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Abstract 
This case study refers to the collaborative work of pre-engineering and engineering students, 
supported by their content and English for Specific Purposes (ESP) teachers, on the development of a 
full semester assignment focusing on the design and construction of a dedicated glossary of terms. 
Based on a student-centered Content and Language Integrated Learning (CLIL) approach, 
intermediate tasks were proposed to the students to construct their own personal glossary about the 
subject. As a result of the combined effort of all actors, a full class bilingual glossary of terms was 
obtained for engineering design technologies as part of learning in engineering through a collaborative 
CLIL approach. 
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1 INTRODUCTION 
CLIL is a student-centred method in which students are often called to have an active role in their 
learning process. Content and Language Integrated Learning (CLIL) has a dual focus on both the 
study of a subject domain in a foreign language and the development of the students’ linguistic skills 
and competence in a specialized area of their interest. Teaching Engineering through a CLIL approach 
thus requires innovative instructional design strategies to teach and learn content and language forms 
and functions simultaneously while keeping learning relevant and authentic through a task-based 
approach. Task-based and project-based learning aim at engaging students in accomplishing 
assignments (or projects) in well-defined contexts, through which students move towards developing 
knowledge and skills related to the proposed projects [1]. In engineering education, project-based 
learning shows to be a particularly appealing methodology, as it allows students focusing on a 
motivating and meaningful real-world task, getting it in the centre of their attention [2]. As a result, 
combining both language and engineering learning on task-based assignments shows to be a 
promising instructional tool for higher education engineering students [3]. 

For engineering students, proficiency in English is key [4]–[6], as they live and work in a globalised 
world, where technology adopts English as the reference language. Thus, the majority of students feel 
that they need to improve their communication skills in such domains. Therefore, being able to 
function in an engineering environment requires current and future engineers to use the subject 
specific terms to explain and express themselves in their mother tongue and in a foreign language. To 
such end, intercultural communication skills are perceived as basic competence, that need to be 
mastered [7]. 

Local experience [8] shows that the CLIL approach has relevance in Higher Education (HE) 
engineering courses as an alternative to teaching English for Specific Purposes (ESP). The CLIL 
approach integrates foreign language learning into concrete engineering tasks. As a consequence, 
learning a foreign language (English) becomes a means rather than an end in itself. Furthermore, 
there is one aspect of specialised language learning that is of particular relevance: the terms used in a 
specialised area of knowledge are the most important means to access and acquire knowledge and 
competences, which will then be further developed. Thus, the acquisition and use of a specific 
terminology corpus related to Information and Communication Technologies (ICT) and other 
engineering areas is a key concern in the CLIL approach. 

Silva and Albuquerque [9] argue that terminology appears as the link between the two dimensions of 
CLIL: knowledge and competences (concepts and know-how) and language (discourse on the 
knowledge). Together, these dimensions can result in non-ambiguous and efficient communication 
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about specialised knowledge since there is no term (language) without a concept (knowledge). 
Therefore, one of the aims of terminology is to organise, structure and classify discourse (which would 
be a linguistic concern of foreign language teachers) and knowledge (which would be a concern of 
specialist subject teachers and experts in the area) [8]. 

Learning from content and language integrated approaches allows collaborative activities that need to 
be planned requiring implementing new approaches that may benefit the learning and teaching of a 
foreign language [10] and, simultaneously, subject specific content like the dedicated terminology. 
When preparing activities based on collaborative learning, teachers must take into consideration that it 
is important to group students according to their language level, to give clear and simple instructions 
to the groups of students, to encourage interaction among students, to restrict the information to be 
given to learners and to encourage close cooperation. These approaches are seen as student-centred 
and focused on student learning. 

An important collaborative language learning methodology is tandem learning, in which two native 
speakers - or two high proficient speakers - interact and learn each other’s native languages in 
reciprocal cooperation. This collaborative learning process can take part in face-to-face situations, or 
alternatively, at distance using regular or ICT communication tools. In face-to-face classroom contexts, 
this approach may be productively used for foreign language instruction in mixed language groups. 
Tandem learning is based on a social-interactional perspective on language learning, as language use 
can provide opportunities and context for language learning [11]. 

Collaborative work between teachers can take place in various situations, which may be globally 
classified as co-teaching. Co-teaching takes place when two teachers work together to plan, organize, 
instruct and make assessments on the same group of students, sharing the same classroom [12]. 
There are myriad co-teaching structures that can be selected by cooperating teachers as a single 
method or as variations of existing co-teaching structures. One particular type of team teaching is 
Tandem Teaching (TT), in which two teachers – usually with different strengths and abilities – work 
together in a classroom, turning an individual activity into a mutual experience. This type of 
collaborative teaching is particularly demanding, as it takes not only practice to be effectively carried-
out, but needs the development of specific skills and dedicated tools. It also needs not only previous 
teaching experience by both lecturers, but also specific planning and preparation previous to every 
teaching session and some type of assessment in the end. 

2 THE PROJECT 
In order to explore different goals, focusing mainly on 3D Printing and Computer-Aided Manufacturing 
processes, a pilot project in CLIL was undertaken at a local Portuguese Polytechnic Institute in the city 
of Castelo Branco [3]. Initial objectives of this project were related to the improvement of engineering 
and pre-engineering students’ skills on 3D-printing and English for understanding and communicating 
this learning. 

As the CLIL approach was preferred to an ESP approach due to its higher student-centeredness and 
integration of content with language forms and functions, an in-tandem collaborative strategy designed 
between the content and the ESP teacher was used. Both the CLIL teachers cooperated in creating 
and designing a CLIL activity consisting in the construction of a glossary dedicated to the 3D printing 
and modeling topic, previously approached in the pilot CLIL modules. 

Following the initial case study [3] based on the implementation of a CLIL approach on the teaching 
and learning of English through 3D-Printing technologies, different aims and objectives were drawn for 
the project which was initially expected to take place over a two-year span. One of such goals focused 
on the construction of a dedicated glossary of terms on 3D Modelling and 3D Printing, not only for 
engineering and design students, but also for a wider audience of professionals and practitioners of 
these ICT and manufacturing technologies. 

The students involved in the CLIL teaching intervention were selected amongst courses of both short-
cycle pre-engineering students, as well as Industrial Engineering students of Castelo Branco’s 
Polytechnic Institute (Portugal) in subjects where Materials and Manufacturing Processes were taught. 
The learners’ level of proficiency in English ranged from beginner to upper intermediate, reaching in 
some cases the advanced levels, as measured by the self-assessment questionnaires and control 
strategies implemented during the study. 
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Following both quantitative and qualitative approaches, this study combined different types of data and 
methods of analysis in order to provide an exploratory account of the envisaged findings, collecting 
and assessing quantitative data whilst paying attention to participants’ views and practices. Some 
sessions were digitally recorded for further analysis. Printed hardcopies of questionnaires were also 
delivered to students to assess their satisfaction level with the designed activity. After the CLIL project 
was finished, selected students were interviewed on specific domains to complement quantitative data 
gathered during the sessions. 

3 PRELIMINARY RESULTS AND FINDINGS 
Current work reports on the teaching-learning experience that took place at the Portuguese 
Polytechnic Institute of Castelo Branco related to the design and development of a specific glossary of 
terms. Such thesaurus was initially envisaged to be used mainly as a personal reference guide by the 
students, but further evolved into a common project contributing to a full class glossary of terms 
guided by both the foreign language and the specialist lecturers that converted into a full semester 
project. 

Addressing the domains lectured in the Industrial Engineering degree at IPCB, experience showed 
that students required specific knowledge and terminology on 3D Printing and Computer-Aided 
Manufacturing processes software and device handling operations. As ICT teaching & learning tools 
show to be difficult to use, a dedicated thesaurus of technical terms was considered key to help all 
learners adapt to the ICT prototyping and materialization processes. 

3.1 Collaborative Approach 
This project involved altogether short cycle pre-engineering students, engineering students, 
engineering teachers and ESP language lecturers through a significant collaborative effort at many 
different levels. The preliminary tasks related to the development of the glossary of terms required 
specific preparation of students and lecturers alike. To this end, some brief CLIL training of both 
content and language lecturers allowed them cooperating in the design and articulation of CLIL 
modules and strategies from a learner-centered perspective. 

The co-construction of the glossary required collaborative work between the content and language 
teachers, which may be globally classified as co-teaching, and in current case, resulted in a tandem 
teaching collaboration. Such approach among lecturers enabled the development and preparation of a 
range of activities in and through English based on original and tailored activities that were designed 
by the content and language teachers. Regular working sessions amongst the lecturers allowed to 
develop the teaching materials, whilst written reflexions where registered on individual teaching logs. 
The lectures also had a common teaching log that was completed during the preparation and after 
classes meetings. 

Peer-to-peer collaboration amongst the students allowed them to work together on the construction of 
the glossary of terms, as well as in the intermediate tasks required to fundament their individual 
contributions to the class assignments. Tandem collaborative learning is also envisaged in a second 
stage of the co-construction of glossary of terms when students of similar courses in foreign 
universities will be invited to collaborate on the final version of the thesaurus. 

3.2 Content and Language Integrated Learning 
Integrating CLIL into the learning of technical concepts showed to be a promising approach, as CLIL is 
adopted as a means to an end, that of acquiring specific knowledge simultaneously to practising 
particular language skills. Considering the challenges on both teaching computer-based innovations 
and processes along with the language associated to these fields, initially a more restricted domain 
has been selected allowing a more focused approach and also further efficient assessment of the 
benefits and constraints associated to the project’s aim and objectives. 

Preparing the students for the glossary construction, required dedicated teaching and learning of 
specific technological content required to support the task ahead and was anticipated with CLIL 
modules on the preceding semester [3]. 

When students have to read and study class materials in English on their own, their first contact is with 
terms. In order to answer the students’ need the CLIL teacher must help them to understand how they 
can recognize the terms and organize them in a meaningful way. CLIL and terminology share a 
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mutually beneficial dialogic relation as terminology is the link between the two dimensions of CLIL, 
Content (concepts and know-how) and language [8]. Terms will allow students to acquire knowledge 
that will be further used. By studying and identifying terminology students will study content and be 
familiar with language at the same time. 

3.3 Glossary of Terms 
Considering the regular update of related software and solutions, it was necessary to identify the key 
procedures and operations related to the ICT prototyping and materialization processes, sorting them 
from the wide range of remaining operations and instructions. The first step consisted on the design of 
the thesaurus pattern and structure, taking into account the terms and instructions that would be 
included on it. 

The main planned activity consisted in the construction of a dedicated glossary developed by students 
with the help of both the content lecturer and the language teacher. Even though an initial version of 
the glossary of terms for engineering design technologies was developed during the full semester 
class assignment, further developments to such thesaurus are expected to take place, resulting in a 
larger, revised and illustrated version. 

In pedagogical terms, this glossary showcases learning strategies that highlight the search for 
appropriate terms in both languages (Portuguese and English), learning to use appropriate terms to 
describe concepts in both languages, thus developing conceptual knowledge, and promoting a 
participatory culture of sharing own research on terms with others, to accept their reviews and critique, 
as well as their validation. 

Cumulative effort and collaborative work amongst all actors (students, language teachers and 
specialized content teachers) take part of strategies that are highly appreciated in international 
organisations, networks and multinational professional communities involved in global communication 
processes, and thus is an authentic task that is highly relevant motivation for pre-engineering students 
as for engineering students alike. 

4 CONCLUSIONS 
Following a full semester using a CLIL approach in 3D Modelling and 3D Printing, students were 
invited to construct their own personal glossary about the subject with the aim of contributing to a full 
class glossary of terms guided by both the foreign language and the specialist lecturers. 

As a result, a bilingual glossary of terms on 3D Modelling and 3D Printing for engineering design was 
created and made available for forthcoming students to use in subsequent school years and can be 
exhibited as an output of a CLIL approach. 

On the sequence of such endeavor, further developments to the bi-lingual thesaurus are expected to 
take place, resulting in a larger, revised and illustrated version of the glossary of terms for engineering 
design technologies. 
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