YNPABNEHWE U YCTONYNBO PA3BUTUE 2/2017 (63) MANAGEMENT AND SUSTAINABLE DEVELOPMENT 2/2017 (63)

APPLICATION OF CONTENT AND LANGUAGE INTEGRATED LEARNING (CLIL) IN
ENGINEERING EDUCATION

Tanya Pancheva, Petar Antov
University of Forestry, Sofia, Bulgaria

Abstract

The term CLIL stands for Content and Language Integrated learning and refers to teaching subjects in dual-focused
educational contexts through additional language (foreign or second) thus teaching both the subject and the language.
CLIL describes an evolving approach to teaching and learning where subjects are taught and studied through the me-
dium of a non-native language. The experience of learning subjects through the medium of a non-native language is
more challenging and intensive as there is more exposure to the language and learners acquire knowledge and skills in
different areas of the curriculum. Although in the European primary and secondary education CLIL is quite established,
this teaching method is not so often applied in the tertiary level education. The main focus in studying in technical univer-
sities is in acquiring a certain level of knowledge in specialized engineering subjects, i.e. engineering knowledge (con-
tent). However, in order to be successful at the labour market, language and communication skills are increasingly impor-
tant for technical university graduates. The results of applying CLIL in teaching students from the Faculty of Forest Indus-
try at the University of Forestry are presented in this paper. The main benefits and challenges in implementing CLIL in
engineering specialities were identified on the basis of the obtained results. CLIL significantly improves the cognitive de-
velopment, cultural awareness and students’ motivation to learn foreign languages, without any detriment to content
learning in the subjects where it is used.
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Introduction

The term CLIL stands for Content and Language
Integrated learning and refers to teaching subjects
in dual-focused educational contexts through addi-
tional language (foreign or second) thus teaching
both the subject and the language. This term was
coined by David Marsh, University of Jyvaskyla,
Finland (1994): ,CLIL refers to situations where
subjects, or parts of subjects, are taught through a
foreign language with dual-focused aims, namely
the learning of content and the simultaneous learn-
ing of a foreign language”. CLIL has emerged as an
example of interdisciplinary educational conver-
gence [14] that requires multi-faceted research ap-
proaches [2, 3, 5, 9, 12]. At the outset CLIL was
described as involving a dual-focused methodology
[7, 10, 11, 13] that draws on both content and lan-
guage learning, and which is considered ‘inte-
grated’. The key characteristics of integrated CLIL
practice indicate that it involves learning environ-
ments which have the potential for multi-variant
teaching and learning objectives, and experiences.
This leads to a synthesis of good teaching and
learning practices based on relevant educational
content; incorporation of interdisciplinary under-
standing; processing (personalized, peer-driven,
and supported); and progression (sequences of
learning scaffolded in relation to both content and
language, and the thinking demands required for
this progression).

The introduction of CLIL into teaching at all edu-
cational levels, including tertiary education, has
been one of the priorities of European Union (EU).
In its Action Plan for Language Learning and Lin-
guistic Diversity, EU emphasizes that CLIL in which
....learners learn a subject through the medium of a
foreign language, has a major contribution to make
to the Union’s language learning goals. It can pro-
vide effective opportunities for pupils to use their
new language skills now, rather than learn them
now for use later. It opens doors on languages for a
broader range of learners, nurturing self-confidence
in young learners and those who have not re-
sponded well to formal language instruction in gen-
eral education. It provides exposure to the lan-
guage without requiring extra time in the curriculum,
which can be of particular interest in vocational set-
tings”.

Because CLIL involves interdisciplinary coop-
eration and integration, it builds bridges between
different academic disciplines and the languages.
This is why CLIL is neither ‘language learning’ nor
‘subject learning’, but a fusion of both.

CLIL Aims

The CLIL aims are often referred to as the 4 Cs
[7] — Content, Communication, Cognition and Cul-
ture (see Figure 1).
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Fig. 1. The 4C’s Framework

The 4 Cs Conceptual framework was developed
from a holistic perspective to provide a basis for
bringing together different facets of CLIL in order to
support the development of CLIL pedagogies. This
framework incorporates cultural, communicative,
cognitive and cultural abilities and emphasizes that
the operating principles and outcomes of a suc-
cessful CLIL education differ significantly from the
traditional educational methods.

According to the 4Cs curriculum, a successful
CLIL training should combine the following ele-
ments:

— Content — progression in knowledge, skills
and understanding related to specific ele-
ments of a defined curriculum;

— Communication — using foreign language to
learn while learning to use the foreign lan-
guage;

— Cognition — developing critical thinking skills
which connect abstract and/or concrete
concept formation, understanding and lan-
guage. CLIL is not about the transfer of
knowledge from an expert to a novice, but
about allowing learners to construct their
own understanding and be challenged;

— Culture — exposure to alternative perspec-
tives and shared understandings, which
deepen cultural awareness, tolerance and
diversity.

The 4Cs framework requires conceptualizing the
language from language learning itself towards an
integrated model which actively involves the learner
in using and developing the so-called language trip-
tych: language of learning, language for learning
and language through learning (see Figure 2).

Language gf learning

Language for learning Language lrough learning

Fig. 2. Reconceptualising language learning: lan-
guage triptych

Language of learning is based on analysis of the
language needed for learners to access basic con-
cepts and skills, relating to the subject theme or
topic — content language such as discipline-specific
vocabulary/terminology, structures, phrases and
grammar related to the topic;

Language for learning builds up learners’ meta-
cognitive skills for learning in real contexts which
means how to learn effectively and develop skills
required for cooperative group work, asking ques-
tions, debating, thinking, memorizing, etc.

Language through learning is aimed at extend-
ing students’ language functions and notions, fur-
ther development — linguistics skills, advanced
presentation skills, conference skills (e.g. strategies
for coping during the question and answer session
at a conference).

In general, CLIL aims to: introduce learners to
new ideas and concepts in curriculum subjects;
improve learners’ performance in both curriculum
subjects and the target language; encourage
stronger links with the citizenship curriculum; in-
crease learners’ confidence in the target language;
make the content subject the primary focus of
classroom materials; enable learners to access cur-
riculum subjects by modifying lesson plans to take
into account students’ ability in the target language;
provide cognitively challenging materials from the
beginning; provide scaffolding to support learning of
content and language.

CLIL Lesson Planning
A CLIL lesson is not a language lesson neither
is it a subject lesson transmitted in a foreign lan-
guage. In a CLIL lesson, all four language skills as
defined in the European Common Reference for
Languages should be combined:
— Listening is a normal input activity, vital for
language learning;
— Reading, using meaningful material, is the
major source of input;
— Speaking focuses on fluency. Accuracy is
seen as subordinate;
— Writing is a series of lexical activities
through which grammar is revised.
CLIL lessons exhibit the following characteris-
tics:
— integrate language and receptive and pro-
ductive skills;
— lessons are often based on reading or listen-
ing texts/passages;
— the language focus in a lesson does not
consider structural grading;
— language is functional and dictated by the
context of the subject;
— language is approached lexically rather than
grammatically;
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— Learner styles are taken into account in task

types.

In many ways, a CLIL lesson is similar to an in-
tegrated skills lesson, except that it includes explo-
ration of language, is delivered by a teacher com-
petent in CLIL methodology and is based on mate-
rial directly related to a content-based subject. Both

content and language are explored in a CLIL lesson.

A CLIL 'approach’ is not far removed from humanis-
tic, communicative and lexical approaches in Eng-
lish Language Training (ELT), and aims to guide
language processing and supports language pro-
duction in the same way that an ELT course would
by teaching techniques for exploiting reading or
listening texts and structures for supporting spoken
or written language.

A CLIL lesson looks at content and language in
equal measure, and often follows a four-stage
framework:

Processing the text — the best texts are those
accompanied by illustrations so that learners can
visualize what they are reading. When working in a
foreign language, learners need structural markers
in texts to help them find their way through the con-
tent. These markers may be linguistic (headings,
sub-headings) and/or diagrammatic. Once a 'core
knowledge' has been identified, the organization of
the text can be analysed.

Identification and organisation of knowledge —
texts are often represented diagrammatically.
These structures are known as ‘ideational frame-
works' or 'diagrams of thinking', and are used to
help learners categorise the ideas and information
in a text. Diagram types include tree diagrams for
classification, groups, hierarchies, flow diagrams
and timelines for sequenced thinking such as in-
structions and historical information, tabular dia-
grams describing people and places, and combina-
tions of these. The structure of the text is used to
facilitate learning and the creation of activities
which focus on both language development and
core content knowledge.

Language identification — learners are expected
to be able to reproduce the core of the text in their
own words. Since learners will need to use both
simple and more complex language, there is no
grading of language involved, but it is a good idea
for the teacher to highlight useful language in the
text and to categorise it according to function.
Learners may need the language of comparison
and contrast, location or describing a process, but
may also need certain discourse markers, adverb
phrases or prepositional phrases. Collocations,
semi-fixed expressions and set phrases may also
be given attention as well as subject-specific and
academic vocabulary.

Tasks for students — there is little difference in
task-type between a CLIL lesson and a skills-based

ELT lesson. A variety of tasks should be provided,
taking into account the learning purpose and learn-
er styles and preferences. Receptive skill activities
are of the 'read/listen and do' genre. Examples of
listening activities might be: listen and label a dia-
gram/picture/map/graph/chart; listen and fill in a
table; listen and take notes on specific information
(dates, figures, times); listen and reorder informa-
tion; listen and identify location/speakers/places;
listen and label the stages of a process/instru-
ctions/sequences of a text; listen and fill in the gaps
in a text. Tasks designed for production need to be
subject-orientated, so that both content and lan-
guage are practiced. As the main focus should be
on the content, more language support than in an
ELT lesson is required.

The relationship between language and cogni-
tion (thinking and understanding) is complex. How-
ever, the effective learning involves cognitive chal-
lenge and feedback (assessment for learning). In
CLIL settings it is essential to ensure that the lan-
guage does not get in the way of understanding
whilst at the same time it can itself be cognitively
demanding. In 1984 Cummins developed a matrix
for exploring the relationship between cognition and
language (see Figure 3).

High Cognitive Demands

Low High
Linguistic Linguistic
Demands Demands

Low Cognitive Demands ‘

Fig. 3. Matrix for task and material evaluation

This has been adapted for CLIL approach. The
matrix is a useful tool to audit teaching materials.
Cognitively undemanding materials are difficult to
justify. Cognitively demanding materials are funda-
mental to learning. The greatest challenge for CLIL
teachers is to develop materials and tasks which
are linguistically accessible whilst being cognitively
demanding. Over a period of time the CLIL journey
may be from quadrant 3 to 4.

From a language point of view the CLIL ap-
proach contains nothing new to the English lan-
guage teacher. CLIL aims to guide language proc-
essing and support language production in the
same way as ELT by teaching strategies for read-
ing and listening and structures and lexis for spo-
ken or written language production. What is differ-
ent is that the language teacher is also the subject
teacher, or that the subject teacher is also able to
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exploit opportunities for developing language skills.
This is the essence of the CLIL teacher training
issue.

CLIL in tertiary engineering education

In recent years, the European educational land-
scape has been profoundly influenced by CLIL in
the form of diverse English language educational
programmes and initiatives in countries where Eng-
lish is a foreign language. In higher education, nu-
merous institutions aim to achieve greater interna-
tional recognition and prestige by offering degree
programmes taught in English. However, there is
often little awareness of the complexity of teaching
and learning through an additional language. The
main focus in studying in technical universities is in
acquiring a certain level of knowledge in specialized
engineering subjects, i.e. engineering knowledge
(content). However, in order to be successful at the
labour market, language and communication skills
are increasingly important for technical university
graduates. In tertiary education CLIL can be de-
fined as learning where some form of specific and
academic language support is offered to students in
order to facilitate their learning of the content
through foreign language [8].

Methodology of the research

Pilot implementation of CLIL teaching at Faculty
of Forest Industry at the University of Forestry was
carried out with Bachelor and Master degree stu-
dents from the specialities Wood Technology and
Engineering Design.

The first step in developing the CLIL curriculum
was to plan the topics to be examined in an inter-
disciplinary manner and to clearly define the learn-
ing outcomes and results. The key terms related to

0%

|-n%  strongly agree
5%

™ agree

neither agree nor
disagree

m disagree

W strongly disagree

Fig. 4. Is the knowledge, obtained in the CLIL training

course, relevant to the profile of your speciality?

The study results showed that the vast majority
of students (81%) consider the knowledge, ac-
quired in the CLIL training course to be strongly
connected with their speciality. Some 14% of the
students demonstrated some hesitation and an-

each topic were carefully selected and determined.
The content of the reading comprehension texts, as
well as relevant case studies and practical exer-
cises were also developed following the curricula of
both specialities. This pre-instructional planning
allows the trainer to acquire the requisite knowl-
edge, and to develop an action plan that may in-
clude open-type questions — to guide the classroom
experience.

A questionnaire for evaluating the student’s sat-
isfaction and attitude towards the applied CLIL has
been developed for the purpose of this study. The
questionnaire consists of 20 questions related to
the CLIL of students from the specialities Wood
Technology and Engineering Design of the Univer-
sity of Forestry. The questionnaire is anonymous
and is aimed at evaluating and improving the qual-
ity of education. The questionnaire includes 19
closed-ended questions measuring learners' re-
sponse on a typical 5-level Likert scale covering the
range: strongly disagree; disagree; neither agree
nor disagree; agree; strongly agree and one open-
ended question in which the students were asked to
enumerate the advantages and challenges of
studying academic subjects in English language.
The questions were selected in order to determine
student’s opinion on the level of application of CLIL
method of training and its impact on the level of the
acquired theoretical knowledge and practical skills.

Results and discussion

The research was carried out among 40 Bache-
lor and Master degree students from the specialities
Wood Technology and Engineering Design, Faculty
of Forest Industry. The obtained results are sum-
marized and presented on Figure 4 and Figure 5.

So 4% 2% m strongly agree
= agree
neither agree nor

disagree

m disagree

u strongly disagree

Fig. 5. Do you think that the content of the CLIL train-
ing course corresponds to the respective engineering

content, studied in Bulgarian?

other 2% were not able to give a concrete answer,
probably due to lack of basic knowledge of gen-
eral English language.

77% of the students think the content of the dif-
ferent topics, studied in the CLIL training course,
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fully correspond to the content of the specialized
engineering subjects, studied in Bulgarian lan-
guage; 12% of the students agreed to some ex-
tent, 5% were not able to answer clearly and 6%
consider the correspondence is not at the neces-
sary level.

The answers, provided by the students to the
open-ended question concerning the possible ad-
vantages and challenges of CLIL, were quite di-
verse. The following answers were provided:

Advantages: ,abilities to think in a foreign lan-
guage”; ,better opportunities to work or study in a
foreign country”; ,the lectures are more challeng-
ing”; ,use of innovative and motivating training
materials”; ,development of a positive attitude to-
wards the engineering subject and the foreign
language”, ,increased participation of students in
the training process”, ,increased abilities to com-

municate professionally in a foreign language”, etc.

As for the challenges, most of the students
pointed out how difficult and time-consuming is to
learn specialized engineering subjects through a
foreign language. Other answers included ,difficul-
ties to understand the specialized terminology”;
L,difficulties to understand concepts explained in a
foreign language”, etc.

Conclusions

The CLIL approach in higher engineering edu-
cation develops confident learners and enhances
academic cognitive processes and communication
skills. CLIL also encourages intercultural under-
standing and community values. In addition, re-
search shows that students become more sensi-
tive to terminology and ideas presented in their
first language as well as in the target language
and they gain more extensive and varied vocabu-
lary. In the target language, CLIL students reach
significantly higher levels of foreign language
learning in comparison with the traditional foreign
language classes in all four skills of listening,
speaking, reading and writing. The CLIL approach
significantly improves the cognitive development,
cultural awareness and students’ motivation to
learn foreign languages without any detriment to
content learning in the subjects where it is used.
The method also provides opportunities to the

university lecturers for continuous professional
development and life-ling learning.
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NMPUNOXEHUE HA CbABbPXATEJIHO-EBUKOBOTO UHTETPUPAHO OBYYEHUE B
MHXXEHEPHOTO OBPA3OBAHUE

TaHsa NaHyeBa, NMeTbp AHTOB
NecotexHnyecku yHuBepcuteT, Cochusna

Pestome

CbobpxaTenHo-e3nmkoBoTo uHTerpupaHo obyyeHne (CENO) e cbBpemeHeH noaxoa B YyKO0E3UMKOBOTO 0byuyeHue,
OTHaCSILL, Ce A0 M3y4aBaHeTO Ha YyX[ e3MK KaTo CPpeAcTBO 3a npenofasaHe Ha y4ebHo cbAbpxaHue C Len passuTue Ha
3HaHWATa U yMeHuaTa Ha obyyaemnTe KakTo B cchepaTa Ha e3uka, Taka M No cboTBeTHaTa yyebHa gucumnnuHa. Msyva-
BaHeTO Ha AajeH npedMeT Ypes YyxA e3vK NpeAcTaBnsiBa 3HauMTENHO NpPean3BUKaTENCcTBO, ThI KaTo nNpu Hero obyya-
emMuTe yCcBOosiBaT MHOMO NoBeYe 3HaHWS 1 YMEHNS OT pasnuyHun npodecunoHanHu obnactu. Bunpekn, ye CENO e wwnpoko
3acTbMNEHO B HAYanHOTO 1 cpefHo obpasoBaHne B peanua eBpOonenckn CTpaHn, To3n MeToa Ha npenogaBaHe He e Yec-
TO CcpellaH B cuctemata Ha BuclleTo obpasoBaHune. OCHOBHUAT akLUEHT B OBY4EHMETO B TEXHUYECKUTE YHUBEPCUTETU €
B NpnAobMBaHETO Ha onpederneHo HMBO Ha 3HAHWUS NO CreunannanpaHn MHXEHEPHU UCLMMINHK, T.€. UHKEHEpHN 3Ha-
HWA (cbabpxaHue). 3a Aa NocTurHaT ycnelHa npodpecroHanHa peanusaunsa Ha nasapa Ha Tpyaa, obave, 3aBbpLumMnuTe
BUCLLE MHXeHepHO obpa3oBaHue TpsabBa Aa npuTexaBaT U CbOTBETHUTE €3MKOBU N KOMYHUKALMOHHW YyMeHus. B HacTo-
Alarta ctatus ca NpeacTaBeHu pesyntatute oT npunoxeHveto Ha CENO npu obyyeHneTo Ha cTyaeHTW oT dpakynTeT
, Opcka npomuLLneHocT” kbM JlecoTexHuuyeckn yHuBepcuteT, Cocusi. Bb3 ocHoBa Ha nonyveHUTe pesynTtati oT oby4ye-
HMETO Ca yCTaHOBEHM OCHOBHUTE NPEAMMCTBA U Npeau3BukaTencTaea npu nsnonasaHeto Ha CEMO. MeTtoabT 3HauuTen-
HO Nogo6psiBa KOrHUTUBHUTE CMOCOBHOCTU 1 MOTMBaUMATa Ha CTYAEHTUTE Aa U3ydaBaT Yy €3UK, KaTo CbLUEeBPEMEHHO
yCBOSIBAT U 3aTBbpXAaBaT HeoOXxoauMMTE 3HaHWSA MO cneunanuanpaHmTe y4ebHN AMCLUNANHNA.

KnouoBu Aymu: cbabpxaTenHo-e3nMKoBO UHTerpupaHo obyyeHune, nHxeHepHo obpasoBaHue, Buclie oGpasoBaHue,
YYXXO0E3UKOBO 0ByYeHme.



