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ABSTRACT
The implementation of bilingual programs following a CLIL approach is one
of the educational trends nowadays. It implies the active participation of the school
in the development of CLIL bilingual program, giving teachers the chance to meet
the characteristics of this educational approach. In the case of Asturias, the
introduction of bilingualism in schools is recent, as a consequence, there are few
studies about it. Also, science education is immersed in a renewal of its pedagogy
which seeks to enhance students’ attitudes towards science in the context of STEM
(Science, Technology, Engineering and Mathematics) education, among other
objectives.
In this research we have examined a case study, the Auseva Marista School,
in which a bilingual program is being developed in the first two years of Secondary
education, in the areas of Science, Arts and Technology. Our objective was to analyze
this bilingualism implementation, from a multiple perspective: to know the attitudes
of students towards English learning and towards science in general, to find out if
there was a gender gap in the students’ beliefs towards scientific issues and to
describe the perspective of the teachers involved in the bilingual program. To
achieve our aims we have followed a quantitative approach and used questionnaires
for both students and teachers.
We have found that students taking part in the bilingual program hold really
positive attitudes towards English learning, which is valued as a powerful way of
communication and expression. They are also more positive about science topics
than the European average, and the sample of study has not shown any significant
gender influence. It is worth mentioning that teachers participating in the bilingual
program of this school invest great efforts on the development of the CLIL learning
environment,

from

proper

training

activities

to

the

implementation

of

methodological innovations that imply project group work and student-centered
learning strategies. Our results have indicated that CLIL can enhance students’
motivation towards learning, especially about English learning, and it also promotes
positive beliefs and opinions about science. In that way, we can conclude that CLIL
is a beneficial learning environment that boosts students’ interest.
Keywords: Content and Language Integrated Learning (CLIL); Bilingualism;
Science education; Science, Technology, Engineering and Technology
(STEM); Language learning; Motivation; Attitudes; Interest
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1. INTRODUCTION
Bilingualism and multilingualism have been present all throughout History,
although at this point they are now cutting-edge practices in educational contexts
(Baker, 2001). In this way, the adoption of Content and Language Integrated
Learning pedagogies (CLIL henceforth) (Coyle, 2007) in the current teaching and
learning practices needs to be analyzed and studied in order to stress good practices'
guidelines and obtain an in-depth knowledge of what is being done at the moment.
An approximation to the context in which CLIL is now being developed is
made in the first place, as although it is an emergent educational trend, it has no
general guidelines. Consequently, CLIL implementation is very heterogeneous, as it
is being adopted differently in each country, region, community or even school. That
is the reason why it is absolutely important to describe its actual implementation in
different cases of study, so that we can have an overview of the current teachinglearning practices which are being carried out. To that aim we will consider the
research done in that field in different parts of the world, with emphasis on
European authors and experiences, so as to understand in depth what is being done
in that field. We have especially considered the paramount theoretical contributions
made by two authors of reference: Coyle, who established “The Four C’s of CLIL”
(2007), Marsh (2000, 2002a, 2002b) and the work done by Coyle, Hood and Marsh
(2010), who have been pioneer authors and researchers on CLIL implementation in
Europe. Also, we have considered the work done by other renowned authors in
CLIL, such as Dalton-Puffer (2007), Lasagabaster (2011), Lasagabaster and Sierra
(2009, 2010), San Isidro and Calvo (2012) or Nikula, Dalton-Puffer and Llinares
(2013). These authors have developed the CLIL approach in the latest years from a
dynamic and critical perspective, being the essentials of any research done in
European CLIL. Also, the indications made by the European authorities for
languages education will be taken into account as well (European Commission,
2014a). The European Union considers languages knowledge as one key element for
the future European citizenry and as a result, is undertaking great efforts on CLIL
development across the European landscape. The national report “Bilingual
education project Spain evaluation report: findings of the independent evaluation of
the bilingual education project” (Dobson, Pérez-Murillo, & Johnstone, 2010) acts as
a reference of CLIL practices assessment in our country.
Secondly, it is described how bilingualism and CLIL have been introduced in
Asturias, considering the techniques and strategies, as well as the law specifications
for bilingual programs in that region and the studies related. At the moment there
are no official reports about Asturias’ CLIL implementation, so the analysis of these
6

bilingual programs comes from research done by students in the context of different
master’s dissertations from the local university (Coalla, 2014; Medina, 2014;
Menéndez, 2013; Montes, 2014; Roces, 2013; Sánchez, 2012; Tuya, 2014). That is a
clear indicator of the recent implementation of CLIL in Asturias, as although
bilingualism has been on the Asturian panorama for six years now and the number
of educational centers taking part on bilingual programs is growing every year, there
haven’t been several studies on that topic yet.
An overview of the interrelation between learning and motivation is done
afterwards, as this Master’s Dissertation (MD) is set in the area of triangular
confluence between CLIL, motivation and science education (Figure 1). It is
necessary then to review the most important theories about learning motivation.
Considering the practical reflections done by Sir Ken Robinson and Lou Aronica
(2009) or Gardner (2001) among other important authors of reference, for this
section we have taken Dörnyei as the key author. His studies with Ushioda (2009),
with Ryan (2013) or by himself (2000, 2001, 2003, 2005, 2009) set the scene for the
understanding of language learning motivation nowadays. In fact, he was the one to
develop the now widely accepted theory of the “Second language (L2) motivational
self system” (Figure 2), which describes the different dimensions and factors taking
part in students’ motivation for language learning in the L2 classroom.

CLIL

Language
Learning
motivation

Science
(STEM)
education

Figure 1. Mater’s Dissertation triad of influence. This MD is developed in the area of
confluence determined by the triad formed by CLIL, language learning motivation and
science (STEM) education.

Research about CLIL and students’ motivation in Spain is leaded by David
Lasagabaster and Juan Manuel Sierra (2010), whose work on language learning and
students’ motivation is of paramount importance for studying the Spanish CLIL
context.
The science education renewal has been a worldwide trend in the latest years,
as the societal needs for people well-trained in the scientific and technological areas.
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Also, the need for promoting scientific literacy in the school has set the scene for its
pedagogical re-formulation. In that way, the “Science education in Europe: critical
reflections” (Osborne & Dillon, 2008) is a report of reference, as well as the
European Commission report from 2007, “Science education now: a renewed
pedagogy for the future of Europe”. We have considered authors such as Bybee
(2010, 2013), Jarman & McClune (2007), Jorde & Dillon (2012), Osborne & Dillon
(2008), Sjøberg & Schreiner (2007, 2008, 2010, 2012) and Zimmerman (2012), as
the theoretical references for this MD. They are American and European authors
which are leading the research done in that field, aiming to actively transform
science education practices.
Also, an analysis of the implementation of CLIL and bilingualism in STEM
areas will be done, with emphasis on the experiences and studies in Secondary
Education. Although the analysis of motivation in CLIL STEM contexts is an almost
unexplored research area in general terms, we have specifically taken Ardeo-Aresti
(2015), Evnitskaya (2011, 2012), Grandinetti, Langellotti, & Ting (2013) and Marsh,
Ting & Ying (2009) as authors of reference to this section, as they are pioneers to
research the dynamics of science learning in CLIL environments.

1.1. Justification of the research questions and problem
The introduction of bilingualism in Asturias dates back to 1996, when this
region took part in the agreement between the Ministry of Education and the British
Council as well as Aragón, Baleares, Cantabria, Castilla-La Mancha, Castilla y León,
Ceuta, Extremadura, Madrid, Murcia, Navarra y Melilla. At present times there are
many schools taking part in that program, such as the CP San Mateo in Salamanca
or two schools which are still participating in that program in Asturias: the Public
School “La Atalaía” (Gijón), and the Public School of Ventanielles (Oviedo).
In parallel, Asturias started to implement bilingual sections in schools in
2004 in the “IES Sánchez Lastra” (Mieres). As the experience developed in that high
school was a pilot, in 2009 the Asturian Department of Education published the call
for taking part in bilingual programs in the academic year 2009/2010 (BOPA 121),
following the European guidelines about language learning in a global context. Since
then, many schools and high schools are taking part in the Asturiras’ bilingual
program, fostering language learning with great efforts done by teachers (Sánchez,
2012).
In that context, CLIL has been successfully adopted by many teachers in
Asturias’ schools as an autonomous decision. Research done in that field has been
focused on primary education levels (Montes, 2014; Sánchez, 2012) or in the use or
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design of curricular materials (Coalla, 2014; Medina, 2014; Menéndez, 2013; Roces,
2013; Tuya, 2014). As a consequence of that recent implementation, more research
is needed in order to evaluate the current practices in CLIL contexts in Asturias.

1.2. Brief analysis of the state-of-the-art
It is absolutely necessary to reach a good level of communication in a second
language. We live in a hyper-connected world, which is constantly changing and
moving towards an uncertain future. But what is sure in that scenario is that
education has changed towards new approaches and practices, looking for the
development of people of the XXI century. The youth has to acquire abilities, skills
and competences that will be necessary for their integral development and
professional profile in their lives. In this kaleidoscopic context, bilingualism has
emerged as a basic pilar in education nowadays (Marsh, 2002). The characteristics
of CLIL lead to the promotion of active language communication in content classes,
with different language competences favorably affected, such as receptive skills,
morphology, vocabulary, creativity, risk-taking, fluency, quantity or affective and
emotive outcomes, as shown by Dalton-Puffer (2007).
Motivation is one psychological construct which leads our lives and actions,
our decisions and dreams. This is of special importance when talking about learning,
education and young people. As stated by Sir Ken Robinson and Lou Aronica:
I believe passionately that we are all born with tremendous natural capacities,
and that we lose touch with many of them as we spend more time in the world.
Ironically, one of the main reasons this happens is education. The result is that
too many people never connect with their true talents and therefore don’t
know what they’re really capable of achieving (2009, pp.11-12).

That call for focusing on what learners believe they can do and make them
feel comfortable, secure and motivated is a key factor which should be always
present for stakeholders and in particular, for teachers.
The study of the effects of CLIL on attitudes, motivation and beliefs seems to
be a very interesting field of study (Papaja, 2012). Consequently, research should
focus on it, so as to examine the factors CLIL is having an effect on, especially when
referring to students' personal motivation towards learning. The study of Lasagaster
and Sierra (2009) showed that students enrolled in CLIL classes held more positive
attitudes towards English as a foreign language, whilst Van de Craen, Mondt, Allain
and Gao (2007) put emphasis on noticing that CLIL contexts can impact students'
attitudes in that students are highly motivated to learn languages and not just
English language, as they express positive attitudes and do not loss their identity,
9

but they feel bilingualism is a core value for them and also a factor that enhances
their self-esteem and their future intentions to learn languages.
However, as the implementation of CLIL hinges on different features, such as
the characteristics and profile of the learner, the teacher’s personality and teaching
beliefs, the class-group, the support given from the administration, etc.
(Lasagabaster, 2011), the studies on motivation in CLIL contexts have to be more
comprehensive (Dörnyei, 2001; Dörnyei & Ushioda, 2009).
On the other hand, when it comes to particular content subjects, very little
research has been done in relation to the implications of CLIL contexts on contentsubjects. There are examples of research in the field of science education in CLIL
contexts as the one examined by Jäppinen in Finland (2005), or the one done by
Evnitskaya (2012) in the Spanish context, but they tend to be focused on cognition
or language implications (Escobar & Sánchez, 2009; Fuentes, 2013; Santo-Tomás,
2011). However, there is an emerging trend towards the study of CLIL environments
for science teaching and learning processes, focusing on different processes and
dimensions of CLIL science learning environments (Aguilar & Muñoz, 2014; Bartika,
Maertenb, Tudorc & Valcked, 2010; Gabillon & Ailincai, 2013; Grandinetti,
Langellotti & Ting, 2013). Accordingly, the perceptions of pupils towards science
have been studied by Yassin, Marsh, Tek and Ying in the Malaysian context (2009),
with positive findings. Nevertheless, more research has to be done in that field in the
European context in general and in the Spanish in particular.
These different parts settle the theoretical background of the study, which
considers the different levels involved in a multifactorial context of a CLIL science
learning environment in the European context, in the convergence of language
learning motivation, science education and CLIL (Figure 1).

1.3. Aims
As the realization of a Master’s Dissertation is a genuine work of research
which has to be of use for the scientific community of interest and for the
educational field related, we believe that more research has to be done about the
teaching-learning strategies in the classrooms, especially in the area of STEM
education (Fairweather, 2008; Jorde & Dillon, 2012; Osborne & Dillon, 2008).
The primary objective of this MD research is to:
 Analyze the implementation of CLIL in a particular case study in
the context of science education, as an example of the current
practices in secondary schools.
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Furthermore, in relation to this research, a series of particular objectives arise:
A. Know the attitudes, beliefs and motivations of the students taking part in
the bilingual program.
B. Contrast the interest in science topics of the students taking part in a CLIL
science education program with the European children.
C. Analyze the possible gender differences in motivation and attitudes for
learning and science topics.
D. Describe the implementation of a bilingual program from the perspective
of the teachers involved.
The educational stage selected is Compulsory Secondary Education (CSE
henceforth), and the school that we have chosen for this case study is the “Auseva
Marista School” (Auseva henceforth). We have valued this school as a particularly
interesting one as it has bilingualism implemented in Science in 1st and 2nd course of
CSE, and in Technology in 2nd of CSE. Consequently, bilingualism affects the initial
scientific subjects of the science curriculum in this school, placed in an urban area in
the centre of Asturias.
The research questions of this study are:
1. Does the implementation of CLIL foster students’ interest for English
learning?
2. Do students enrolled in the CLIL program hold positive attitudes towards
science, in relation to the European context?
3. Does a remarkable gender difference exist on motivation and attitudes
towards learning and science topics?
4. Are teachers involved in the bilingual program highly committed to the
bilingual program in terms of effort, time spent and dedication?

1.4. Methodology
This MD is a research proposal which pursuits to describe the
implementation of bilingualism and CLIL in a school of interest. To research this
case study, and following the guidelines proposed by McMillan, Schumacher and
Baides (2005), we have thought that a quantitative approach would give a better
description of our topic of interest, as this study have strong theoretical and
quantitative approaches.
Auseva is the school selected for this study. Its specific implementation of a
successful bilingual program made it a suitable school for a research of the
characteristics needed in the context of this MD. It is an urban school placed at the
11

heart of Oviedo, where children can study Early Childhood, Primary, Secondary and
Baccalaureate Education. At the moment, the Bilingual program of the Auseva is
implemented in Primary Education and on the two first courses of CSE. The
academic year this research is conducted (2015-2016) it is the first time for the
school that students of 1st CSE have taken part in the whole Primary bilingual
program. As a consequence, these students have experienced CLIL since the
previous educational stage, so that they feel comfortable using English as a second
language in content subjects. At the moment, CLIL is established for 1 st CSE Science
and Arts, and 2nd CSE Science and Technology. Then, Science is the content subject
which is developing CLIL in all stages of the bilingual program of the Auseva.
Also, Auseva has implemented what they called “the methodological change”:
the introduction of innovator pedagogies in all areas, in response to the educational
demands of societies of the XXI century. It includes cooperative work and
collaborative projects for both students and teachers, in each term of the academic
year. This kind of educational approach suits CLIL specifications (Coyle, Hood &
Marsh, 2010) and put students at the centre of the learning process. The fact that
Auseva is carrying out this methodological innovation in CLIL areas adds a factor of
interest to the study of pupils’ beliefs, interest and motivation towards language
learning and science education.
The information needed for this study have been gathered by means of
questionnaires and by the revision of the school documents of interest for the aims
of this research. The designed questionnaire for students (Appendix 1) has two
well-differentiated parts: one related to the linguistic profile, attitudes and
motivation towards languages learning, and another one focused on beliefs and
attitudes towards science. Also, a questionnaire for gathering information about
teachers taking part on the bilingual program has been used (Appendix 2).
The part related to language learning attitudes is adapted from the
questionnaires which were validated and used in a previous research (Gené, 2010):


Questionnaire for students taking part in the bilingual section: language
profile, attitudes, beliefs and motivations.



Questionnaire for content subject teachers, English as Second Language
(ESL) teachers, and the European Section Program Coordinator at the
school.

For estimating the interest in science topics of these students an adapted version
of the questionnaire used in the ROSE project (Sjøberg, & Schreiner, 2010) have
been used, incorporating items related to the Spanish curriculum (Linares, 2011).
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This part of the questionnaire gives a general look into students’ motivation towards
STEM content in CLIL learning environments.
Also, given the aims and hypothesis of this study, informal interviews with the
teachers involved in the bilingual section have been done, so that the information
about students’ attitudes and motivation have been complemented with data from
the content and language teachers of the school. This qualitative approach
complements the quantitative data and contributes to the depth of the analysis and
the comprehension of the results.
This MD is structured in different sections: firstly the theoretical framework, or
rationale, is set. It contains a review of the main aspects related to the triad in which
this MD is developed –CLIL, students’ learning and motivation, science education
renewal-. Then, the methodology section describes the context of the school and the
design of the questionnaires, as well as the statistical analysis that have been carried
out. The results and analysis are placed in the next part, where the data obtain from
the questionnaires and the informal interviews with the teachers taking part in the
bilingual program of Auseva are examined. After presenting data, the next section is
focused on the discussion of the results, after which the conclusions are drawn and
future research lines and limitations are established. The references used alongside
this MD are located at the end of this study, as well as the appendices developed in
the research framework of this study.

2. LITERATURE REVIEW
“I believe that education is a process of living and not a preparation for future
living.”
John Dewey (1897, p.78)

2.1. CLIL educational context
Education is a key area for all societies. In fact, it has always been one of the
most important aspects, as it provides citizens with the knowledge and specialization
needed for their lives. When it comes to language learning, for the past thirty-forty
years there have been a great number of changes and challenges. The introduction of
content-based methods in language learning was due to the concept that language is
acquired in a more natural way when it is attached to a particular subject, so that
learning becomes meaningful. At this moment, the more common practice is the
integration of content and language in learning, a multi-faceted educational
approach which is encompassed under the umbrella of CLIL. This term was
13

incorporated in 1994 in the European context (Marsh, Maljers & Hartiala, 2001) and
can be defined as: “an educational approach in which various language-supportive
methodologies are used which lead to a dual-focused form of instruction where
attention is given both to the language and the content” (Coyle, Hood & Marsh,
2010, p.3).
The adoption of CLIL within the European context was linked to another big
change affecting all areas and levels, which was the introduction of key competences
(Commission of the European Communities, 2005). The introduction of life skills
and competences into the European curricula leads to the adoption of an
international and global perspective of education: it was necessary to teach students
how to learn now and in the future, as the world is now an interconnected
environment under constant changes, emerging challenges and opportunities. It was
then necessary to re-think education and to provide students with the background
knowledge needed in the context of the XXI century. That situation coincided in
time with the definitive adoption of information and communication technologies
(ICTs), as well as with the change of paradigm from teacher-centered to studentcentered education, with the emphasis put on learning rather than on the teaching
process, and considering the importance of the social and cultural context in which
education is taking place (Land, Hannafin & Oliver, 2012).
As language education was one of the main topics of interest in that context of
competences, it was essential for European citizens to be able to communicate
effectively in different languages, so that mobility, employment, culture and
knowledge could be transferred and spread through the European Union and
through the globe in general. In fact, CLIL was considered a suitable strategy for
addressing the European challenge (Marsh, 2002a). In that context, languages are
understood as a communication vehicle for action, which imbricates knowledge in
all its dimensions and circumstances. The educational response to this educational
rethinking was CLIL, which aims to develop bilingualism or multilingualism when
learning about a particular subject. The change introduced by CLIL goes beyond the
conception of the just do it in English (Lasagabaster & Sierra, 2010), as CLIL is a
multi-dimensional approach which stimulates the integral development of students
(Marsh, 2002b) and considers multi-ability groups of work, interculturality,
integration of the ICTs’ 2.0 and 3.0 tools, the diversity of students, teacher training
specific needs, design and elaboration of materials, continuous, authentic and
formative assessment, etc. (San Isidro & Calvo, 2012).
CLIL methodologies are based on four essential principles or the “4 C’s” of CLIL
(Coyle, Hood & Marsh, 2010):
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Content: the aspects of comprehension and understanding related to the
specific content of the subject or area of knowledge.



Communication: related to the use of the second language (L2) used in the
CLIL environment while learning about the subject content. In Europe, it
takes into consideration the Common European Framework of Reference for
Languages and its four language skills (speaking, listening, reading and
writing) (Verhelst, Van Avermaet, Takala, Figueras, & North, 2009).



Cognition: refers to the development of the learning skills necessary in the
learning process to construct the knowledge about content, language,
thinking skills and competences, with great emphasis on the scaffolding
needed in that processes.



Culture: the interconnection with the socio-cultural factors surrounding the
learning process in general, and the raising of the self and others’ cultural
dimension awareness, as well as the development of the sense of plurilingual
community in an intercultural environment.

This educational approach has received great political support in the European
Union (EU), so that the aim of the White Paper on Education and Training that all
EU citizens should master two community languages in addition to their mother
tongue would be achieved. CLIL adoption in Europe is uneven, as its
implementation is not equal alongside the different countries: while in lower and
upper Secondary Education the use of CLIL varies a lot, in Primary Education its use
is widespread only in Spain (Extra & Yağmur, 2012).
However, CLIL has been put under question in many times because although it
enhances individual and societal multilingualism, despite the variety of languages
present in the European areas, in most cases the language of instruction in CLIL
contexts is English (Nikula, Dalton-Puffer & Llinares, 2013). Also, as expressed by
Ludbrook (2008), CLIL is on top of a series of debates and interesting research
questions, because “although families generally express satisfaction at CLIL
experiences, some reservations come from the parents of young learners who fear
that too much exposure to a second language may lead to neglect of the child’s first
language”.
However, research indicates that CLIL has a good impact on language skills,
affecting positively the receptive skills, vocabulary, morphology, creativity, risktaking, fluency and quantity of spoken language (Dalton-Puffer, 2007). There is no
loss of content-learning caused by CLIL, as shown in the case of the Spanish
Bilingual Education Program (Dobson, Pérez-Murillo & Johnstone, 2010). In fact,
15

CLIL can boost students’ motivation towards languages learning and benefit
cognitional development and skills (European Comission, 2014a).

2.2. CLIL in Spain: the Asturian case
The first bilingual initiatives in Spain took place in the form of individual actions
in the decades of 50s-60s. There have been previous approaches to interesting
language teaching methods, such as the one developed in the “Selgas schools”
(Terrón & Mato, 1992). However, it was in the decade of the 80s-90s when bilingual
education was officially introduced in Spain.
The first time bilingualism was set in Asturias was in 1996, when the Ministry of
Education and Science of the Spanish Government (MEC) and the British Council
signed an agreement towards an integrated curriculum. That instruction was
developed in 43 state schools in Spain, two of which were in Asturias: the CP
Ventanielles (Oviedo) and the CP Atalía (Gijón). The collaboration agreement
between the MEC and the British Council was planned for students aged 3 to 16
years-old. As a result, it covered all the educational stages from Early Primary
Education to the end of CSE.
After that first bilingual approach in the Asturian region, the Bilingual Education
Programme (BEP) was created: in 2004 took place the first edition of the bilingual
education experimental programme, which intended schedule was four academic
courses. It was implemented in Secondary Education and then it expanded to
Primary Education. The first year that the BEP was fully established in Asturias was
in 2008/2009.
The Official Bulletin of the Principality of Asturias (BOPA) that regulated the
development and structuring of bilingual programs in Asturias is the BOPA 121 of
the 19th May 2009. That official regulation gave a legal framework to bilingualism in
Asturias and contributed to its consolidation among the educational community. As
a consequence, the number of centers and educational stages (from Early PrimaryPrimary (schools), Secondary Education (high schools), baccalaureate and
Vocational Training taking part in the BEP is growing each year. The regulation for
BEP in Asturias establishes that:
Languages are essential knowledge in contemporary society, needed for the
citizenry for their training, professional working opportunities, intercultural
exchange and personal realization. The comprehension of other languages and
the possibility of communicate through them give us the chance to fully
participate in society and to enhance tolerant and respectful attitudes to other
cultures (BOPA 121, p.1).

16

Also, teacher language requirements and the specific characteristics of the
centers taking part in a bilingual program in Asturias are specified in that BOPA. It
is to be mentioned that the two schools taking part in the MEC-British Council
collaboration agreement are considered bilingual centers in terms of the BEP in
Asturias.
In the situation of legislative instability in education, the adoption of the Organic
Law for the Improvement of quality in education (LOMCE, 8/2013, of the 9th of
November) is modifying several curricular aspects and dimensions, although
language learning is established as a national priority for all students. That is very
important to be considered, as the legislative framework governs the establishment
and development of the BEP. In that context, the Asturian Government has
regulated the transition of students taking part in the BEP from Primary Education
to Secondary Education with the promulgation of the resolution that sets the legal
framework for BEP in the first course of CSE (BOPA 138, 16-VI-2014).
At the moment, there are four Public Centers of Basic Education (CPEB), ten
Gathered Rural Schools (CRA), 96 Public Schools (CP), 56 Secondary Education
High Schools (IES) and 26 Chartered Schools taking part in the Bilingual Program in
Asturias, which made bilingualism to be an emergent option for education in that
region.
However, the research done about bilingualism in Asturias is predominantly
done in the context of Master’s dissertations from the local University of Oviedo, and
that studies are focused on the Primary Education level on some cases (Montes,
2014; Sánchez, 2012) and explore the development or implementation of curricular
materials in CLIL classes (Coalla, 2014; Medina, 2014; Menéndez, 2013; Roces, 2013
and Tuya, 2014). There has been detected a lack in proper Primary Education
teacher training in CLIL methodological and pedagogical strategies, as described by
Montes (2014), which can contribute to inherit the traditional teaching methods into
the BEP of Asturias. As this is not the desirable situation for successful CLIL
implementation (Di Martino & Di Sabato, 2012; Hussein, 2010) and probably that
results are linked to the little research that has been conducted in the Asturian at the
present time, there is a clear need to analyze and assess the current CLIL practices in
the BEP.

2.3. Students’ learning and motivation
The force that moves us to learn, to experience, and to have passion about
different aspects in life is motivation. This is of more importance when talking about
the youth, a stage at which the self is developing and in constant evolution. What is
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appealing to students nowadays? What are they interested in? How can teachers
motivate them to learn? Young people is living in one of the most stimulating period
on History, as they are being besieged and coerced with constant and multimodal
information at any moment (Robinson, 2010).
Education needs a great and deep change from traditional paradigms to new
strategies and educational conceptions that consider students’ motivations,
aspirations and opinions (Bona, 2015), as research has found that motivational
beliefs results from direct experiences of learning (Boekaerts, 2002). Not only
learners’ motivation is paramount, but students’ subjective perception of teachers’
commitment, motivation and implication (Matsumoto, 2009) is very important too.
Motivation has received great attention in research in the context of language
learning. In fact, it is a direct determinant of L2 achievement (Lasagabaster, 2011).
However, as learning a second language is a complex and generally extended process
in time, the measurement of motivation in that context is a difficult issue (Ryan &
Dörnyei, 2013) and in some CLIL contexts it has not received enough attention
(Breidbach & Viebrock, 2012).
Dörnyei defines motivation as “the effort, desire and attitudes towards learning”
(2005 p.68) and considers it as a constant evolving process “associated with a
dynamically changing and evolving mental process, characterized by constant (re)
appraisal and balancing of the various internal and external influences that the
individual is exposed to’” (2000, p. 523). Different theories have been drawn in
order to explain learning motivation, such as the Instinct, the Incentive, the Drive or
the Arousal theory of motivation (Rehman & Haider, 2013, p.141), the SocioEducational Model of Second Language Acquisition (Gardner, 2001) or the
introduction of neurobiology implications for learning and motivation (Dörnyei,
2003).
As motivation is complex, research has been focused on the reasons behind it,
more than about the effect of teaching approaches on attitudes (Lasagabaster, 2011),
although not all students’ are intrinsically motivated towards learning (Boekaerts,
2002) and different ideas can contribute to cater them (Rehman & Haider, 2013).
However, nowadays the integrative framework established by Dörnyei in 2009
with the L2 Motivational Self System is widely-accepted and his proposal for a
motivational teaching practice is highly valued (Figure 2). The L2 Motivational Self
System is made up of three dimensions (2003, p. 29):


Ideal L2 self: the personal vision of the future self-competences and skills in
L2. It determines the willingness to reach that ideal future point.

18



Ought-to L2 self: refers to the perception of attributes that one person should
have in L2, and is related to the extrinsic components of motivation.



L2 Learning experience: bottom-up process concerning the immediate
learning environment (classroom learning situation: teacher, curriculum, the
learning group (Ushioda, 2003), the experience of success) and is developed
in the current learning scenario.

Figure 2. Components of motivational teaching practice in the L2 classroom. Source:
Motivational Strategies in the Language Classroom (p.29) by Dörnyei, 2001, Cambridge,
England: Cambridge University Press. Copyright by Cambridge University Press. In
Dörnyei, Z. (2003).

The study of the impact of CLIL on students’ motivation has yielded positive
results (Merisuo-Storm, 2006; Papaja, 2012) and revealed that students taking part
in CLIL learning environments held more positive attitudes towards English as a
foreign language (Lasagabaster & Sierra, 2009) and towards languages learning in
general (Van de Craen, Mondt, Allain & Gato, 2007). However, it is to be taken into
account that motivation and CLIL should be studied from a multidimensional
perspective and encompass intrinsic, extrinsic, integrative and instrumental
motivation as well as students’ interest in different cultures than own (Lasagabaster
& López, 2015). Also, a gender tendency has been found, as girls appear to feel more
attracted to CLIL (Sylvén & Thompson, 2015), which is a tendency that should be
studied in depth. Students’ taking part in CLIL express positive learning attitudes
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(Van de Craen, Mondt, Allain & Gao, 2007) and are well-prepared for successful
future studies (Merisuo-Storm, 2006).
CLIL appears to be an effective way to engage pupils in second language learning
(Dörnyei, 2005), although as seen before motivation is a multimodal construct and
consequently, the results cannot be generalized (Lasagabaster, 2011). However, as
CLIL hinges on several factors such as the characteristics and profile of the learner,
the teacher personality and teaching beliefs, the class-group, the support given from
the administration, etc. (Lasagabaster, 2011), and its requirements include the
subject content, language content, language skills, fluency and self-confidence and
willingness to express themselves in the L2 and use that language outside school
(Papaja, 2012), studies on motivation in CLIL contexts have to be more
comprehensive (Dörnyei, 2001; Dörnyei &Ushioda, 2009) and consider the practical
dimensions (Papaja, 2012; Sylvén & Thompson, 2015). In that way, the
understanding of the practical implications of motivation development and
enhancing in CLIL learning environments would become a powerful tool for drawing
evidence of practical CLIL scenarios (Guilloteaux, 2007).

2.4. Science education renewal
In the latest years, a decrease in students’ motivation and attitudes towards
science has been detected (Jorde & Dillon, 2012; Osborne, Simon & Collins, 2003;
Zimmerman, 2012). This tendency has come at the time of emergency of the new
tendency in science education: the STEM literacy revolution. STEM is the acronym
for Science, Technology, Engineering and Mathematics. This term rose in the North
America context as a response to the need for strengthening education in these
scientific areas. The importance that the professional activities related to STEM
areas will have in the nearly future and the contemporary societies set the basis for
raising concerns about STEM education (Bybee, 2010). The need for improve
scientific education within the framework of a continuously changing science
panorama in the XXI century was linked to the development of different changes in
the national science curriculum in the United States of America, so that scientific
literacy would become an explicit priority (Kuenzi, 2008; Stansfield, 2011), being
motivation a key factor that can shape science literacy. UNESCO described scientific
literacy as: “The capability to function with understanding and confidence, and at
appropriate levels, in ways that bring about empowerment in the made world of
scientific and technological ideas” (UNESCO, 1993, p. 3).
The environments in which science is being taught should look for scientific
motivation and positive attitudes among students (Kennedy & Odell, 2014), so that
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universities and scientific and technological enterprises would found it easy to fulfill
their scientific recruitment needs and society in general would have a good scientific
knowledge background, that is, a high level in scientific literacy (Jorde & Dillon,
2012). In the STEM context, as expressed by Bybee (2013), the concept of literacy
includes:


The knowledge, attitudes and skills to identify scientific questions and
problems in everyday situations, as well as being able to explain the natural
and technological world and to draw evidence-based conclusions about
STEM topics.



Understand the particularities and characteristics of STEM areas as different
forms of knowledge, inquiry and design.



Having the willingness to active participate in STEM related debates from a
constructivist, concerned and reflective citizenry point of view.

At the time the STEM revolution was arising in the United States and in
different parts of the world, in Europe the situation was similar, as science is seen as
vital and essential for the European societies (European Commission, 2014b), and
the majority of students in European countries do not aspire to become scientist or
engineers in the near future (Sjøberg & Schreiner, 2012, 2008) and different
curricular modifications and pedagogical transformations were needed in order to
achieve the challenges of science education nowadays (Dewitt, Archer & Osborne,
2013; European Commission, 2011). After the calls for a science education renewal
in the European context (European Commission, 2007; Osborne & Dillon, 2008) a
new scenario was set in Europe. Also, the introduction of cross-national assessment
for science in the Trends in International Mathematics and Science Study (TIMSS)
since 1995, and the Programme for International Students Assessment (PISA), since
year 2000, has raised concerns among European science education stakeholders in
the different countries taking part in that international performance surveys.
Many initiatives emerged in that context, such as the one developed by the
“ingenious” project, which is organized by the “European Coordination Body in
STEM Education” and funded by the European Union. In this project, several
resources and sub-projects are being carried out, as a way to research and put in
practice different approaches about science education, and to reflect on what can be
done to enhance the enrolment in STEM areas in Europe through a pedagogical
change that implies a real connection with professional activities related to STEM
knowledge (Joyce & Dzoga, 2011). In fact, in the USA and in Europe, motivation
towards science is understood as a process driven by intrinsic factors (curiosity, self21

fulfillment, positive perception of the attractiveness of STEM subjects, etc.), while in
most Asian countries it is seen as a process shaped by external factors such as the
social prestige, the career opportunities, high incomes aspirations or family
expectations (Taube, Renn & Hohlt, 2015, p. 200). That different conception of
motivation towards science determines the actions developed in each context.
In Spain promoting science is a national priority, primarily conducted by the
“Spanish Foundation for Science and Technology” (FECYT), which is a public
foundation dependent on the Ministry of Economy and Competitiveness. It aims to
promote the social integration of science and has developed a great number of
scientific projects such as “Sounds in the night”, “Barcelona Rocks”, “Dinoscience
3D”,

“Life

is

science”,

“Tuberspot”,

“Famelab

-

Scientific

monologues”,

“Photoscience” or Summer Scientific Camps for scholars (FECYT, 2014), as actions
that contribute to stimulate scientific interest among scholars (Obra Social La Caixa
& FECYT, 2015). Also, Spain has taken part in the European project “Scientix”,
founded by the European Commission and managed by the European Schoolnet
(EUN). Scientix aims to facilitate the dissemination and knowledge-sharing of
practical

science

education

experiences

across

Europe

(Grass-Velázquez,

Schwarzenbacher, Tasiopoulou, Debry, Bargoin, Kudenko & Hernández, 2013).
Gender is an area which has received great interest in the framework of STEM,
as the number of girls actively involved in science areas and careers is low and far
from desirable percentages of girls/women taking part in science studies and
professions (Sadler, Sonner, Hazari & Tai, 2012; Van Langen, Rekers-Mombarg, &
Dekkers, 2006). Diverse pedagogical strategies have been identified as advantageous
for making girls like science in secondary stages, such as considering the different
learning styles, including more real-world activities and more collaborative work in
science learning environments, or making students construct their own knowledge
(Kulturel-Konak, D’Allegro & Dickinson, 2011). That is going from a traditional
teacher-centered point of view about teaching to a student-centered dynamics, in
which learning is the pivot of education. This educational approach is pedagogically
inheritor from the theories of Dewey (1938), who actively advocated for introducing
the possibility of giving students the chance to explore and check theories
themselves, and Vygotsky (1978), who watched learning as a social process and also
contemplated the discussing and negotiation of meaning between students as an
essential part of learning.
In student-centered learning environments students are provided with
opportunities to develop high-order thinking skills and critical knowledge, as well as
to organize, analyze and synthesize the learning process themselves. Student22

centered learning is defined as a method in which “students learn to decide what
they need to know to find success within the class and educational format” (Glasgow,
1997, p.34). In that way, the students are the main protagonists of the teachinglearning process, whilst teachers act as facilitators, making students take
responsibility for their own learning.
Making students feel part of their own learning and allowing them to actively
participate in the construction of their scientific knowledge is a key aspect that
should be taken into account, as it enhances positive attitudes towards science
(Armbruster, Patel, Johnson & Weiss, 2009; Hassan & Davies, 2014; Vedder-Weiss
& Fortus, 2012). That active implication in their own learning is not only a benefit in
terms of motivation, but also in terms of learning self-regulation and metacognition
strategies (Freeman, Eddy, McDonough, Smith, Okoroafor, Jordt & Wenderoth,
2014; Schraw, Crippen & Hartley, 2006).
These are some considerations that should be taken into account when designing
and developing science curriculum, so that science education would provide an
appropriate response to the actual educational and social demands and to the
specific needs related (Vassilou, 2012).
It has been shown that motivation plays an important role not only in education
in general, but in science education in particular, as it fosters students’ perception of
achievement and the interest in science areas and careers (Bryan, Glynn & Kittleson,
2011).
Apart from the European International Surveys TIMSS and PISA, a big
international survey on attitudes towards science was conducted in 2003-2005: the
Relevance of Science Education (The ROSE project) (Sjøberg and Schreiner, 2008,
2010, 2012), which analyzed the attitudes of secondary students towards different
scientific topics in different regions of Europe. Although students found science
from a positive perspective, the traditional curricular topics (plants, chemicals, basic
physic topics) were of their lowest interest in comparison with other topics such as
the possibility of life outside the Earth. Also, marked differences were found about
gender, as the kind of topics preferred for girls across Europe (e. g. “what to eat to
keep healthy and fit”) were really different from the ones preferred by boys (e. g.
“how computers work”). Although this study has been put under question as the
appropriate weighting techniques from national extrapolation were not applied
(European Commission, 2011), it is a good descriptive study about the attitudes
towards science in scholars, as it considers different dimensions of science and the
results highlight the differences between curricular vs. real science (Jarman &
McClune, 2007) and the gender gap on science attitudes.
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The knowledge of the complex relationship between science and motivation has
been debated and research for long time (Osborne, Simon & Collins, 2003), as it can
brings light on different questions and facts, such as the implication with different
scientific subjects and areas, the performance on science classes, the results in
international surveys or the choice of careers and professional specialties.
As in the curriculum the diverse science sub-areas (biology, mathematics,
Earth’s science, physics, astronomy and chemistry) are separated into different
subjects, with a quite rigid curricular structure, secondary students seems to like
science topics independently of the traditional science domains and of different
scientific clusters (Bathgate, Glynn & Kittleson, 2011). As a consequence, it has been
recommended to linked different areas to enhance the learning of particular science
sub-areas from a holistic point of view (Erduran & Dagher, 2014) and to make the
real-life implications clear to students when the topic is not appealing at first for
students, so that they can be aware of the applications for real-world that these areas
have. It is necessary for teachers and stakeholders to be aware that the way to
scientific literacy passes through motivation and not only by means of content, but
also implies giving students the opportunities to develop their own and personal
values and beliefs, so that they can build their own scientific multidimensional
literacy, which would promote the use of science in their everyday lives (Fives,
Huebner, Birnbaum & Nicolich, 2014) and can foster their academic performance
(Caballo & Laubach, 2001; Hassan & Davies, 2014).

2.5. CLIL science education: towards new learning scenarios
Bilingual programs including science education are embedded in that framework
of scientific renewed pedagogy. As CLIL learning environments take into
consideration some of the strategies and recommendations given for improving
scientific motivation and positive attitudes towards science, the question that arises
is: how are CLIL-science learning scenarios?
CLIL and science have some pedagogical aspects in common, which inter-relate
and generate an ideal learning matrix, such as the promotion of formative
assessment in the learning process, the fostering of strategies for developing
divergent, creative and critical thinking (Moore & Dooly, 2010), the great
importance given to the communication process (science is built up from questions
about the natural world, formulation of hypothesis, searching for evidences and
drawing conclusions) and the use of continuous scaffolding techniques, collaborative
work strategies (Chen, Wang & Lin, 2015) and self-conscious learning (Maldonado &
Olivares, 2013).
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However, the cross-field of CLIL and science education has been poorly
researched. When researchers have focused on the characteristics of CLIL in science
classrooms, they have put great emphasis on describing the cognitive or linguistic
implications (Aguilar & Muñoz, 2014; Escobar & Evnitskaya, 2014; Escobar &
Sánchez, 2009; Evnitskaya, 2012; Evnitskaya & Morton, 2011; Fuentes, 2013;
Hansson, 2012; Jäppinen, 2005; Santo-Tomás, 2011; Vallbona, 2013). The
characteristics of CLIL benefit the structuring of science lessons and also, CLIL have
been found to act as a learning catalyst, improving students’ L2 learning (Thompson,
2013) and general performance in science (Grandinetti, Langellotti & Ting, 2013).
Motivation is a determining factor in the engagement in transformative science
learning (Pugh, Linnenbrick-Garcia, Koskey, Stewart & Manzey, 2009) and
enhances some processes of the scientific method of questioning, seek for
alternatives and creative thinking strategies (Liu, Lin, Jian & Liou, 2012).
Preliminary practical studies have shown benefits both for science content and
L2 learning (Gabillon & Ailincai, 2013; Suriel, 2011). As CLIL does not have clear
guidelines in Europe, and is not strictly regulated by national laws in the countries
across the European zone, teachers of scientific areas taking part in CLIL programs
do not feel conformable and confident enough with the use of a second language –
which in the majority of cases is English – for science lessons (Bartika, Maertenb,
Tudorc & Valcked, 2010). However, the benefits of developing CLIL in science
education outweigh the downsides. According to Ardeo-Aresti some of the positive
effects are that CLIL improves the motivation of those who found it difficult with
traditional methodologies, the activities proposed are perceived as more interesting,
the L2 level improves, language is seen as a tool that will be useful in their future
lives and that CLIL covers the whole competencies spectrum (2015).
CLIL science learning environments have positive effects on language
dimensions, regardless of the L2 level of the students and on science attitudes
(Yassin, Marsh, Tek & Ying, 2009). However, research on that field is at an early
stage and some aspects remain unclear and have not been studied in depth.

3. METHODOLOGY
After setting the theoretical framework of this study, the description of the
research instruments used for collecting data are done in the present section.
Previously we have described and introduced the participants taking part in this case
study: the Auseva Marista School and its bilingual program and context, the teachers
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participating in the bilingual program, and the students that have the main research
subjects of this study.

3.1. Context and participants of the research
The Auseva Marista School is one of the schools implementing the Asturias’
bilingual program. It is placed in the centre of Oviedo, Asturias, and covers the
whole compulsory and non-compulsory stages of pre-university education. In the
latest years, it has been involved in a series of methodological innovations in
coordination with the Compostela Province in which the Auseva School is included.
The “methodological change” aims to introduce new pedagogies and learning
approaches, according to the new educational challenges we face nowadays (Bona,
2015). It includes cooperative and collaborative learning strategies, group projects
and ICTs as familiar tools, emotional learning strategies and a holistic and integral
conception of learning. It requires great collaboration strategies and involvement for
teachers, as they have to work coordinately, from different areas of knowledge, to
develop this educational purpose efficiently and get students to be the centre of the
learning process, active protagonists of their own learning.
These methodological challenges are combined with the implementation of the
bilingual program. In the academic year 2015-2016 bilingualism is established in 1st
and 2nd of CSE, as well as in Primary Education. In the case of the students which
are now on 1st of CSE, they have been enrolled in the bilingual program since they
were Primary Education students. That means they are familiar with CLIL and have
good level of English, which is the L2 of this bilingual program. Also, considering
that there have been no dropouts from Primary to CSE, it shows that their families
value the bilingual program, as they want their children to continue taking part in
bilingual education, which is a great success.
The content subjects in which CLIL is being developed in the Auseva are Science
–in 1st and 2nd of CSE-, Arts –in 1st course- and Technology –in 2nd course-.
Consequently, the teachers taking part in the program are three: the Science teacher,
which is the coordinator of the bilingual program of the school, the Arts teacher,
which is also the English teacher, and the Technology teacher. It is remarkable that
Science is the subject of continuity in the bilingual program, as it is the only they are
learning embedded in CLIL since the beginning of CSE. That characteristic makes
Auseva a suitable school for examining the motivation towards science education in
students taking part in CLIL learning environments.
The students participating in this MD are all the students of the two first courses
of CSE, making a total of 103 students: 29 students of 1 st CSE A, 25 students of 1st
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CSE B, 29 students of 2nd CSE A and 20 students of 2nd CSE B. Although there are a
few number of students in the classes of 1st and 2nd CSE (10 in sum), they have not
taking part in this study, as the subjects of this research are just the students
participating in the CLIL that is being developed in the Auseva School.
Also, it is to be highlighted that all school staff was interested in this research
from the beginning, as the knowledge of their students’ perceptions is paramount for
them. The knowledge of their interests, beliefs and motivation for learning is a
priority for the Auseva School, so the data obtained in this study is going to provide
useful information for improving their bilingual program. The Auseva teaching staff
and headmaster of the school have actively collaborated in this study and were
delighted with the idea of being the case study of this research, so they were always
kind and helpful in all situations.

3.2. Research instruments and data collection
For the aiming of this study, and considering that a quantitative approach is
followed, the most suitable research instrument is the questionnaire (McMillan,
Schumacher & Baides 2006). There have been designed two questionnaires, one for
the students and another one for the teaching staff taking part in the bilingual
program of the Auseva, which data has been complemented with the information
obtained via informal observation of the bilingual learning classes and with the
analysis of the documents related to the objectives of this study.
The students’ questionnaire (Appendix 1) has two sections: the linguistic
and the scientific one. The linguistic section has been designed from the
questionnaire for researching students’ attitudes and beliefs towards L2 learning
that were used and validated by Gené (2010). The scientific section is adapted from
the one used and validated by Linares (2011) to assess students’ attitudes towards
scientific topics of interest, present in the Spanish curriculum, general science
topics, which are items taken from the European ROSE project designed by Sjøberg
and Schreiner (2007, 2010). While Question 7 is similar to items of the ROSE
questionnaire, Question 6 of the students’ questionnaire is structured on items taken
from the ROSE project (6.1-6.6), items of curricular science (6.7, 6.9, 6.12 and 6.13)
and items related to present-day science (6.8, 6.10, 6.11, 6.14 and 6.15). In Question
7, Section (iii) – Attitudes towards science, part of the items shown (1, 2, 3, 7 and 10)
are the ones which results were made public in the studies by Sjøberg and Schreiner
(2007, 2010), while the other items of Question 7 were part of the general questions
raised in this project (Sjøberg, 2005, Sjøberg & Schreiner, 2010).
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In this case, items related to the content subjects present in the bilingual
program has been included, considering that as mentioned in the Introduction,
there no general guidelines for bilingualism, so its implementation is heterogeneous
and diverse. It has two differentiated parts: the Linguistic and academic profile
(9 informative items or of choosing response and 2 Likert-like scale items) and the
Attitudes, beliefs and motivations, which is divided into three different sections: (i)
Motivation (11 items: 6 of choosing response and 5 Likert-like scale items), (ii)
Beliefs and attitudes (26 Likert-like scale questions) and (iii) Attitudes
towards science (7 items: 4 informative items of choosing response and 3
questions with Likert-like scale items). As in the questionnaires this one is adapted
from, the responses of the Likert-like scale in the Motivation section follow a
psychometric scale of five levels of preference while for questions in the sections
Beliefs and attitudes and Attitudes towards science, the psychometric scale has four
levels of preference.
This questionnaire for students is related to the particular objective number 3
(“Motivation” and “Beliefs and attitudes sections”) and to the particular objective
number 4 (“Attitudes towards science” section). The whole students’ questionnaire
relates to the particular objective number 5 of this study. It is also related to the
research questions 1, 2 and 3 of this MD (p.12).
On the other hand, the questionnaire for teachers of the bilingual
program (Appendix 2) was adapted from the one designed by Gené (2010), with
a special section consisting in 6 specific questions about coordination for the teacher
with dual profile, as she is the Science teacher and also the Bilingualism Coordinator
in the school. It consists in 16 questions, which seek to describe the implementation
of this bilingual program from the perspective of the teachers involved (Particular
objective 2). It is related to the research question number 4 of this study (p. 12).
The questionnaires were administrated in the third week of November, 20152016 (18th-19th November). The sample of this study consists in 107 students and 3
teachers (1-Science and coordinator, 2-Arts and English and 3-Technology).
Respondents were always willing to participate in this research. As mentioned, this
data was complemented with information obtain via informal observation and
questioning.

3.3. Statistical analyses
This study has used two surveys to gather learners’ perceptions. Data collected
from the questionnaires were analyzed using the Statistical Package for Social
Sciences (SPSS) Version 14.0 software. Different statistical analysis has been
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employed to aid the interpretation of the data collected. Descriptive statistics using
frequencies and percentages have been used to show the data distribution of the
items and questions of the two questionnaires. In this case, as the sample is near one
hundred, the data is expressed as frequencies or percentages, which in this case are
pretty similar. Also, univariate analysis ANOVA was conducted to find out if there
were significant gender differences for the scale items of the students’ questionnaire.

4. RESULTS AND ANALYSIS
In response to the objectives and research questions of this study (Section 1.3)
we have collected data from questionnaires administered to students and to the
three teachers taking part in the bilingual program of the Auseva, as well as from
direct observation in the classroom and informal questions to the teaching staff,
which have provided a deep insight that help to analyze the results.

4.1. Students’ attitudes, beliefs and motivations
The students’ questionnaire was answered by all students taking part in the
bilingual program, which as stated before, is established in the first and second year
of CSE and make a total of 103 students. There is almost a fifty-fifty of students from
the first and second year of CSE (52.4% of 1st CSE and 47.6% of 2nd CSE). The
majority gender is male (56.3%), while there are few female students (43.7%). In the
linguistic and academic profile we asked them their nationality and year of birth,
which are just informative, as all the participants were born in Spain, and all
students of 1st CSE in year 2003, whilst all students of 2nd CSE were born in 2002.
Research question 1: Does the implementation of CLIL foster
students’ interest for English learning?
The first question of the linguistic profile was about whether they are studying
another language apart from English (Figure 3). It is worth mentioning that a
significant 95.1% of students are studying a third language. The third language of
preference, studied by the 97 of the 98 pupils that study a L3 is French. Also, the
other languages mentioned are German (7 students), Chinese (n=3), and Italian,
Catalan or Polish (1 student per language).
The second question enquired about whether they have been in an Englishspeaking country before, if yes, in which/-es, how long and the reasons why. The
results show that more than half students have been in an English-speaking region
before (56.3%) (Figure 4). The majority have been to the United Kingdom (49 out
of 58 students, 84.5%), followed by the United States (n=13) and Ireland (n=2).
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Other students have been in other countries which are not English-speaking ones
but were considered like that maybe because students used English as the
intercommunication language there (France, Czech Republic, Malta, and Tunisia).
The time spent abroad ranges from one to fourteen days in the 70.6% (n=41),
followed by the 27.6% which have stayed from fifteen days to a month (n=16) and a
student which spent from one to six months in an English speaking country (n=1,
1.8%). It is to be highlighted that none of the students spent more than 6 months
abroad. These data indicate that the stays in English-speaking countries are short in
the majority of cases. In the majority of cases the reason for that stays is holidays
(n=52; 89.7%), followed by English learning (n=15; 25.9%), or both (n=9).
Question 3 enquired about whether students would like to participate in a school
language exchange with youth from an English-speaking country. The majority of
students are positive about that possibility (81.6%) (Figure 5). The main reason for
that is the possibility to learn the English language (46%), followed by the value of
the experience of being abroad or travelling (24%), for knowing other cultures and
traditions (18%) and because of social reasons (12%) (Figure 6).
Different reasons were given to express their preference to participate in a
language exchange, such as “I would like it because we would both learn from each
other, different cultures and languages” (Q1B15), “I would like to have a C2 English
level” (Q1A27), “Because I’d be glad to get to know more about other cultures,
countries and traditions” (Q2B7) or “Because it is a unique experience and you learn
a lot” (Q2A22). The 19 students (18.4%) that did not expressed a desired to travel
abroad in a school language exchange argued social reasons in the majority of cases
(13 out of 19), such as “Because I am not a highly social person” (Q1A14) and reasons
related to not liking travelling abroad (6 out of 19 cases).
Question 4 enquired about when students started to learn English as a second
language. Results indicate that almost all that students started at the first
educational stage, in Early Childhood Education (94; 91.3%) (Figure 7).
Consequently, the majority of them have a great English background, with more
than six years studying English as a second language. Also, they have in the majority
of cases previous CLIL experience (95.1%), as answered to Question 5 (Figure 8), in
the content-subjects studied in the bilingual program of the Auseva (Science, Arts,
Physical Education), from Primary Education in all cases (Question 5c). Their CLIL
experience is long, as in the majority of cases (93.2%) they have been studying
content subjects in English for four or more years (Figure 9).
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In Question 7 students were asked to tell their marks in the content-subjects
related to the bilingual program of the school in previous years, as well as in English
and Spanish language (Technology was deleted, as they had not study it before).
Results show their calcifications are high in the different areas, as in all of them the
medium mark is higher than 8 points (Spanish language=8.1; Science=8; English
language=8.5 and Arts=8.8) (Figure 10).
The next question enquired about the assistance to out-of-school English courses
or activities (particular classes, official schools of languages, summer camps, etc.).
Then, Question 8 is intended to find out whether these students have reinforced the
English learning at school with other training in this field. The results show that the
percentage of students attending out-of-school training activities is more than the
half, a 62.1% of the sum of students (n=64) (Figure 11). The kind of English
training activities they have attended vary from English academies (53.1%),
particular classes (26.6%); summer camps (14%); official schools of languages
(4.7%) and language exchanges (1.6%). There are 6 responses to the kind of training
activities which has not been taken into account as they were not precise and
referred to the subject they wanted to improve with English classes instead of the
type of training activity. The results about since when have these students attended
these training activities are heterogeneous and show that from 6 to 10 years old is
the most common age to start attending this training (46%), although many children
has participated in them since early stages (21% from 2 to 6 years old) or have
recently join them (33%) (Figure 12). Two responses to this question were not
taken into consideration, as they were incorrectly answered.
In Question 9 we enquired whether the out-of-school training continues in the
present year, finding that half of students go to these activities, while the other half
doesn’t (Figure 13). This indicates that the assistance to these training activities has
decreased with the educational stages, as this year the percentage of students not
attending to them (49.5%) is higher than the percentage from the previous years
(37.9%, Figure 11). The number of hours devoted to English training activities is in
the majority of cases 2 per week (56%), as extracted from the second part of
Question 9. Just a 15% of students assist to these activities one hour per week, a 13%
three hours per week, a 10% five or more hours and a 6% four hours per week
(Figure 14).
To established the language profile of these students, in Question 10 they were
asked about the frequency with which they use to do different activities in English in
their day-to-day life outside school (Figure 15). Results indicate that the more
frequent activity is to listen to music or the radio in English (59.2% do it “Very
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often”). Other activity they use to do with a high frequency is to speak to somebody
in English: almost half of students do it often and very often (47%), which is an
indicator of their oral skills. The less frequent activity is to read books or magazines
in English, with a 66% doing it “Hardly ever” or “Never”, or to watch movies or
videos in English, with almost half of them(49%) not doing it usually.
Question 11 enquired about the language used to answer depending on the
language they are spoken to. As shown in Figure 16, when students are spoken in
English they respond in English in the majority of cases (‘Always’=53; ‘Often’=27).
However, when the language they are spoken to is Spanish, they tend to
communicate not using the English language, even though they are in the bilingual
classes (‘Never’=14 and ‘Hardly ever’=36). This data indicates that the language used
for communication between peers is very important, as it establishes the language
for communicating the majority of times.
The second part of the students’ questionnaire is devoted to studying their
“Attitudes, beliefs and motivations” towards learning in the bilingual program
context. To that aim, the first questions are related to English classes (Qi1-Qi6),
while there are other questions that explore students’ attitudes towards the contentsubjects of the bilingual program (Qi7-Qi11) and the attitudes towards science in the
final section (iii: Q1-Q7).
Question 1 of Section (i) enquired about what aspect was the most liked about
English classes: speak, listen, write, read or practice grammar and vocabulary
activities. Results indicate that their preferred aspect is speaking (70%), followed by
listening (18%) and reading (8%) (Figure 17). It is to be highlight that the majority
of students like expressing themselves and communicating with others.
There are two questions which have had unanimity in their responses, with total
affirmative responses from all the students. These questions are Question 2 and
Question 6 from Section (i). In both cases the 103 students agreed in their
responses: in Question 2i they were asked about their studying for English classes,
whilst in Question 6i they were asked about their motivation in English classes. In
both cases they chose the highest positive degree of response: all students study
English very much and are highly motivated towards English classes. That is
remarkable, as they are absolutely positive about learning English and make great
efforts on studying it. According to that response we can say that students love
English classes in all cases.
Question 3i enquired about the most important reason for them to study
English. Responses show they really like English language, as learning the English
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language itself is the most chosen option (50%). Finding a good job is a remarkable
option for many of them too (35%), followed by knowing other culture (11%) or
passing the English course (4%) (Figure 18).
In Question 5i they were asked about their most appealing aspect of English as a
language. They reveal a practical point of view, as the possibilities of communication
in English with other people (40%) and the things they can do in English (22%) are
the most valued options, although other important factor is how it sounds (21%)
(Figure 19). These results indicate their practical approximation to English
language, as a vehicle to communicate and exchange knowledge and opinions.
The second part of this section is devoted to their opinions, beliefs and
motivation in the content-subjects included in the CLIL bilingual program of the
Auseva. In Question 7i we enquired them about their reasons to do it well on the
CLIL subjects. Results show they want to be proud of their performance in bilingual
classes, as a 38% want to do a good job. Liking these subjects (23%), valuating the
possibility of communication with other people in English (21%) or passing these
subjects (18%) are also valued by students (Figure 20).
Although all students agreed about their high effort on English classes, when
referring to the CLIL content subjects (Question 7i), they are not homogenous: a
50% study them much, a 32% very much and just a 18% invest in them medium
(14%) or little (4%) efforts.
We wanted to know what the most appealing aspects of English and contentsubject classes are, so to find out in Question 4i and in Question 9i we asked
students about it. We have found that when referring to English classes results are
heterogeneous: group projects are the most appealing aspect (36%), followed by how
English is taught (24%), the activities they do in English classes (22%) and the mark
(18%) (Figure 21). As a consequence, although they all agree about their absolute
preference for English classes, they have different aspects of it as their most
appealing factor. As all students taking part in the study are taking part in the
Methodological innovation of Auseva, it is to be highlighted that the group projects,
which are usually interdisciplinary one, is the most liked aspect. However, when it
comes to the CLIL content-subjects results differ: although group projects are the
predominant option for the majority of students (36%), the activities they do are the
next appealing option (33%), followed by how they are taught (17%) and the mark
(14%) (Figure 21).
Question 10i enquired about their motivation in Science, Arts and Technology,
the content subjects included in the bilingual program of the school. Results take
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into account that in 1st CSE students do not study Technology, and in 2nd CSE they do
not study Arts, so as a result, the sum for Science is 103 but for Arts is 54 and for
Technology, 49. Results show they are greatly motivated towards the three subjects,
as the sum of ‘high’ and ‘very high’ for the three of them is always more than half of
students (Figure 22).
When comparing English and CLIL content-subjects their motivation differs
(Question 11i). As a general aspect, using English in content subjects (Science, Arts
and Technology) is appealing to the majority: a 61% (15 ‘very much’ and 46 ‘much’
appealing) founds it highly appealing, whilst a 32% value it as medium degree of
appealing (8% ‘A little’ and a 2% ‘Almost nothing’ appealing). That indicates that
using English acts as a motivator factor for studying content subjects for the
majority of students.
In Section (ii) they were asked to value different options related to their attitudes
towards English learning and the bilingual program (Figure 23). Learning English
(Question 8) is perceived as an essential learning for them, with an 82% totally
agreeing with the fact that learning English is important. It is to be highlighted that
they do not value understanding (Question 10) or speaking in English (Question 1)
in the CLIL sessions as difficult issues. On the contrary, they believe their English
level is improving because of participating in the bilingual program (Question 11).
All indicators about English learning and English as a language are positive in more
than half of the sample, so we can conclude they value English learning and the
language itself for their lives. They love listening to music in English (Question 16)
and want to know that L2 as a way to communicate with other people (Question 19).
They are happy about the methodology of the bilingual program (Question 25) and
about taking part in the bilingual program itself (Question 26).
*Research question 2: Do students enrolled in the CLIL program
hold positive attitudes towards science, in relation to the European
context?
The Section (iii) is referred to the attitudes towards science. In Question 1 they
were asked about their learning preferred styles, which are predominantly active:
the majority of students like a combination of styles (46), followed by those who
prefer learning something by practicing it (38), listening (16) or reading (3). That
indicates they are active learners when it comes to science.
Question 2iii enquired about how much they like science. While a 74% of
students like science “Very much” or “Much”, just a 27% chose it as “Very much”.
Also, a 23% like science a little and a 6% almost nothing. This question about science
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in general is related to the next one, Question 3iii, in which they were asked about
whether they like science more than other subjects: a 44% like it more than others,
though a 55% do not. That indicates that although students like science in general, it
is not general their preference when it turns into a curricular content.
Question 4iii wanted to know their view of science, whether explained with
words, schemas or drawings. In 36 cases they gave an explanation about what is
science, while 41 students made a drawing or schema and 14 students did both
(explanation and drawing). There were twelve incorrect responses (empty or not
correctly answered). The drawings (Appendix 3) show that many students relate
science with the laboratory work (29 drawings, 59%), or with scientist (5 drawings,
10%). Other drawings are in relation to the whole planet, astronomic activity, the
future, curing diseases or cells. Explanations show different aspects of science, such
as: “Science is learning the secrets of the Universe, the mysteries of human life. It is
also learning the hidden mysteries of Earth. Science is about understanding and
discovering” (Q1A10), “For me science is life, without it many diseases would be
mortal” (Q1B23), “Science is a way of understanding natural knowledge, living
things, the places of the world and the human body, as well as other knowledge, and
I think it is important to understand science because it can help us in our life”
(Q1B2), “Science is everything, without science there would not be anything!”
(Q1A19), “For me science is learning and discovering new things, knowing how
things work and the chemistry, the reason of many things, how they happen and
why” (Q2B9), “Science is a way of finding the answers to life and Universe’s
questions” (Q1A15) or “It is the art of understanding what the world is” (Q1A27).
Students consider science as not only general knowledge, but an important
aspect for their future: “For me science is much more than studying and I love it so I
would like to study telecommunication engineering. For me, technology is the
development of life” (Q2B18), “For me science is about searching the explanation to
what doesn’t have one. I want to study Physics and be a sanitary or experimental
radio-physicist. I like all science very much, though some aspects more than others”
(Q2A19), “It is my favorite subject; I love it and is very interesting. I want to study it
(science or biology) and be a teacher” (Q2A2) or “Science is important for me
because I want to be a vet and I like it” (Q1B10).
Question 5iii enquired about the source of scientific information that students
use in their lives. Although responses are heterogeneous (Figure 24), the majority
of students are informed about science via their teacher (n=42). Other important
sources of scientific information are Internet (n=35) and television (n=35). Parents
act as scientific agents (n=11), while just a few are informed about science using
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magazines (n=7) and newspapers (n=3). There are also a small group of students
that use several sources of scientific information (n=6), though it is not common in
the sample of study.
The next question was in reference to the attitudes towards specific areas of
science. In that way, in Question 6iii students had to mark their degree of preference
in relation to different scientific topics. Considering the two first options of choice as
positive attitudes, there are five topics which are specially liked by students (Figure
25). These topics are: “10.How to cure cancer and other diseases” (96 positive
choices), “6.The possibility of life outside Earth” (89 positive choices), “4.How
computers work” (85 positive choices), “13.How life began on Earth” (81 positive
choices) and “5.What to eat to keep healthy and fit” (80 positive choices). The most
liked of them is “How to cure cancer and other diseases” (68 “Much” likes). On the
contrary, the less preferred topics are “1.How plants grow and reproduce” (63 not
positive choices), “3.Lives of famous science men and women” (58 not positive
choices) and “8.How a nuclear central works” (53 not positive choices). Apart from
that three, all topics got more than half of positive choices, which mean that the
majority of them like scientific topics in general.
Question 7iii enquired about their agreement with different statements related to
science importance for day-to-day life and society (Figure 26). All options are
valued with a good level of agreement –more than half of students-, unless options
“9.School science has helped me with health issues” (38 positive choices / 65 not
positive choices) and “7.School science has made me more critical and skeptical” (40
positive choices / 63 negative choices). The item that reached greater agreement is
the first “1.Scientific and technological progress helps curing diseases such as AIDS,
cancer, etc.” (96 positive choices /7 not positive choices). Also items 2, 3 and 10 were
really well-valued (91, 90 and 88 positive choices, respectively).

4.2. CLIL teachers’ point of view
*Research question 4: Are teachers involved in the bilingual
program highly committed to the bilingual program in terms of effort,
time spent and dedication?
The Questionnaire for teachers of the bilingual program (Appendix 2) was
answered by the three CLIL teachers: the Science teacher and Coordinator of the
program, the Arts and English teacher and the Technology teacher. They are young
teachers, with no more than between five to ten years of experience. Their profiles
are diverse, with different years of experience in bilingual programs, ranging from
three to one, and different training background on CLIL: post-graduate training,
36

training courses by the official educational authorities and other school training
activities. The amount of hours is also diverse: from less than 25, to 26-50 or more
than 200 hours.
The use of English in CLIL classes is high: more than 50% in all cases, and
between 70-90% in the majority. The reasons argued for not reaching a 100% of
English-speaking in CLIL classes are related to the characteristics of some classgroups, in which bilingual and no-bilingual students are mixed and to the English
competence of students: “Sometimes I need to reinforce certain explanations of
some concepts in Spanish. There are pupils with difficulties and they need it” (QT1).
Also, the percentage perceived by teachers of students speaking in English in CLIL
sessions is high: more than 50% in all cases, and between 70-90% in the majority.
This happens because do not always speak in English between them, or because of
their linguistic competence. Language objectives are not assessed in the content
subjects of the bilingual program, because “The use of language is a medium for
working subject-contents, not an objective to be assessed” (QT2) and “It is valued
but not assessed with a particular weight in the mark. We try to get them to use
English for communication” (QT1). All teachers agree about the need for using
students’ mother tongue, Spanish, sometimes, for making complex concepts clear,
for acquiring contents properly or for giving important advice, such as exams data.
That is, for information considered essential in the context of the classes.
All teachers agree on that make an extra effort preparing and developing the
classes of the bilingual program, because “According to the CLIL methodology we
are developing, classes have to be very well structured and require great variety of
resources. Search and organize in a foreign language is an additional aspect” (QT1).
About the bilingual program itself, they all feel satisfied with it, at different
levels, or about different aspects: “satisfied about content learning and highly
satisfied about the use of English” (QT3). The advantages of the bilingual program
they mentioned are: the possibility of learning a second language in a practical way,
social skills, language competence, language fluidity, work group and the loss of fear
about public speaking. It is explained as “Pupils have a lot of fluidity with the use of
language. Although they have grammatical mistakes they understand and express
themselves with a very high level to their age. The fear of public speaking doesn’t
exist anymore” (QT1). On the other hand, the main disadvantages and challenges of
the bilingual program are: more training is needed; the attention to diversity
requires more efforts and the need for students to become more autonomous when
it comes to learning in that kind of learning environments.
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Teachers perceived students as highly motivated about the bilingual program, as
they want more content-subjects to participate on it, enjoy interacting in English,
they do participate a lot and value the opportunity to learn a second language. About
learning in general, teachers believe students’ motivation is high, developing critic
thinking and interest for research different areas of knowledge.
The teacher who is coordinator of the bilingual program develops horizontal and
vertical coordination of linguistic and no-linguistic subjects. She also carries out the
integration of the bilingual program with the interdisciplinary projects and the
implementation of European linguistic programs and certifications. This is done by
weekly meetings and the use of technologies.
She believes the implication of the teachers with the bilingual program is very
good, as they very good disposition and make extra-efforts. Also, families have
adopted the bilingual program in a natural way. This bilingual program, in terms of
a SWOT analysis, have the weaknesses related to the pupils with specific needs and
the balance between bilingual and no-bilingual students, strengths related to the
updated training of teachers, threats related to the offer of extra-school activities in
Spanish and opportunities related to the interdisciplinary projects and the
international exchanges. In the future, other content-subjects will be added to the
bilingual program in the second cycle of CSE (social sciences, arts, physical
education or informatics) and they will take part on eTwinning on 1 st CSE and on an
international exchange with the United Kingdom for 2nd and 3rd CSE.

4.3. Gender analysis of students’ questionnaire
*Research question 3: Does a remarkable gender difference exist on
motivation and attitudes towards learning and science topics?
In order to find out if there were significant gender differences in the items
related to the interest for specific scientific items, an ANOVA test was conducted.
First, the homogeneity of variances was measured, finding that only the item 15
(“Why did dinosaurs extinct”) presented that premise for conducting an ANOVA
test, with a significant level of .007 (Figure 27). However, the ANOVA test for that
factor lead to the acceptance of the null hypothesis of equality of the variance, as the
significant level was .165 (Figure 28). As a conclusion, no differences have been
found between the attitudes towards science.
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5. DISCUSSION
In this study we wanted to analyze the implementation of CLIL in a particular
case study, in the context of science education, as an example of the current
practices in secondary schools. This primary objective of the research was subdivided into particular objectives, in relation to the motivation and beliefs of
students taking part in this CLIL learning environment towards English learning,
their attitudes towards science and the emergence of gender gaps in that area, or the
view of the teachers taking part in that learning scenario. These objectives (listed
with letters) were put in relation to the research questions of this study (listed with
numbers): A-1, B-2, C-3 and D-4. The school we used as a case study for this
research is the Auseva Marista School.
In relation to Objective A of this study: “Know the attitudes, beliefs and
motivations of the students taking part in the bilingual program”, results obtain in
this research show that the attitudes of students towards English learning are very
positive. As all students have a great L2 learning background, it is not surprising that
when asked about the difficulty of understand English or CLIL classes they find
them easy. It is also significant that almost the totality of the students taking part in
this research is studying a third language apart from English, which is their L2. That
implies they, their families or both have a very positive attitude towards languages
learning. This means these pupils are fulfilling the European guidelines about
learning two languages apart from the lingua franca.
They perceive English learning as a very important aspect in their lives, as many
of them go to other language learning activities outside school, and have attended
them since they were young. Also, they value English language itself, as the majority
of them study English because they want to know more than they know, that is
because of the language as a significant learning.
The sample of this study perceives the L2 as a communication vehicle, which is
an important aspect in CLIL, where language has a very important communication
dimension. These students use English language for communication and want to
learn more of it so that they can be able to communicate with people from other
parts of the world. It is to be highlighted that the majority of them want to make an
exchange with other students from the United Kingdom. Also, the most valued
aspect of their English classes is the speaking activities, which is an indicator of their
preference to practice interpersonal language skills. This is something teachers
should take into account, so they should foster the development of oral and
conversational skills at the classroom, as indicated by the study of Llinares and
Whittaker (2010) too. However, the greater use of English they make in their every39

day lives is to listen to music in English, which is not an active communication
activity, as they do not interact directly with other people.
One of the most important aspects found in this study is the one related to the
importance of the language spoken in CLIL learning environments, as it conditions
the language of the conversation. They recognize that if they are spoken to in
English, they continue to use English as the language of communication. However, if
they are spoken in Spanish, it has a very low possibility that the language of this
communication would turn into English, as expected in a CLIL learning
environment. This is of paramount importance in the kind of school we use as case
study, where methodological innovations are being introduced, implying project
group work and other techniques in which controlling the language spoken in the
groups can be difficult. It is an aspect that should be tracked by teachers and
professionals of the schools in which bilingual programs are being implemented, as
the language of communication can be controlled by giving them for example a
battery of questions in English, so that they can work in groups using them, as a way
to promote the use English in CLIL environments.
Another important finding of this study is the agreement between all students
taking part in the bilingual program about their involvement and motivation in
English classes: they all study English very much and have a very high motivation
towards its study. It is surprising to find that the 103 students of the sample have the
same belief and motivation about these aspects, because it is not easy to find
unanimity in this kind of studies. However, considering the context we are
examining in this research, that results are in the same direction of the other
findings, indicating that English is viewed as a key aspect of their education.
Learning is a highly valued aspect by these students, as an 81.6% stated they like
to learn new things. This item is interesting, as it refers to learning in general, not
fixed to a particular context (school, bilingual program, a specific subject), but is
about learning as a natural aspect.
However, when it comes to the content-subjects taking part in the bilingual
program of the school, results differ from the language classes: they do not share
opinions. Although their efforts in content-subjects are large (the 82% study them
very much and much), their motivation rates are heterogeneous. However, they have
good levels of motivation towards Science, Arts and Technology. This kind of diverse
result is the expected when we enquire students on motivation aspects. It is
remarkable that they have positive attitudes not only for subjects in which they have
had good marks previously (Science, Arts) but for a subject they are experiencing for
the first time (Technology). We can conclude they like these content-subjects and
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invest great efforts on their learning, having good attitudes towards new contentsubjects introduced in CLIL learning scenarios. This could be related to the content
itself, to the fact that the content-subject is embedded in a CLIL context or to a
combination of both.
These results show students have very positive attitudes towards learning, and
especially towards English learning, as Dörnyei indicated about CLIL influence on
fostering language learning motivation (2005). It is remarkable that this research
shows this evidence for the first time on its context, reaffirming a general
motivational implication.
The bilingual program of study is successful and makes students feel happy to be
part of it. This aspect, in the context of the responses obtained in this research,
completes the positive attitudes students taking part in the bilingual program of the
Auseva have. They hold positive attitudes towards English language, towards the
content-subjects of the program, towards learning in general and towards the
bilingual program in particular. One of the elements to succeed when learning is
motivation (Robinson, 2009), so that findings indicate students are on the way to
improve their performance on learning in different areas of life and in the academic
context.
In relation to objective B of this study: “B. Contrast the interest in science topics
of the students taking part in a CLIL science education program with the European
children”, which is related to the research question 2: “B. Contrast the interest in
science topics of the students taking part in a CLIL science education program with
the European children”, it is important to highlight that the attitudes towards
science of our case study are very positive. If we compare them with the attitudes
measured in the ROSE project study (Sjøberg 2005; Sjøberg & Schreiner, 2007,
2010), we found that they are relatively positive too. We cannot compare our data
with a Spanish reference, because although Spain is present in this cross-cultural
comparative project, the data shown in that study were only obtained in the Balearic
Islands context and that is why they are not representative of the Spanish territory.
Because of that, our data will be compared with the average European attitudes
towards different scientific topics.
As done in the ROSE project data (Sjøberg, 2005, Sjøberg & Schreiner, 2007,
2010), we compare the positive responses of this study, which are the sum of
frequencies in “Very much” and “Much” (the first positive options) on the Likert
agree-scale used in the students’ questionnaire. The items compared are those
similar to the ones used in this international study, which are 6.1, 6.2, 6.3, 6.4, 6.5
and 6.6.
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Auseva School

European

average

average (the

(this study)

ROSE project)

38.8%

22%

2.How different chemical substances react

66%

35%

3.Lives of famous science men and women

43.7%

20%

4. How computers work

82.6%

60%

5.What to eat to keep healthy and fit

77.7%

65%

6. The possibility of life outside Earth

86.4%

72%

1. How plants grow and reproduce

Figure 29. Comparison of data about attitudes towards science topics. Part of the figure
is adapted from the ROSE project.

As shown in Figure 29, the percentage of students that have positive attitudes
towards these scientific items is much more positive between the students of our
research. The European average indicated in the data from The ROSE project
(Sjøberg & Schreiner, 2010) is in all cases less positive that the results we have
obtained in this study. This indicates that students taking part in this kind of
learning environment do have more positive attitudes towards science topics than
the European average.
Auseva School

European

average

average (the

(this study)

ROSE project)

1. Scientific and technological progress
helps curing diseases such as AIDS,
cancer, etc.

93.2%

85%

2. Science and technology make our lives
healthier, easier and more comfortable

88.3%

70%

3. A country needs science and technology
for its development

87.4%

79%

7. School science has made me more
critical and skeptical

38.9%

30%

10. Science and technology are important
for society

85.4%

80%

Figure 30. Comparison of data about beliefs on the importance of science for
society. Part of the figure is adapted from the ROSE project.
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But, what happens about the importance of science for life? As shown in Figure
30, we can see that students’ beliefs on the importance of science for societies are
greater in this case study than the European average shown in the ROSE project
(Sjøberg , 2005; Sjøberg & Schreiner, 2007, 2010).
These findings are significant as they show students taking part in this CLIL
learning environment hold more positive attitudes towards science (specific topics
or general views of science importance for society) than the European average.
These students belief science plays a key role for societies, although they do not
value school science in that positive way, as they do not find it more appealing than
other subjects. They do not think it has made them more critical and skeptical and
do not believe it has helped them with health issues. This might be due to the fact
that curricular science is not focused on contemporary science topics (Jarman &
McClune, 2007) and for example, the contents related to health are only addressed
in depth in the third level of CSE. That curricular development leaves students with
the feeling that the science they are studying is not strongly linked to their lives or
the actual science.
In this study we also wanted to know if there was a gender gap on science
attitudes, as expressed in the third particular objective: “C. Analyze the possible
gender differences in motivation and attitudes for learning and science topics” and
research question 3: “Does a remarkable gender difference exist on motivation and
attitudes towards learning and science topics?”. We didn’t find any significant
gender difference between the opinions and beliefs of students towards science, so in
this case study, the opinion of boys and girls does not differ significantly. This may
be linked to the CLIL learning environment which encourages students towards
science in a general way that is not influenced by gender aspects. This result should
be contrasted with other results from similar context, so that it can be examined in
detailed, because in the ROSE project the gender differences were clearly marked,
although in our case they do not play a crucial role.
To complete the view of the principal characters taking part in this CLIL context,
we also took into account the beliefs of teachers who participate in the bilingual
program of the Auseva. The fourth particular objective of this research is “D.
Describe the implementation of a bilingual program from the perspective of the
teachers involved”, which is related to the research question 4: “Are teachers
involved in the bilingual program highly committed to the bilingual program in
terms of effort, time spent and dedication?” we found that teachers’ implication with
the implementation of the bilingual program was total, with high interest on their
part about proper training on CLIL and methodological aspects, as well as on the
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efforts devoted to the preparation and development of CLIL classes. This may be due
to the fact that they are young teachers, with great interest for being good CLIL
teachers that develop good CLIL classes.

6. CONCLUSIONS
In the light of the evidence presented in this research we can conclude that the
implementation of this bilingual program is a successful one. Then, it acts as an
example of good practice about the current bilingualism practices developed in
secondary education. In this case, both teachers and students show positive attitudes
towards the development of the bilingual program, which contributes to its success
in terms of implication and personal efforts.
All items used in the questionnaire to elaborate the linguistic profile of students
show that this sample is made up of pupils which are highly committed to the
learning of a second language, which in this case is English. Accordingly to that
situation, their motivation towards English language learning is absolutely positive.
Although it is difficult to find unanimity in research samples like that, we found that
when it comes to the efforts they do about English studying or about their
motivation towards English language, all students agree at the maximum level of
liking. Then, we can conclude that students of this case study do love English
language and enjoy very much its learning. They value English not only as a school
subject, but as a useful tool for their future and what is more, in the majority of
cases, as a tool for communicating with other people. This goes along with their high
valuation of speaking as the most interesting aspect of English classes and their
preference to participate in social activities such as international students’ language
exchanges. They also hold positive opinions about the development of the three
content-subjects taking part in the bilingual program of Auseva, though results are
more heterogeneous.
As well as in the case of English learning, students’ attitudes and beliefs towards
science are really positive. They view science as an area of knowledge related to
laboratory activity in many cases, and although school science is viewed with
different degree of enjoyment, their beliefs and opinions about scientific issues are
above the European average for the same issues. That implies that these students
taking part in a CLIL science context hold more positive attitudes and opinions
about science than the European average, which is an indicator of their really
positive motivation and attitudes.
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In this study we did not find a significant gender difference in the attitudes
towards science, which lead us to the conclusion that these students like or dislike
different STEM topics regardless of gender.
Also, the perspective of the teachers involved in the bilingual program gave us
record of their strong commitment and compromise to the development of
bilingualism in the school. All teachers taking part in the Auseva CLIL environment
share positive views of the program and although in classes English is not used all
the time, due to assure important facts or to help understand complex concepts, they
are satisfied with the development of the program. This positive vision about the
program is shared by the responsible of its implementation in the school, as it is
planned to include new content-subjects and to expand it to more courses of CSE.
The data gathered in this research indicates that CLIL learning environments
can boost students’ motivation towards different areas of knowledge, such as English
language or science. Although it implies very hard work for both students and
teachers, they are very satisfied with the bilingual program and its implementation.
As a consequence, this study emerges as an example of a good practice about CLIL
learning scenarios, amplifying the type of analyzed contexts and providing evidence
on the motivation towards language learning and science in a CLIL context.

7. FUTURE RESEARCH LINES AND LIMITATIONS
As this research is a case study, it has deepened into one context, studying its
different dimensions and circumstances. In this case, we have studied the
implementation of a bilingual program in the Auseva Marista School, finding that
both students and teachers taking part in the program are satisfied. However,
although a case study offers diverse strengths, as it analyzes and describes a
contextualized learning environment, it also implies a series of limitations due to its
characteristics (McMillan, Schumacher & Baides, 2005). The case study research
does not search for universal principles, generalized truths or cause-effect
relationships. On the contrary, the emphasis is put on descriptions and explorations
of a particular situation. Also, this type of research is not suitable for large-scale
projects, and its results cannot be transferable to other situations or contexts.
However, this study is focused on an educational context, with the aim of
researching what are the views and perceptions of the participants on the bilingual
program of study. In this way, a case study was the better option to that aim,
although the results have to be taken with careful, as they are the descriptors of this
context, and thus, cannot be extrapolated to other situations.
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Future research lines emerge as a consequence of the limitations of this study,
offering a new research panorama for further studies. There are different
approaches which can be followed in the context of educational research in CLIL
learning environments that will enrich the studies done at the moment and will add
more dimensions to this very interesting and complex kaleidoscopic reality that
CLIL is.
7.1. In first place, the implementation of bilingual programs can be
studied in different contexts: educational stage, school, region or country. The
more data we get from case studies about the implementation of bilingualism in
schools and high schools, these explorations will be closer to the truth. In education
it is important to study particular cases in detail, especially when the
implementation of bilingual programs is not a national shared aspect; it is desirable
to have a lot of studies about that topic. That way, we could have a more realistic
idea about what is happening with attitudes towards learning in the bilingual
programs nowadays. It is recommended to expand the realization of similar studies
in the regional and national context. Also, focus groups (discussion groups) can be
added as research instrument, for obtaining information from groups of students,
teachers or bilingual program coordinators.
7.2. Also, in further studies families could be included as research actors
too. As parents are a very important factor about students’ learning (Redding,
1998), it is important to take into account their opinions and beliefs too. It would be
interesting to know the reasons why families decided to include their children in the
bilingual programs, as well as to explore what their views about the development of
the bilingual programs are. In that way, we could know how bilingual programs are
perceived by families, maybe using a SWOT analysis, interviews or even focus
groups, to find out what do they find more and less interesting about them.
7.3. A longitudinal study could be done: the bilingual program of the
Auseva School could be studied again after for example 3 or 5 years, to find out if the
opinions, motivations and beliefs of students and teachers have changed throughout
time. That kind of study will give us an overview of the evolution of students’
attitudes towards English and science learning and their involvement in the
bilingual program. This kind of study will act as learning and cultural study, as it
brings light into the opinion of a same kind of subject, “students”, which change over
time and can develop different opinions about similar concepts or in this case, in
relation to the bilingual program. Also, as the Auseva bilingual program will change
in time, it can be expected that changes will happen to it: involving more contentsubjects and teachers, including other types of English learning activities, etc. These
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adjustments will influence the bilingual program itself, so that it would be worthy to
study it in depth.
7.4. Intervention proposals in the context of experimental research:
different types of interventions could be done in the context of this school and
bilingual program, or in other of similar characteristics, so that an experimental
research could be conducted. It would imply having experimental and control
groups, so that the intervention could be measured properly. For example, future
research could focus on the development of scientific argumentation in CLIL
environments, the introduction of multiple intelligences in the CLIL classrooms,
about emotional education in CLIL, etc. It would add dimensions to the study of
CLIL contexts and would spread the areas of study as well, which would be very
interesting.
7.5. Measurement of similar aims with different instruments: to
examine and measure the interest and attitudes of students towards English
learning, different questionnaires could be used. For example, the Motivational
Factors Questionnaire (MFQ) developed by Ryan (2009) or others, with similar aims
and objectives. Also, for measure science motivation other types of questionnaires
could be used. That could add new perspectives to similar studies, which will enrich
the field of study.

8. REFERENCES
Aguilar, M. & Muñoz, C. (2014). The effect of proficiency on CLIL benefits in
engineering students in Spain. International Journal of Applied Linguistics,
24(1), 1-18.
Andreé, M. & Hansson, L. (2015). Recruiting the Next Generation Scientists and
Industrial Engineers: How Industrial Actors Engage in and Motivate Engagement
in STEM Initiatives. Procedia – Social and Behavioral Sciences, 167, 75-78.
Ardeo-Aresti, L. (2015). Integración del Método AICLE y el Enfoque CTS para la
mejora del aprendizaje de la materia de Ciencias (Master’s Dissertation).
International University of La Rioja (UNIR), Logroño. Retrieved on 29/12/2015
fom
http://reunir.unir.net/bitstream/handle/123456789/2635/ardeo%20aresti.pdf?s
equence=1
Armbruster, P., Patel, M., Johnson, E., & Weiss, M. (2009). Active learning and
student-centered pedagogy improve student attitudes and performance in
introductory biology. CBE-Life Sciences Education, 8(3), 203-213.
47

Baker, C. (2001). Foundations of bilingual education and bilingualism. Clevedon:
Multilingual Matters.
Bartika, K., Maertenb, C., Tudorc, I., & Valcked, J. (2010). A discussion brief of
content and language integrated learning (CLIL) at the Faculty of Applied
Sciences. Bruxelles: Université Libre de Bruxelles.
Boekaerts, M. (Ed.) (2002). Motivation to learn. Bellegarde: UNESCO-SADAG.
Bona, C. (2015). La nueva educación. Barcelona: Plaza & Janés.
Breidbach, S. & Viebrock, B. (2012). CLIL in Germany – Results from Recent
Research in a Contested Field of Education. International CLIL Research
Journal, 1(4), 5-16.
Bybee, R. W. (2010). What is STEM education? Science, 329, 996.
Bybee, R. W. (2013). The case for STEM education: challenges and opportunities.
Arlington, Virginia: National Science Teachers Association, NSTA Press.
Caballo, A. M. L. & Laubach, T. A. (2001). Students’ science perceptions and
enrolment decisions in differing learning cycle classrooms. Journal of Research
in Science Teaching, 38, 1029-1062.
Chen, C., Wang, K. & Lin, Y. (2015). The Comparison of Solitary and Collaborative
Modes of Game-based Learning on Students’ Science Learning and Motivation.
Educational Technology & Society, 18(2), 237–248.
Coalla, S. (2014). TIC y nuevas tecnologías en AICLE: un estudio práctico
(Unpublished Master’s Thesis). University of Oviedo, Asturias. Retrieved from:
http://digibuo.uniovi.es/dspace/handle/10651/27969 (29/12/2015).
Commission

of

the

European

Communities

(2005).

Proposal

for

a

Recommendation of the European Parliament and of the Council on key
competences for lifelong learning (COM(2005) 548 final — 2005/0221 (COD)).
Brussels: Commission of the European Communities.
Coyle, D. (2007). Content and Language Integrated Learning: Towards a Connected
Research Agenda for CLIL Pedagogies. International Journal of Bilingual
Education and Bilingualism, 10(5), 543-562.
Coyle, D., Hood, P. & Marsh D. (2010). Content and Language Integrated Learning.
Cambridge: Cambridge University Press.
Dalton-Puffer, C. (2007). Outcomes and processes in Content and Language
Integrated Learning (CLIL): current research from Europe. In D. Werner & V.
Laurenz (Eds.), Future Perspectives for English Language Teaching (pp. 1-19).
Heidelberg, Germany: Carl Winter.

48

Dewey, J. (1938). Experience and education. New York: Macmillan.
Dewey, J. (1897). My pedagogic creed. School Journal, 54, 77-80.
Dewitt, J., Archer, L. & Osborne, J. (2013). Science-related aspirations across the
Primary–secondary divide: evidence from two surveys in England. International
Journal of Science Education, 36(10), 1609-1629.
Di Martino, E. & Di Sabato, B. (2012). CLIL implementation in Italian schools: Can
long-serving teachers be retrained effectively? The Italian protagonists’ voice.
Latin American Journal of Content and Language Integrated Learning, 5(2),
73-105.
Dobson, A., Pérez-Murillo, M. & Johnstone, R. (2010). Bilingual Education Project
Spain Evaluation Report: Findings of the independent evaluation of the
Bilingual Education Project Ministry of Education (Spain) and British Council
(Spain). Madrid: Ministerio De Educacion Instituto de Formación del
Profesorado, Investigación e Innovación Educativa (IFIIE) and British Council.
Dörnyei, Z. & Ushioda, E. (2009). Motivation, language identity and the L2 self.
Bristol, United Kingdom: Multilingual Matters.
Dörnyei,

Z.

(2000).

Motivation

in

action:

towards

a

process-oriented

conceptualization of student motivation. British Journal of Educational
Psychology, 70, 519-538.
Dörnyei, Z. (2001). Teaching and research motivation. Harlow, England: Longman.
Dörnyei, Z. (2003). Attitudes, orientations, and motivations in language learning:
Advances in theory, research, and applications. In Z. Dörnyei (Ed.), Attitudes,
orientations, and motivations in language learning (pp. 3–32). Oxford:
Blackwell.
Dörnyei, Z. (2005). The Psychology of the Language Learner: Individual
Differences in Second Language Acquisition. Mahwah, New Jersey: Lawrence
Erlbaum.
Dörnyei, Z. (2009). The L2 Motivational Self System. In Z. Dörnyei & E. Ushioda
(Eds.), Motivation, language identity and the L2 self (pp. 9-42). Bristol:
Multilingual Matters.
Erduran, S. & Dagher, Z. R. (2014). Reconceptualizing the nature of science for
science education. Scientific knowledge, practices and other family categories.
Dordrecht, The Netherlands: Springer.

49

Escobar, C. & Sánchez, A. (2009). Language learning through tasks in a content and
language integrated learning (CLIL) science classroom. Porta Linguarum, 11, 6583.
Escobar, C., & Evnitskaya, N. (2014). ‘Do you know Actimel?’ The adaptive nature of
dialogic teacher-led discussions in the CLIL science classroom: a case study. The
Language Learning Journal, 42(2), 165-180.
European Commission (2007). Science education now: a renewed pedagogy for the
future of Europe. Luxembourg: Office for Official Publications of the European
Communities.
European Commission (2011). Science education in Europe: national policies,
practices and research. Brussels: Education, Audiovisual and Culture Executive
Agency.

Retrieved

from:

http://www.indire.it/lucabas/lkmw_file/eurydice/sciences_EN.pdf (21/12/2015)
European Commission (2014a). Improving the effectiveness of language learning:
CLIL and computer assisted language learning. London: ICF International
Company.

Retrieved

on

29/12/2015

from:

http://ec.europa.eu/languages/library/studies/clil-call_en.pdf
European Commission (2014b). The future of Europe is science. A report of the
President’s Science and Technology Advisory Council (STAC). Luxembourg:
Publications Office of the European Union.
Evnitskaya, N. (2012). Talking science in a second language The interactional coconstruction of dialogic explanations in the CLIL science classroom (Doctoral
dissertation). Autonomous University of Barcelona, Barcelona. Retrieved on
29/12/2015 from: http://tdx.cbuc.es/handle/10803/129640
Evnitskaya, N., & Morton, T. (2011). Knowledge construction, meaning-making and
interaction in CLIL science classroom communities of practice. Language and
Education, 25 (2), 109-127.
Extra, G. & Yağmur, K. (Eds.) (2012). Language rich Europe: Trends in policies and
practices for multilingualism in Europe. Cambridge: British Council/Cambridge
University Press.
Fairweather, J. (2008). Linking evidence and promising practices in science,
technology, engineering, and mathematics (STEM) undergraduate education.
Washington D.C.: Board of Science Education, National Research Council, The
National Academies.

50

FECYT (2014). Memory of activities. Madrid: Editorial MIC. Retrieved on
29/12/2015 from http://www.fecyt.es/es/publicacion/memoria-de-actividadesfecyt-2014
Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H. &
Wenderoth, M. P. (2014). Active learning increases student performance in
science, engineering and mathematics. Proceedings of the National Academy of
Sciences of the United States of America, 111(23), 8410-8415.
Fuentes, M. À. (2013). Which score is adequate: approximation to the assessment
rationale used in a Science through English CLIL written test. Bellaterra Journal
of Teaching and Learning Language and Literature, 6, 54-73.
Gabillon, Z., & Ailincai, R. (2013). CLIL: A Science lesson with breakthrough level
young EFL learners. Education, 3(3), 168-177.
Gardner, R.C. (2001). Integrative motivation and second language acquisition. In Z.
Dörnyei & R. Schmidt (Eds.), Motivation and Second Language Acquisition (pp.
1-20). Honolulu, Hawaii: University of Hawaii Press.
Gené, M. (2010). Content and Language Integrated Learning (CLIL) in
Compulsory Secondary Education. A Case Study in a State High School in
Majorca (Unpublished Master’s Thesis). University of the Balearic Islands, Palma
de

Mallorca,

España.

Retrieved

on

29/12/2015

from:

http://ibdigital.uib.es/greenstone/collect/memoriesUIB/archives/Gene_Gil.dir/
Gene_Gil_Maria.pdf
Glasgow, N. (1997). New curriculum for new times: a guide to student-centered
problem-based learning. Thousand Oaks, California: Corwin.
Grandinetti, M., Langellotti, M., & Ting, Y. T. (2013). How CLIL can provide a
pragmatic means to renovate science education–Even in a sub-optimally
bilingual

context. International

Journal

of

Bilingual

Education

and

Bilingualism, 16(3), 354-374.
Gras-Velázquez, À., Schwarzenbacher, B., Tasiopoulou, E., Debry, M., Bargoin, M.,
Kudenko, I. & Hernández, M. (2013). The Scientix Observatory: Online
Communication Channels with Teachers and Students – Benefits, Problems and
Recommendations. In M. F. Paulsen & A. Szucs (Eds.), The Joy of Learning:
Enhancing Learning Experience, Improving Learning Quality, Proceedings of
the EDEN Annual Conference 2013 (pp. 457-466). Oslo, Norway: European
Distance and E-Learning Network (EDEN).

Retrieved on 29/12/2015 from

http://www.scientix.eu/c/document_library/get_file?uuid=e0ad4ddf-5c374945-87c9-2540d17bc661&groupId=10137
51

Guilloteaux, M. (2007). Motivating language-learners: a classroom-oriented
investigation of teachers’ motivational practices and students’ motivation
(Doctoral Dissertation). Nottingham: University of Nottingham.
Hassan, G., & Davies, M. (2014). Factors Influencing Undergraduate Students’
Motivation to Study Science. In Píxel (Ed.) Conference proceedings: New
perspectives in science education (pp. 295-300). Florence, Italy: Libreria
Universitaria.
Hussein, G. (2010). The Attitudes of Undergraduate Students Towards Motivation
and Technology in a Foreign Language Classroom. International Journal of
Learning and Teaching, 2(2), 14-24.
Jäppinen, A. K. (2005). Thinking and content learning of mathematics and science
as cognitional development in content and language integrated learning (CLIL):
Teaching through a foreign language in Finland. Language and Education, 19(2),
147-168.
Jarman, R. & McClune, B. (2007). Developing scientific literacy: using news media
in the classroom. Berkshire: Open University Press.
Jorde, D. & Dillon, J. (Ed.) (2012). Science education research and practice in
Europe. Retrospective and prospective. Rotterdam, The Netherlands: Sense
Publishers.
Joyce, A. & Dzoga, M. (Ed.) (2011). Science, technology, engineering and
mathematics education: Overcoming challenges in Europe. Brussels: European
SchoolNet - Intel Educator Academy EMEA. Retrieved on 29/12/2015 from
http://www.ingenious-science.eu/c/document_library/get_file?uuid=3252e85a125c-49c2-a090-eaeb3130737a&groupId=10136
Kennedy, T. J. & Odell, M. R. L. (2014). Engaging students in STEM education.
Science Education International, 25(3), 246-258.
Kuenzi, J. J. (2008). Science, Technology, Engineering and Mathematics (STEM)
Education: Background, federal policy and legislative action. Congressional
Research

Service

Reports,

35.

Retrieved

on

29/12/2015

from

http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1034&context=crsdo
cs
Kulturel-Konak, S., D’Allegro, M. L. & Dickinson, S. (2011). Review of gender
differences in learning styles: Suggestions for STEM education. Contemporary
Issues in Education Research (CIER), 4(3), 9-18.

52

Lambert, W. E. (1990). Persistent issues in bilingualism. In B. Harely, P. Allen, J.
Cummins

&

M.

Swain

(Eds.), The

development

of

second

language

proficiency (pp. 201-218). Cambridge: CUP.
Land, S.M., Hannafin, M.J. & Oliver, K. (2012). Student-Centered Learning
Environments: Foundations, Assumptions and Design. In D. Jonassen & S. Land
(Eds.), Theoretical Foundations of Learning Environments (pp. 3-27). New
York: Taylor & Francis.
Lasagabaster, D. & López, R. (2015). The Impact of Type of Approach (CLIL Versus
EFL) and Methodology (Book-Based Versus Project Work) on Motivation. Porta
Linguarum, 23, 41-57.
Lasagabaster, D. (2011). English achievement and student motivation in CLIL and
EFL settings. Innovation in Language Learning and Teaching, 5(1), 3-18.
Lasagabaster, D. & Sierra, J.M. (2009). Language attitudes in CLIL and traditional
EFL classes. International CLIL Research Journal, 1(2), 3-17.
Lasagabaster, D. & Sierra, J.M. (2010). CLIL in Spain: Implementation, Results and
Teacher. Newcastle Upon Tyne: Cambridge Scholars.
Linares, C. (2011). Innovando en el aula de ciencias. La experiencia Palacorre como
uso educativo del blog (Unpublished Master’s Thesis). University of Oviedo,
Asturias.
Llinares, A. & Whittaker, R. (2010). Writing and speaking in the history class. A
comparative analysis of CLIL and first language contexts. In C. Dalton-Puffer, T.
Nikkula & U. Smit (Eds.), Language Use and Language Learning in CLIL
Classrooms (pp.125-145). Amsterdam: John Benjamins B. V.
Liu, E. Z., Lin, C., Jian, P. & Liou, P. (2012). The dynamics of motivation and
learning strategy in a creativity-supporting learning environment in higher
education. TOJET: The Turkish Online Journal of Educational Technology, 11(1),
172-180.
Ludbrook, G. (2008) CLIL: the Potential of Multilingual Education. Revista dos
Algarves, 17.

Retrieved

on

29/12/2015

from:

http://www.dosalgarves.com/index.php?option=com_jumi&fileid=4&Itemid=61
&lang=pt&numrev=17
Maldonado, N. & Olivares, P. (2013). Ensenyar ciencès en anglès. La superació d’un
triple repte. Temps d’Educació, 45, 17-39. Retrieved on 29/12/2015 from
http://www.raco.cat/index.php/TempsEducacio/article/viewFile/274634/36266
4

53

Marsh, D. (2000). Using languages to learn and learning to use languages. Graz:
European Centre for Modern Languages. Retrieved on 29/12/2015 from:
http://archive.ecml.at/mtp2/CLILmatrix/pdf/1UK.pdf
Marsh, D. (2002a). The relevance and potential of content and language integrated
learning (CLIL) for achievement MT+2 in Europe. ELC Information Bulletin,
9(4).

Retrieved

on

29/12/2015

from:

http://userpage.fu-

berlin.de/elc/bulletin/9/en/marsh.html
Marsh, D. (2002b). Content and Language Integrated Learning. The European
dimension. Jyvaskyla: University of Jyväskyla Press.
Marsh, D., Maljers, A. & Hartiala, A-K. (2001). Profiling European CLIL
classrooms. Jyväskylä: University of Jyväskylä.
Matsumoto, M. (2009). Second language learners' motivation and their perceptions
of teachers' motivation. Paper presented at the International conference on
teaching and learning in higher education 2009: Quality learning in higher
education, Kuala Lumpur, Malaysia.
McMillan, J. H., Schumacher, S. & Baides, J. S. (2005). Investigación educativa:
una introducción conceptual. Pearson.
Medina, A. (2014). Historia, Literatura y Cine como recursos combinados en
AICLE (Unpublished Master’s Thesis). University of Oviedo, Asturias.
Menéndez, J. (2013). El uso de las nuevas tecnologías y del Google Earth en las
Ciencias Sociales, Geografía e Historia a través de la metodología AICLE
(Unpublished Master’s Thesis). University of Oviedo, Asturias. Retrieved on
29/12/2015 from: http://digibuo.uniovi.es/dspace/handle/10651/18213
Merisuo-Storm, T. (2006). Development of boys' and girls' literacy skills and
learning attitudes in CLIL education. In M. Bergström, S. Björklund, K. MårdMiettinen & M. Södergård (Eds.), Exploring Dual-Focussed Education:
Integrating language and content for individual and societal needs (pp. 176189). Vaasan: Vaasan Yliopiston Julkaisuja.
Montes, M. (2014). La formación del profesorado de AICLE en Asturias
(Unpublished Master’s Thesis). University of Oviedo, Asturias. Retrieved on
29/12/2015

from:

http://digibuo.uniovi.es/dspace/bitstream/10651/27790/6/TFM_Montes%20Ga
rc%C3%ADa,%20Mar%C3%ADa.pdf
Moore, E. & Dooly, M. (2010). “How do the apples reproduce (themselves)?” How
teacher trainees negotiate language, content and membership in CLIL science

54

education classroom at a multilingual university. Journal of Language, Identity
and Education, 9, 58-79.
Nikula, T., Dalton-Puffer, C. & Llinares, A. (2013). CLIL classroom discourse:
research from Europe. Journal of Immersion and Content-Based Language
Education, 1(1), 70-100.
Obra Social la Caixa & FECYT (2015). How can we stimulate a scientific mind?
Madrid:

FECYT.

Retrieved

on

29/12/2015

from

http://www.fecyt.es/es/node/2568/pdf-viewer
Organic Law for the Improvement of Quality in Education (LOMCE) (Organic Law
8/2013, 9th of December). Official State Bulletin (BOE), 295, 2013, 10th of
December.

Retrieved

on

10/01/2016

from

http://www.boe.es/boe/dias/2013/12/10/pdfs/BOE-A-2013-12886.pdf
Osborne, J., & Dillon, J. (2008). Science education in Europe: Critical
reflections (Vol. 13). London: The Nuffield Foundation.
Osborne, J., Simon, S. & Collins, S. (2003). Attitudes towards science: A review of
the literature and its implications. International Journal of Science Education,
25(9), 1049-1079.
Papaja, K. (2012). The impact of students’ attitude on CLIL: A study conducted in
higher education. Latin American Journal of Content and Language Integrated
Learning, 5(2), 28-56.
Pugh, K. J., Linnenbrick-Garcia, L., Koskey, K. L. K., Stewart, V. C. & Manzey, C.
(2009). Motivation, learning, and transformative experience: A study of deep
engagement in science. Science Education, 94(1), 1-28.
Redding, S. (1998). Parents and learning. International Academy of Education.
Rehman, A. & Haider, K. (2013). The impact of motivation on learning of secondary
school students in Karachi: an analytical study. Educational Research
International, 2(2), 139-147.
Resolution of the Education and Science Counseling, for the approval of the call for
projects which promote the development of Bilingual Programmes in educational
centers of non-university education in the Principality of Asturias (Resolution of
the 9th of May, 2009). Official Bulletin of the Principality of Asturias (BOPA),
121,

2009,

27th

May.

Retrieved

on

10/01/2016

from

https://www.asturias.es/bopa/2009/05/27/2009-13268.pdf
Resolution of the Education and Science Counseling, for the approval of the call for
projects which promote the development of Bilingual Programmes for 1st course
55

of Compulsory Secondary Education in educational centers of non-university
education of public funding in the Principality of Asturias in the year 2014/2015
(Resolution of the 6th of June, 2014). Official Bulletin of the Principality of
Asturias (BOPA), 138, 2014, 16th June. Retrieved on 10/01/2016 from
https://sede.asturias.es/bopa/2014/06/16/2014-10556.pdf
Robinson, K. & Aronica, L. (2009). The element. How finding your passion changes
everything. New York: Viking - Penguin Group.
Robinson, K. (2010, October 14). Changing educational paradigms [Video file].
Retrieved from http://www.youtube.com/watch?v=zDZFcDGpL4U
Roces, M. D. (2013). Aplicación de los mapas conceptuales a la metodología AICLE
en la asignatura de Tecnologías (Unpublished Master’s Thesis). University of
Oviedo,

Asturias.

Retrieved

on

29/12/2015

from:

http://dspace.sheol.uniovi.es/dspace/bitstream/10651/17832/6/TFM_RocesAlo
nso.pdf
Ryan, S. (2009). Self and identity in L2 motivation in Japan: The ideal L2 self and
Japanese learners of English. In Z. Dörnyei & E. Ushioda (Eds.), Motivation,
language identity and the L2 self (pp. 120–143). Clevedon: Multilingual Matters.
Ryan, S., & Dörnyei, Z. (2013). The long-term evolution of language motivation and
the L2 self. Fremdsprachen in der Perspektive lebenslangen Lernens, 89-100.
Sadler, P. M., Sonnert, G., Hazari, Z., & Tai, R. (2012). Stability and volatility of
STEM career interest in high school: A gender study. Science Education, 96(3),
411-427.
San Isidro, X. & Calvo, E. (2012). The Fusion Effect of CLIL in Language-building
and Content-learning. In D. Marsh & O. Meyer (Eds.), Quality Interfaces –
Examining Evidence and Exploring Solutions in CLIL (pp. 103-140). Eichstaett:
Eichstaett Academic Press.
Sánchez, H. (2012). Bilingual Education Models in Primary Schools: The Case of
Asturias (Unpublished Master’s Thesis). University of Oviedo, Asturias.
Retrieved

from:

http://digibuo.uniovi.es/dspace/bitstream/10651/21892/6/TFM_S%C3%A1nche
z%20Llana,%20Hugo.pdf (29/12/2015)
Santo-Tomás, M. (2011). From low to high order thinking skills in CLIL Science
Primary textbooks: a challenge for teachers and publishers (Master
Dissertation). Universidad Complutense de Madrid, Madrid. Retrieved on
29/12/2015 from: http://eprints.ucm.es/13753/

56

Schraw, G., Crippen, K. J., & Hartley, K. (2006). Promoting self-regulation in
science education: Metacognition as part of a broader perspective on learning.
Research in Science Education, 36(1-2), 111-139.
Sjøberg, S. (2005). Young people and science. Attitudes, values and priorities.
Evidence from the ROSE Project. Paper presented at the EU’s Science and Society
Forum

2005,

Brussels.

Retrieved

on

29/12/2015

from

http://roseproject.no/network/countries/norway/eng/nor-sjoberg-eu2005.pdf
Sjøberg, S. & Schreiner, C. (2007). Reaching the minds and hearts of young people:
What do we know about their interests, attitudes, values and priorities? What
about the interest for space science? [Presentation slides]. Retrieved on
29/12/2015

from

http://roseproject.no/network/countries/norway/eng/nor-

sjoberg-issi-2007.pdf
Sjøberg, S., Schreiner, C. (2008). Young People, Science and Technology. Attitudes,
Values, Interests and Possible Recruitment. Brussels: ERT. Retrieved on
29/12/2015

from

http://folk.uio.no/sveinsj/Sjoberg-ERT-background-

Brussels2Oct08.pdf
Sjøberg, S., & Schreiner, C. (2010). The ROSE project: An overview and key
findings. Oslo, Norway: University of Oslo.
Sjøberg, S., & Schreiner, C. (2012). Results and Perspectives from the Rose Project Attitudinal aspects of young people and science in a comparative perspective. In
D. Jorde & Dillon, J. (Eds), Science Education Research and Practice in Europe
– Retrospective and Prospective (pp.203-236). Rotterdam, The Netherlands:
Sense Publishers.
Stansfield, W. D. (2011). Educational Curriculum Standards & Standardized
Educational Tests: Comparing Apples & Oranges? The American Biology
Teacher,

73(7),

389-393.

Retrieved

on

29/12/2015

from

http://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?article=1332&context=bi
o_fac
Suriel, R. (2011). The Triangulation of the Science, English, and Spanish Languages
and Cultures in the Classroom: Challenges for Science Teachers of English
Language Learners (Doctoral Dissertation). University of Georgia, Georgia.
Retrieved

on

29/12/2015

from

https://getd.libs.uga.edu/pdfs/suriel_regina_l_201108_phd.pdf
Sylvén, L. K. & Thompson, A. S. (2015). Language learning motivation and CLIL. Is
there a connection? Journal of Immersion and Content-Based Language
Education, 3(1), 28-50.
57

Taube, D., Renn, O. & Hohlt, A. (2015). STEM education from a comparative
transnational perspective: results of a Delphi process. In O. Renn, N. C.
Karafyllis, A. Hohlt & D. Taube (Eds.), International science and technology
education: Exploring culture, economy and social perceptions (pp. 191-216).
Oxon: The Berlin-Brandenburg Academy of Sciences and Humanities.
Terrón, A. & Mato, A. (1992). Un modelo escolar integrador y reformista: la
fundación Escuelas Selgas. Oviedo: KRK Ediciones.
Thompson, S. M. (2013). Estudio de la didáctica de las ciencias en programas
bilingües en educación secundaria (Master’s Dissertation). International
University of La Rioja (UNIR), Logroño. Retrieved on 29/12/2015 from
http://reunir.unir.net/bitstream/handle/123456789/1972/2013_07_23_TFM_E
STUDIO_DEL_TRABAJO.pdf?sequence=1
Tuya, L. (2014). Diseño de materiales AICLE como complemento a los libros de
texto de Infantil y Primaria: reflexiones y propuestas (Unpublished Master’s
Thesis). University of Oviedo, Asturias. Retrieved on 29/12/2015 from:
http://digibuo.uniovi.es/dspace/bitstream/10651/28576/6/TFM_Tuya%20Garc
%C3%ADa,%20Lorena.pdf?
United Nations Educational, Scientific and Cultural Organization. (1993). Final
report: International forum on scientific and technological literacy for all. Paris:
Author.
Ushioda, E. (2003) Motivation as a socially mediated process. In D. Little, J. Ridley
& E. Ushioda (Eds.), Learner Autonomy in the Foreign Language Classroom:
Teacher, Learner, Curriculum and Assessment (pp. 90-102). Dublin: Authentik.
Vallbona, A. (2013). L2 Competence of Young Language Learners in Science and
Arts CLIL and EFL Instruction Contexts. A Longitudinal Study (Doctoral
Dissertation). Autonomous University of Barcelona, Barcelona. Retrieved on
29/12/2015

from

http://ddd.uab.cat/pub/tesis/2014/hdl_10803_133347/avg1de1.pdf
Van de Craen, P., Mondt, K., Allain, L., & Gao, Y. (2007). Why and how CLIL works.
An outline for a CLIL theory. VIEWS, 16, 70-78.
Van Langen, A., Rekers-Mombarg, L. & Dekkers, H. (2006). Sex-related Differences
in the Determinants and Process of Science and Mathematics Choice in Preuniversity Education. International Journal of Science Education, 28(1), 71-94.
Vassiliou, A. (2012). Creativity and Education in Europe. Debate on 21st century
education: creativity and innovation in primary and secondary STEM

58

education. Brussels: Europa Press Release. Retrieved on 29/12/2015 from
http://europa.eu/rapid/press-release_SPEECH-12-475_en.htm
Verhelst, N., Van Avermaet, P., Takala, S., Figueras, N., & North, B. (2009).
Common European Framework of Reference for Languages: learning, teaching,
assessment. Cambridge: Cambridge University Press.
Vygotsky, L.S. (1978). Mind in Society: The Development of Higher Psychological
Processes. Cambridge, MA: Harvard University Press.
Yassin, S. M., Marsh, D., Tek, O. E., & Ying, L. Y. (2009). Learners’ perceptions
towards the teaching of science through English in Malaysia: A quantitative
analysis. In Depth, 1(2), 53-69.
Zimmerman, H. T. (2012). Participating in science at home: Recognition work and
learning in biology. Journal of Research in Science Teaching, 49(5), 597 – 630.

59

9. APPENDICES
APPENDIX 1. QUESTIONNAIRE FOR STUDENTS

60

61

62

63

APPENDIX 2. QUESTIONNAIRE FOR TEACHERS OF
THE BILINGUAL PROGRAM

64

65

APPENDIX 3. FIGURES AND GRAPHICS

66

67

68

69

70

71

72

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Speak in English is difficult
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Figure 27. Test of homogeneity of variances for science attitudes
items

Figure 28. ANOVA test for item 15, question 6. Section (iii)
ANOVA
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