts within their specific
area of knowledge. This research analyzes the position of the transversality of the EFL (English as a foreign
language) in the integral training to be developed in the undergraduate students of the Environmental
Engineering program. This research presents a descriptive, non-experimental, field approach, developed as a
classroom experience. This study was done with 15 students of the eighth semester of Environmental
Engineering who, during the second semester of 2018, were studying the subject of Emphasis option 111 called
Environmental Biotechnology. The data collection was done through a structured survey by the students and a
matrix of analysis for the study program. The reliability coefficient was calculated with Cronbach's Alpha
method, resulting in a value of 0.85. Data analysis was performed with descriptive statistics using measures of
central tendency, position, dispersion, and analysis of variance. Additionally, a teachers’ daily journal was
written (Biotechnology subject and English as a foreign language) which enriched the analysis of teachers’
observations about students’ perceptions during the research process. The results show that the positioning of
the EFL mainstreaming in the integrated curriculum of the Environmental Engineer is favorable because this
classroom experience has permitted the design of a curriculum proposal in order to integrate English language
in subjects as Option Modules of the Academic program in Environmental Engineering.
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. INTRODUCTION

The transversality of the English language in Engineering subjects has become one of the main
objectives that academic programs must fulfill with the minimum quality standards proposed by the (Ministry of
National Education, 2004), through its National program of bilingualism 2004-2019, including the
communicative competence standards in English. The program mentions as strategic projects the use of new
technologies and the generation of labor competencies that facilitate the appropriation of a second language.
Similarly, it is worth highlighting the competitive advantage that the command of English as a foreign language
represents for students in terms of job opportunities in addition to being accompanied by a process of
globalization of the country as well as free trade agreements. (Ministry of National Education, 2004).

The definition of a foreign language is considered as one that allows and is essential in the
development of commercial, social and educational activities (Ministry of National Education, 2006). The
management of a foreign language by Environmental Engineers allows them to develop communicative
competence, strengthening processes where language facilitates the exchange of meanings of concepts and
complex words. (Pilar, 2006).

For that reason, the need to provide tools to students to directly integrate the English language within
the subjects given arises thanks to facing the new millennium. The current processes of development of
globalization are evident where there are marked tendencies between those who know and those who do not
know how to access the world of work, which influences university failure in the use of the foreign
language.(Fandifio, 2012)

In this sense the concept of English for specific purposes, or ESP (English for specific purposes), is
applied for the first time in a subject of Engineering. It refers to the teaching of English in a specialized area, for
example medical nursery, business, information technology or in this case, the area of Biotechnology, among
others. There are differences between an ESP course and a general English course. However, they share
teaching approaches and design of activities for different purposes depending on the given topic. Some of the
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differences lie in the fact that the objectives of an ESP course are designed to reflect the development of specific
skills in a particular area, there is an emphasis on teaching specific vocabulary and verbs that are used in the
daily work of the profession to which the ESP course is focused. In addition, communicative goals depend on
the students’ needs to face or will face in their area of work. On this point, Huchinson (1987)mentions that
tailoring an English course to the needs of students contributes to motivation and that in turn facilitates language
learning. Hyland (2007) emphasizes that the starting point of the design of an ESP course is a research base
because it is necessary to know the needs of students, the discourse and the sociopolitical context. The ESP
courses covered in this work belong to the Universidad Tecnolégica de Gutiérrez Zamora in its academic unit of
Poza Rica

Consequently, this article shows the development of experience in the classroom that contributes to the
appropriation of a second language in the environmental engineering program of the Saint Thomas University
Tunja, which has been developing and implementing the policy in a second language, promoting language
competence in foreign languages in order to promote highly competitive graduates and implement international
mobility agreements for their students and teachers in the same way the University needs to renew policies to
strengthen this learning; in such a way as to enhance the academic mobility of students before the completion of
subjects and of teachers for their links with international networks.

Methods

This research was developed under the parameters established by the approach of action research. This
approach is defined by Elliott described by J. McKernan as " the study of a social situation with a view to
improving the quality of the action inside it" (Mckernan, 2001). The approach aids in the solution of
problematic situations that surround the participants. Hence, it is characterized by being cyclical since it takes a
systematic process of development and by being qualitative because it does not look for exact numerical results,
but it allows to carry out interpretations of the problematic situation from the self-reflection of the researcher
(Mckernan, 2005).

Consequently, the Engineering Academic Program in collaboration with the Fray Bernardo de Lugo
Languages Institute of Santo Tomas University has developed a strategy for the subject of Biotechnology that
includes activities within academic spaces such as:

1. Management of bibliography and writing of articles of interest in a foreign language (English).
2. Oral presentation in English of exhibitions on disciplinary presented topics by students.

3. Explanation in English by the teacher, in some moments of the Masterclass.

4. Forum in English in the virtual classroom giving opinions about students’ experience.

5. The opening of ova (technical learning objectives) for courses in English in a Platform Moodle.
6. Course projects involving foreign language.

Finally, the students answered a qualitative evaluation during each one of the academic terms in the
semester (academic weeks 4,8,12 y 16). Also, they answered a survey type Likert which is defined as an attitude
scale of seemingly equal intervals. It belongs to what has been called the ordinal scale. It uses some series of
statements or items about which a response is obtained by the subject. The presentation of this method of
summary ratings for the measurement of attitudes was first published by R. Likert in 1932, starting from a
survey on international relations, race relations, economic conflict, political conflict, and religion, carried out
between 1929 and 1931, in many universities in the United States. The scale of Likert is one of the most used in
the measurement of attitudes, probably inspired by the factor theory of skills of Charles Spearmang, who built a
simple method by the simplicity of its elaboration and application (Spearmang C, 1904). These advantages
include a wide range of responses; the recourse of judges, used at other scales, is also avoided, this does not
affect the high correlation that is maintained with respect to other methods of measuring attitudes. According to
the perspective of considering attitudes as a continuum from the unfavorable to the favorable, this technique,
besides placing each individual at a certain point (which is a common feature at other scales), takes into account
the breadth and consistency of attitudinal responses. The identification of the most outstanding styles of
learning, and their main interests and difficulties as much in the learning of the foreign language as in that of the
subject as well. The knowledge of the above-mentioned needs and interests allowed the definition of a curricular
proposal that facilitates the process of biotechnology education and learning in English.

The Likert scale which was answered by students of the eighth semester in Environmental Engineering,
it allowed identifying the most outstanding learning styles in them, as well as their main interests and difficulties
both in the learning of the foreign language and in the subject. The knowledge of these needs and interests
allowed us to define a curriculum proposal that proposes the ease of the process of teaching and learning
biotechnology in English.
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Il.  RESULTS AND DISCUSSION.

Description of the experience

The experience was done in an Environmental Biotechnology class which is studied by the students of
the eighth semester. Moreover, the objective of this academic space refers to the technological innovation in
molecular technologies for Environmental improvement. In this academic space, they propose real topics of
environmental engineering in order to go deep and apply knowledge to the solution of practical problems; using
molecular specialized tools. These topics, related to the curriculum, projects and lines of research of the
program, at the same time that the student could join to these projects without matter if these students have not
confirmed yet any group of student’s research teams or if they would like to be part of an investigation

Consequently, this practical experimentation with elements of biotechnology and Environmental
Microbiology is used to test the theory, as an essential part of the didactics of their learning. This allows to
abstract, model and validate the developed designs, and even modify them quickly to be adjusted to the reality.
Information systems design processes at present make it necessary for an Engineer to know about design and
how structures can be modified to design in an efficient and timely way the different systems of bio or
phytoremediation as modern techniques to solve problems. Considering many variables that do not make it easy
to predict their behavior according to their performance to obtain the best results. This means that, within the
framework of environmental issues, it is vitally important to equip future engineers with concepts and elements
that enable them to carry out the use of biotechnological tools, thus becoming key for the development of new
and clean technologies; within the framework of modern engineering. On the other hand, in the academic space,
a strategy was applied during the second semester of 2018 to appropriate the second language in the classroom.

Quantitative assessment of the Learning Teaching Process

Assessment processes aim at both learners' learning and teaching processes themselves. The
information provided by the evaluation helps the team of teachers to have relevant information in order to
critically analyze and make decisions about their own educational intervention. For that reason, it was necessary
to compare the information provided by the continuous assessment of students with the intended educational
goals and with the action plan to implement them. Therefore, the programming of the teaching process and the
teacher's involvement as a facilitator of this process, the resources used, the spaces, the planned times, the
grouping of students were evaluated, as well as the evaluation criteria and tools. In other words, we evaluate
everything that is limited to the field of classroom experience in the teaching-learning process. The evaluation of
the process identified human and material resources, training and infrastructure needs, etc. and to rationalize
both the internal use of these resources and the demands directed to the Administration to facilitate them
according to the needs.

Figure 1 shows the performance of the students involved in the classroom experience of teaching
English for specific purposes. It can be inferred that the students involved presented a final grade represented in
the superior range with values between 4.6 and 5.0 and a tendency to improve the performance in relation to the
motivation presented can be observed students throughout the classroom experience with English for specific
purposes (USP).

Students' Qualitative performance during the
experience

0 1 2 3 4 5 6 38

~J

M Beginning Performance M final Performance  +*+Linear( final Performance )

Figure 1. Quantitative performance of students
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Surveys

The surveys applied to the biotechnology students showed: first, they have knowledge about the
process of bilingualism that the university develops; second, that experiments and visual resources favor and
facilitate their learning, which corresponds to the stage of concrete thinking that is characterized by deductive
thinking, In addition to reflecting on their actions, the results of the surveys show that listening and speaking
skills must be strengthened, because this is the most difficult for students which was demonstrated during their
performance. It should be noted that students place great value on learning a foreign language (see Figure 2), in
this case, English. They also welcome the different methodologies that were implemented to teach subjects of
last semesters as in this case the subject of biotechnology in English (see Figure 3).

The role of the student is one of the main changes achieved in language teaching. The students played a
more active role as they will be responsible for the level of development of language skills and it is them that
must give the greatest effort within the classroom (Ordorica, 2010). This is related to the application of the
language in an area that is to your liking and which belongs to the applied areas of your program.

What importance has the English
language been as a foreign
language?

Some
10%

u Little
Some

Alor

Figure 1. Answers of the questions. Excerpt from the survey.

Regarding the role of this emotional filter in the process of acquiring a second language, Pizarro and
Josephy (2010) believe that: The emotional state of the students and their attitudes act as a filter that allows the
information necessary for the understanding to enter, prevent, or block the information necessary for the
acquisition of the language. Thus, the higher the effective filter reflected in a higher level of anxiety, low self-
esteem, and low participation — the more likely the student will fail in their learning process. On the contrary, a
low affective filter will allow better levels of acquisition and learning of a second language (p.211).

Figure 2.. Answers of the questions. Excerpt from the survey.

How relevant does the use of
foreign language have in your
professional life?

Some,20%

M Little
M Some

Alot
Alot,80%

Figure 2. Answers of the questions. Excerpt from the survey.
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It is important to emphasize that the interest on the part of the student body has been very notable (with
99% participation) and the level of satisfaction reached increased since it was reflected in the surveys that
anonymous students have answered, where, conscious of the importance of English in formation (to which they
qualify with a punctuation of 5/5), they reveal that this activity has helped them to improve their capacity of
draft in the above-mentioned language 4,5/5) and reading comprehension in English, provided that they feel
capable of consulting bibliography in English (4.5/5). Nevertheless, though they have qualified the activity with
(4.5), the aspect that they coincide in emphasizing in a major measure is the fact that the activity helps them to
establish relations among the different subjects of the study plan.

Finally, from the point of view of the teacher, it has been observed that the students who took part in
the activity know the English name of the concepts of Environmental biotechnology and can access interesting
bibliographies related to the subject written in English with ease. In this respect it is important to highlight that
the students who took part in the above-mentioned activity write with great ease at the moment of analyze the
reports own scientist of the area of work. Regarding the previous research, it is possible to affirm that subjects in
their final semesters of Engineering have achieved the goal of supporting the process of bilingualism, by means
of the creation of didactics for the integration of the English in the area of biotechnology.

1. CONCLUSION

It is possible to conclude that this classroom experience will design a curriculum proposal for the
integration of English into the elective subjects of the Environmental Engineering program. What contributes
from this field of action and from experience in teaching practice, to the consolidation of academic programs in
subjects such as Biotechnology and Environmental Microbiology in English that support both the University in
its bilingual process, as the action of teachers in the development of their bilingual classes. The present proposal
is therefore open to future research that could add or update favorable elements, from institutional management
to quality bilingual training in Colombia.

It is important to note that the evaluation of this teaching experience, either individually or from the
whole team, shows one of the most powerful training strategies to improve the quality of the teaching-learning
process. Similarly, the evaluation of the teaching team as a whole made it possible to identify factors related to
the functioning of the experience, personal relations, the working environment, organizational aspects, among
others that are very significant elements in the functioning of classroom experiences in the study of the English
language with specific Purposes.
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