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Abstract 

In Colombia, bilingual education has become a vibrant topic of interest, offering a common 

ground for academic discussions among scholars, policy-makers, stakeholders, and the public in 

general. The discussions revolve around the definition of bilingualism in a multicultural country 

such as Colombia, and how bilingual practices should be implemented in the private and public 

sectors. The government has tried to promote bilingual programmes at all educational levels in 

order to comply with their short and long-term policies and national plans, state schools (in this 

thesis referring to schools in the public sector) being a decisive element in this endeavour. These 

schools, as opposed to those in the private sector, have recently embarked on the journey of 

becoming bilingual. Therefore, there is a need to implement innovative teaching approaches, such 

as Content and Language Integrated Learning (CLIL), in state-run schools, in order to contribute 

to governmental bilingual programmes and to bridge the gap between the private and public 

education sectors. The present study aims at contributing to the success of this endeavour by 

analysing the effects of technology-enhanced CLIL-based environmental learning projects on state 

secondary school students' learning outcomes. The research relies fundamentally on the use of 

CLIL to integrate content (Science) and language (English) to foster the use of the target language 

as a vehicle of communication, without jeopardising the use of students’ mother tongue (Spanish). 

A combination of mixed-methods and action research was used to collect and analyse both 

qualitative and quantitative data, in order to provide a panoramic view of the potential effects that 

the integration of content, language, and technology may have on students’ learning outcomes. 

The main findings of the study reflect an understanding of the cultural dimension of CLIL through 

the lens of scientific citizenship, a positive perception of the pedagogical intervention from the 



study participants, and a validation of scientific literacy as fundamental to develop research skills 

and to empower learners with the language required to communicate with wider audiences. 

Chapter 1: Introduction 

1.1 Introduction to the study 

Over the last few decades, English has been gaining the status of lingua franca, since 

everyday more people are using it to communicate in various contexts around the world. In spite 

of this, there are individuals who may differ in their perceptions of the use of English as a lingua 

franca or a language of instruction and its potential positive or negative implications in educational 

settings. These discrepant opinions have been raising concerns as to the adoption of English as a 

medium of instruction, arguing whether it can be considered as a lingua franca or a killer language 

(see for example, House, 2003; Mauranen, 2005; Phillipson, 2008; Skutnabb-Kangas, 2000). 

Scholars around the world are aware of this situation and have been contributing through research 

to this discussion. According to de Mejía, Ordoñez, and Fonseca (2006), there is an increasing 

tension between those who tend to support foreign influence (in terms of linguistic, pedagogical, 

and cultural aspects) and those who want to promote local languages and cultures, fostering 

students’ own identity and providing them with the tools required to be sufficiently competent  in 

a globalised world.  

In spite of this heated debate, the importance of English as a mean of learning content in 

educational contexts throughout the world is currently undeniable. According to Lyster (2007), 

since the groundbreaking work of Peal and Lambert in 1962, bilingualism has gained the high 

reputation it deserves as a source of intellectual advantage related to greater mental flexibility and 

greater ability for abstract thinking. Furthermore, Fandiño-Parra, Bermudez-Jimenez, and Lugo-



Vasquez (2012) note that government policies aimed at fostering bilingualism require permanent 

reflection upon generalities that go beyond an instrumental approach and rely on formative and 

curricular implications in the acquisition of communicative competences in both the mother tongue 

(L1) and the target language (L2). 

Colombia is currently fully committed to becoming one of the most educated nations in 

Latin America, as has been announced by the current president and as stated in the National 

Development Plan for 2014-2018. This goal has added more elements to ambitious national as 

well as regional programmes such as The National Bilingual Programme 2004-2019 and Bogota 

Bilingüe. According to Usma (2009), the National Bilingual Programme has introduced the notion 

of bilingualism in Colombia, narrowing it to the use of English and Spanish as core languages. 

This programme has also established the Common European Framework of Reference for 

Languages (CEFR) as a guiding force for this reform, in order to standardise foreign language 

teaching and learning in the whole educational system. With regard to Bogota Bilingüe, Rodriguez 

(2011) claims that this programme is oriented to help citizens attain the communicative 

competences required to use English as a vehicle of communication in order to engage the country 

in global processes of cultural and economic inclusion. The conceptual framework of this thesis is 

based on the premises that the aforementioned programmes do not acknowledge the multiple 

existing forms of bilingualism and multilingualism in the country; nevertheless, they may offer an 

opportunity to improve bilingual practices in all education sectors. According to de Mejía (2011), 

“the National Bilingual Programme could be harnessed as an opportunity to promote a more 

inclusive vision of bilingualism, alongside the focus on increased national prosperity.” (p. 7)  

At present, the National Ministry of Education expects secondary school graduates to 

achieve a B1 (Threshold or Intermediate) level according to the CEFR. Notwithstanding, based on 



the latest Ministry’s reports, 90% of students hardly reach an A2 (Waystage or Elementary) level. 

Moreover, reports showed that 67.3% of students enter university with an A level (Basic User), 

6.5 % of secondary school students graduate with a B (Independent Speaker) and only 1% graduate 

with a C level (proficient). These figures reported by the Ministry, based on SABER PRO results 

(BC, 2015), remind us that the goals established by the Ministry of Education in their bilingual 

programmes may be overambitious (Granados-Beltran, 2013; BC, 2015). A number of variables 

may explain these poor results. As was found in the study conducted by Lopez, Peña, de Mejía, 

Fonseca, and Guzman (2008) in three state schools in Bogota, there is an evident lack of 

mechanisms to evaluate the progress of the bilingual programmes in terms of management and 

organization. This means that either the schools have not been including bilingualism in their 

strategic planning or that this planning has not been carried out effectively. The authors suggest 

that in order to cope with this issue, state schools should include bilingual education as a cross-

curricular component where English is not limited to one subject. Therefore, it is suggested that 

the target language should be taught through curricular content.  

Teaching language through content seems to be a potential solution to contribute to national 

endeavours and bilingual practices in the Colombian education system. However, how to teach 

content and language simultaneously at school level is still a topic of lively debate in Colombia 

and around the world. Several approaches, such as immersion programmes, Content-based 

Instruction (CBI), and Content Language Integrated Learning (CLIL), have been implemented in 

order to shed some light on this issue. According to Abouchaar, Fajardo, and Vargas (2009), 

Colombian state schools that have embarked on becoming bilingual should adopt an additive 

approach to language learning, which is defined by Skutnabb-Kangas and McCarty (2008) as the 

learning of a new language in addition to the mother tongue. The inclusion of content such as 



science is believed to foster the learning of L2 in a more ‘natural’ fashion through activities 

directed to the understanding of knowledge closely related to the content area. In fact, several 

private bilingual schools and some universities, such as Universidad de la Sabana, Institución 

Universitaria Colombo Americana (UNICA), Universidad del Norte and Universidad del Bosque, 

have already started using CLIL as a teaching approach and have conducted some research studies 

to analyse the effectiveness of this methodology.  

The present study aims at contributing to the success of national and regional bilingual 

programmes by analysing the effects of technology-enhanced CLIL-based environmental learning 

projects on state secondary school students’ learning outcomes. The research relies fundamentally 

on the use of CLIL (the reasons for selecting this approach will be explained in subsequent 

chapters) to foster the use of a target language (English) as vehicle of communication, without 

jeopardising the use of the students’ mother tongue (Spanish). 

1.2 Research questions 

 Through the research process and a constant extensive revision of the literature related to 

the phenomenon under study, the following research questions were refined and reformulated 

during the research cycles:  

Research question: What are the effects of technology-enhanced CLIL-based environmental 

learning projects on state school students’ learning outcomes?  

Subsidiary research questions Cycle I 

1. What are students’ perceptions of the integration of English and technology in their science 

class?  



2. What elements do students consider important when conducting projects in their science 

class? 

3. How is the cultural dimension of CLIL perceived in science lessons when students carry 

out projects? 

Subsidiary research questions Cycle II 

1. Have the science test scores for the intervention group changed after the pedagogical 

intervention took place? 

2. What are teacher’s views of the effect of the pedagogical intervention on students’ learning 

outcomes? 

3. How can the quantitative test scores and interview themes jointly explain the potential 

impact of projects on students’ learning outcomes? 

Subsidiary research questions Cycle III 

1. What are administrators’ views of the pedagogical intervention on students’ learning 

outcomes? 

2. How can the results from community members’ interviews inform the development of a 

survey instrument grounded in the participants’ views? 

1. 3 Rationale of the study 

Since 2001, the Colombian government has proposed a number of actions that have 

promoted bilingual education in state schools (Jimenez, 2014). For example, the regional project 

Bogota Bilingüe has created opportunities for both teachers and students to improve their 



communicative competences in English through strategic alliances established with different 

universities and other educational institutions (Rodriguez, 2011). 

The need to continue implementing bilingual education at state secondary school level in 

the new millennium can be justified by the following key factors: 

 the interest to use English as a vehicle to take advantage of the economic opportunities 

offered by trade agreements and business, both inside and outside Colombia; 

 the demand of local and international companies to hire employees, who have a good 

command of more than one language; 

 the requirement to provide professionals in areas such as engineering, architecture, 

statistics, mathematics and other sciences, who are highly valued in international markets, 

with the language skills required by these markets; 

 the need to situate bilingualism as an overriding priority in the local agenda in order to 

develop the communicative competences of  Colombian citizens in the years to come; 

 the importance of facing the challenges brought by globalisation to Colombia. 

The rationale for this study takes into account three main gaps that this thesis aims at 

contributing to. First of all, the need to understand how to integrate content (science) and language 

(English) in state schools as well as the role of the cultural component of CLIL in science lessons. 

Secondly, the importance of analysing data collected from a pedagogical intervention that takes 

into consideration stakeholders´ views. Finally, the need to provide evidence of good CLIL 

practices in the Colombian public education system as well as instruments and ideas to plan and 

potentially assess innovative bilingual implementations in diverse contexts. 

This study is expected to contribute to the development of bilingual education in Colombia, 

in both the short and long term. Academically, this study adds to the literature on content and 



language integration in the Colombian context. The research has attempted to integrate disciplines 

such as science, technology, and English using a CLIL approach to help students be better able to 

cope with challenges posed by the new era. It is claimed that interdisciplinary approaches to 

teaching and learning should be encouraged in order to try to eliminate the artificial boundaries 

that have been established in education systems throughout history. 

Chapter 2: Context 

2.1 Chapter structure 

In this chapter, I present my context (Figure 2.1) and the reasons why I decided to conduct 

my research study there. I joined the school selected for this study in 2005, after passing all 

qualification exams and interviews set by the Secretary of Education of Bogota (SED Bogota) in 

order to become a science teacher in one of the best state schools in the city. When I arrived, the 

science department consisted of 21 teachers whose areas of expertise focused on Chemistry, 

Physics, Biology, and Medicine. The staff at INEM Santiago Perez had been carefully selected 

since its origins in 1971 (although the year when lessons started was 1972 with 600 sixth graders 

who were growing in number until 1977 when the school graduated its first cadre). In 2005, the 

school had about 7,000 students in both shifts (morning and afternoon) and more than 300 teachers. 

 

Figure 2.1: Map of Colombia showing Bogota and INEM school 



At INEM school, the curriculum has been constructed based on The National Ministry of 

Education and SED Bogota guidelines. SED Bogota has organised state education according to 

Law 115, which defines mandatory basic education (primary and secondary). Article 23 from this 

law establishes the areas that are considered mandatory for all state schools in the country: 

 Natural science and Environmental education 

 Social science 

 Arts and cultural education 

 Ethics and human values 

 Physical education 

 Religious studies 

 Humanities: Spanish, foreign languages (English) 

 Mathematics 

 Technology 

The National Ministry of Education has also formulated the basic guidelines and curricular 

standards for the competencies that must be achieved in each subject. However, currently there is 

no national or standardised curriculum for all schools and they are free to modify their curricula 

according to their needs and contexts. Additionally, in 2010, SED Bogota started a process to 

organise curricular cycles based on students’ characteristics and cognitive development. Each 

cycle consists of academic periods articulated according to grade levels. Table 2.1 shows how 

these cycles are organised at INEM school: 

 

 



Educational Cycle Curricular Structure Main Features 

Initial Education 

(Cycle 0) – 1 to 3 

years 

 

(20 Hours Weekly) 

 

Cognitive Dimension (4h) 

Communicative Dimension (4h) 

Personal-Social Dimension (4h) 

Corporal Dimension (4h) 

Artistic Dimension (4h)  

Starts at age 3. Pedagogical activities 

are focused around: 

 Play 

 Arts 

 Literature 

 Environmental exploration 

Basic Education 

Primary/Secondary 

(Cycles 1 to 4) - 9 

years 

(25 & 30 Hours 

Weekly) 

 

Mandatory 

Primary: 

Natural science (3h) 

Social science (3h) 

Arts (2h) 

Ethics (1h) 

Physical Education (2h) 

Religious studies (1h) 

Spanish (4h) 

English (2h) 

Mathematics (5h) 

Technology (2h) 

 

Secondary: 

Natural science (3h) 

Social science (3h) 

Arts (2h) 

Ethics (1h) 

Physical Education (2h) 

Religious studies (1h) 

Spanish (3h) 

English (3h) 

Mathematics (4h) 

Technology (2h) 

Vocational subjects: 

(Electronics, Pharmacy, 

Administration, Communicative 

skills, Occupational health, 

Systems) (1h each) 

 

Progressive development of integral 

education. Vocational exploration 

from grade 6 (Cycle 3) to grade 9 

(Cycle 4). Basic education aims at the 

development of solid foundations to 

enter middle school. 

Middle School 

Education 

(Cycle 5) – 4 

semesters 

(40 Hours Weekly) 

 

Physics (3h) 

Chemistry (3h) 

Social science (3h) 

Arts (2h) 
Ethics (1h) 

Physical Education (2h) 

Integrated education based on the 

specialty selected by each student. 

Middle school education aims at 

providing students with the necessary 
skills and competencies to facilitate 

their entrance to tertiary education or 



Religious studies (1h) 

Spanish (3h) 

English (3h) 

Mathematics (5h) 

Technology (4h) 

Vocational subjects: (10 h) 

 

to gain access to work opportunities. 

This cycle is the only one divided into 

semesters (six months each semester) 

Table 2.1: Structure of cycles at INEM school 

The number of hours allocated to some subjects such as English has been a matter of 

debate. Teachers from the Language Department consider that 2 hours of English at primary level 

and 3 hours in secondary and middle school are not enough to comply with the goals and 

requirements set by SED, Bogota. Teachers’ concerns are in alignment with the results obtained 

in a study conducted by the British Council (BC) in 2015. In this study, the BC noted that, due to 

the centralised nature of the Colombian state, the lack of resources, and qualified teachers, the 

implementation of national policies by local authorities is a challenge. This study also highlighted 

that English language learners tend to associate high levels of performance with the time they 

practice and the level of exposure they have to the target language. This lack of time and resources 

was an opportunity for us to conduct our study and implement bilingual practices in content 

lessons.  

The curriculum at INEM has always had a vocational orientation, where students in Cycle 

five (Middle School) are expected to select the course they consider most suitable for their future 

courses of study and careers. Additionally, students are expected to develop citizenship and socio-

emotional competencies in an interdisciplinary way. The school methodological proposal for 

students in the last cycle is based on research processes that empower students in their own 

learning. The groups that were chosen for the pedagogical intervention belonged to the science 

class. The curriculum for these groups is displayed in Table 2.2.   



Semester Subjects Hours 

Semester I 

 
 Biology and Laboratory I 

 Environmental Chemistry 

 Research I 

 

 4 Hours 

 4 Hours 

 2 Hours 

Semester II 

 
 Biology and Laboratory II 

 Physics I 

 Research II  

 

 4 Hours 

 4 Hours 

 2 Hours 

Semester III 

 
 Ecology I 

 Physics II 

 Research Project I  

 

 4 Hours 

 4 Hours 

 2 Hours 

Semester IV 

 
 Ecology II 

 Biochemistry 

 Research Project II 

 

 4 Hours 

 4 Hours 

 2 Hours 

 Table 2.2: Science curriculum 

I decided to conduct the study in this school because I had been immersed in this context 

for a long time and had evidenced the evolution of the school curriculum as well as the needs that 

the school community had displayed. Besides, I was granted access to all data required for the 

study. Furthermore, the school has had a good reputation among state schools, due to its academic 

quality and vocational programmes which in middle school focused on the development of 

research skills and lifelong learning strategies. Finally, one of the reasons that helped me make the 

decision of working with this community was the presence of a highly qualified group of 

professionals that I felt could contribute valuable data to the study and would potentially get 

involved in my proposal to implement innovative pedagogical practices. 



Chapter 3: Theoretical Framework 

3.1 Introduction 

 In recent years, Colombia has been gaining a strategic position around the world as a key 

scenario for the study of bilingualism. Ofelia Garcia, in the prologue to the book Bilingüismo en 

el contexto colombiano (de Mejía, Lopez Mendoza, & Peña Dix 2011), has reminded Colombians 

of their rich linguistic and cultural heritage and has emphasised the fact that bilingualism has 

always been part of Latin-American history. Additionally, she has highlighted that with the arrival 

of European cultures the balance of power has been increasingly associated with ‘more prestigious’ 

languages, such as Spanish, disregarding the extensive variety of those already existing. The new 

balance of power in a globalised world has dramatically changed the way bilingualism is perceived 

in Latin-American countries, where English has been rapidly gaining the status of an international 

language. The Colombian government has made a number of determined attempts to incorporate 

bilingual practices (generally perceived as English-Spanish) in Colombian schools. In response to 

these top-down initiatives, schools have tried to find the methods that suit their populations and 

needs. One of the trendiest approaches adopted among schools has been CLIL. However, the 

schools that have been implementing CLIL over the last decades are mostly private institutions, 

whereas state schools have just had some piloting attempts. Both private and state schools have 

mostly given preference to the area of science for their CLIL practices since the learning of science, 

according to Vollmer (2010), apart from involving new concepts, explanations, and arguments, 

also involves new ways of perceiving, analysing, and communicating. Furthermore, the teaching 

of science has developed particular types of discourse which are suitable for specific purposes 

favouring the use of CLIL. 



 Central to the consideration and understanding of CLIL in Colombia and around the world 

is the juxtaposition of theory and empirical research. McDougald (2015) states that there is still 

great uncertainty as to the current state of the art of CLIL in Colombia, as well as to what teachers, 

stakeholders, and practitioners understand as CLIL. In spite of the gap between theory and practice, 

there are some studies that have reported successful bilingual practices and not necessarily in 

bilingual contexts. For instance, in their book, de Mejía et al. (2011) report successful practices 

implemented by teachers in an attempt to strengthen the use of English in a non-bilingual school. 

One of the successful practices described took advantage of Project Based Learning (PBL) to foster 

the learning of both content and language. Teachers reported that through the application of this 

approach, students improved their motivation and commitment to goal-oriented tasks. It is claimed 

that conducting projects fosters students’ development of research skills, problem-solving 

competences, cooperative work and autonomy, as well as linguistic and cultural aspects. Besides, 

projects may facilitate the integration of CLIL elements through the support of technology. The 

recent inclusion of Information and Communication Technologies (ICT) in educational contexts 

has proved to be an effective tool to enhance the setting-up of projects, by eradicating the time and 

space constraints that traditional classrooms may pose. 

 This theoretical framework provides an up-to-date perspective on certain theoretical and 

experimental approaches regarding CLIL in Colombian schools and presents the most recent 

insights on bilingual practices for both content and language teachers. Readers will have to decide 

for themselves how to evaluate the various viewpoints presented and which models to accept at 

this point in time based on their contexts, theoretical foundations, and current expectations. Future 

research and refinement of theory should sort out the discrepancies in the field and provide a 



common ground for a better understanding of bilingualism in Latin-American and Colombian 

contexts. 

3.2 Bilingual education 

 The first part of this review claims that bilingualism provides enormous benefits to those 

involved in bilingual education processes. After that, bilingualism is defined according to 

developments in the Colombian context. In the second part, the main models of bilingual education 

are covered in order to outline some background to current trends and discussions in the field. 

Finally, it is argued that CLIL may provide a clear and well-structured framework to facilitate 

bilingual practices in Colombia, as some recent studies in the field prove. 

 Around five decades have now passed since the groundbreaking research conducted by 

Peal & Lambert in 1962 gave bilingualism the importance it deserves around the world. Despite 

the negative reputation bilingualism had at the time, due to lack of ‘proof’ of its benefits from 

scientific research, the authors managed to demonstrate that bilingualism might have positive 

effects on cognition. According to Bialystok (2004), their modest hypothesis did not expect 

bilingualism to have an impact beyond language. However, their study exceeded their expectations 

and the results allowed them to conclude that the experience of having two ways to describe the 

world gave bilinguals the basis for understanding that many things can be seen from multiple 

perspectives. Therefore, it can be said that bilinguals may have the potential to develop a more 

flexible capacity of perceiving and interpreting the world, compared to monolinguals. 

 Cummins (1978) provided more empirical data to support the benefits of bilingualism. He 

found differences between monolinguals and bilinguals by administering four metalinguistic tasks. 

He concluded that bilinguals had a greater linguistic flexibility but not a greater reasoning ability 



for problems that went beyond language. Other authors studied the impact of bilingualism on 

raising students’ awareness in different linguistic areas. They came to the conclusion that 

explaining how bilingualism affects the development of metalinguistic awareness, syntactic 

awareness, phonological awareness and literacy, requires identifying the factors that mediate those 

effects and the conditions that facilitate their occurrence (Ben-Zeev 1977; Bialystok, 1986; Bruck 

& Genesee, 1995; Campbell & Sais, 1995; Cummins, 1978; Feldman & Shen, 1971; Galambos & 

Goldin-Meadow, 1990; Galambos & Hakuta, 1988; Geva & Siegel, 2000; Ianco-Worrall, 1972; 

Rubin and Turner, 1989; Tunmer & Myhill, 1984). 

 Some authors seem to be more sceptical about the benefits that bilingual practices may 

have on children’s development. They claim that there is no empirical evidence that supports 

bilinguals’ advantage over monolinguals. For instance, Gathercole and Montes (1997) used a 

traditional grammaticality judgment task to determine whether Spanish-English bilinguals could 

make correct decisions about sentences. Their study showed that monolinguals were better able 

than bilinguals to judge and correct sentences. Nevertheless, they concluded that the result was 

influenced by the amount of English input students received at home. For these authors, bilingual 

children displayed reliable advantages over monolinguals only under certain circumstances, thus 

that bilingualism in itself is not enough to essentially change their metalinguistic path. 

 Conversely, Bialystok (2004) notes that learning about the world in two linguistic systems 

plays a crucial role in the development of metalinguistic and literacy skills. This idea of linguistic 

experiences having an impact on development and cognition may be obvious to us now but 

according to the author, this view is actually quite recent. She states that children become bilingual 

due to a number of factors such as: immigration to a different country, traditional languages spoken 

by extended family members, education in a language different from that used at home, or 



temporary residence in another country. Hornberger (2008), in her Continua of Biliteracy proposes 

a consistent framework to analyse bilingual or multilingual practices at different levels. Her 

framework uses a notion of dynamic subordinated continua to show the importance of contexts, 

media, and content as well as to demonstrate the diverse multifaceted interrelations between 

bilingualism and literacy. Other authors, such as Baker (2006), consider that the nature of being 

bilingual interacts with the type of literacy that is provided or experienced. This author argues that 

the context where language and literacy acquisition occurs (additive or subtractive) will shape the 

way bilingualism is perceived.  

 Bialystok (1997; 2001) and Genesee (2001), cited by Reyes and Moll (2008), claim that 

the cognitive advantages of bilingualism over monolingualism include metalinguistic advantages 

and superior mental flexibility when solving problems that somehow involve unexpected 

interruptions. Children who are bilingual display unique features of language and literacy 

practices, such as code switching, translanguaging, and interliteracy. These practices were 

considered in the past as unacceptable by language purists. However, nowadays code switching as 

well as other practices such as interlanguage, translanguaging, language mixing, negative and 

positive language transfer, and borrowing among others, are observed among speakers who have 

achieved high levels of proficiency and therefore are positively perceived when an additional 

language is being learnt (see for example, Coyle, Hood, & Marsh, 2010; Garcia & Wei, 2014, 

Genesee & Hamayan, 2016; Lyster, 2007; Mehisto, Marsh, and Frigols-Martin 2008). Thus, these 

‘strategies’ are encouraged by teachers who support pupils’ learning processes. In CLIL the use of 

both L1 (first language) and L2 (vehicular language) is stimulated throughout the teaching 

experience. This particular view of L1 and L2 allows CLIL practitioners to be better able to take 



advantage of students’ funds of knowledge, recognising and using them to influence a dual way 

of experiencing both language and literacy. 

 According to Abouchaar et al. (2009) following Cummins’ views, bilingualism strengthens 

the transfer of knowledge between the first and the second language. Thus, a mathematical or a 

scientific concept can be learnt in one language and then can be transferred to the other, to be 

applied in different contexts and vice versa. They also say that when the two languages are Spanish 

and English, there are plenty of similarities in terms of lexis and morphosyntax that the two 

languages share, due to their Greek and Latin roots that play an important role in scientific and 

technical language. In the current study, this is key to find commonalities between English and 

Spanish in scientific discourse and scientific literacy development. Besides, according to de Mejía, 

Peña, Arciniegas, and Montiel (2012), bilingualism may trigger a feeling of local and global 

citizenship due to its importance to define new native and foreign contexts in a culturally diverse 

and multilingual world. 

 There are a number of advantages that bilingual education has demonstrated both 

theoretically and empirically. Language teachers usually find it desirable to include new items 

through meaningful content; in fact, setting a context for lesson presentations has been widely 

accepted as a rule of good language teaching (Brinton, Snow, & Wesche, 1989). Furthermore, 

Lightbown and Spada (2006) emphasise that one of the advantages of CBI is the exposure to a 

permanent input without direct instructions, as well as the time students are exposed to the target 

language. In similar fashion, Met (1999) claims that results from foreign language immersion 

research have shown that students can develop both language skills at the same time as content 

knowledge. Moreover, de Mejía et al. (2012) highlight the fact that the importance of CLIL to 

design and implement bilingual programmes lies in the direct correlation between students’ 



performance and the mastery of academic language, both in the mother tongue (L1) and the 

vehicular language (L2). The importance of both L1 and L2 in bilingual contexts is key to 

understanding what bilingualism means to those involved in the process and how it can be fostered 

in schools. 

 The complexity of defining bilingualism may emerge from the difficulty in establishing 

different levels of proficiency a person termed ‘bilingual’ may display. As a consequence, 

bilingualism is often represented through terms that attempt to display the process of language 

acquisition such as ‘Simultaneous bilingualism’, ‘Sequential bilingualism’, ‘Dual language 

learners’, ‘English language learners’, ‘Balanced bilingualism’, among others. (Paradis, Genesee, 

& Crago, 2011; Grosjean, 1985). The American Speech Language-Hearing Association (ASHA), 

for instance, defines bilingualism as the ability to use at least two languages. This ability to 

communicate in more than one language can be perceived as a continuum of language skills in 

which proficiency in the languages involved may fluctuate depending on time, social interactions, 

topics, among other variables (Bialystok, 2001; Grosjean, 1989). Teachers who want to implement 

bilingual practices in their classrooms should consider such variables, in order to adapt their 

practices to better benefit the contexts they operate in. 

 In Colombia, different points of view can be analysed in order to understand what 

bilingualism means to different sectors of society. On the one hand, the government, through the 

National Ministry of Education (MEN in Spanish), understands bilingualism as the mastery of a 

foreign language, which is defined as the language not used in the immediate and local contexts 

because social and daily conditions do not require its constant use for communication. The MEN 

also highlights in the document Basic standards for competences in foreign languages, translation 

suggested by Guerrero (2008), that a foreign language can be learnt in a classroom where students 



are exposed to it in a rather controlled fashion. This exposure to the foreign language is believed 

to foster the achievement of high levels of performance (MEN, 2006). In 2013, when the 

Bilingualism Law 1651 was enacted, improving English communicative competences turned into 

a national policy. In spite of the fact that the modification of Article 20 refers to the development 

of communicative competences to read, understand, write, listen, and speak in a foreign language, 

Article 8 emphasises that the government will mainly favour English teaching at state schools. 

These laws have made explicit the government’s intention to give English a special status over any 

other language.  

 On the other hand, some academics have fiercely criticised such a definition of 

bilingualism. They claim that Colombia is explicitly recognised in its Constitution as a 

multilingual and pluricultural nation. They state that the government should guarantee in their 

official programmes a more equitable language policy that recognises all the languages and 

cultures present in the country (de Mejía et al., 2011). In a previous study of bilingual education 

in Colombia, de Mejía (2006) argues that restricting the notion of bilingualism to English-Spanish 

may distort the perception of the complex interrelations between languages, cultures, and identities 

in the Colombian context.  

 Despite opposing views on the part of academics and pedagogues, this conception of 

bilingualism has been promoted by the MEN in its most recent programme Colombia Very Well 

2015-2025, now called Colombia Bilingüe 2014-2018. For example, Bonilla and Tejada-Sanchez 

(2016) analyse the choice of English as a synonym of bilingualism, while they provide a complete 

panorama of the government programmes that have been devised to incorporate bilingual practices 

in Colombian schools. Their analysis poses questions that need to be addressed in order to enrich 

the current debate and reassessment of such programmes. The authors note the need for a critical 



literacy perspective where teachers and students are empowered to take actions about problems 

that affect their immediate contexts, rather than develop a simplistic understanding of language 

acquisition. 

 Another example is the study conducted by Fandiño-Parra et al. (2012) to analyse the 

National Programme of Bilingualism and its challenges regarding bilingual education for 

Colombian students and especially young learners. The authors observe that the programme has 

been criticised from different perspectives, especially when it is perceived as a political imposition 

of international standards, such as the CEFR, that do not respond to the Colombian context and 

exclude other types of bilingualism. Notwithstanding, they highlight the idea that such weaknesses 

can be minimised in order to foster the development of bilingual competences, not only in English-

Spanish but also in other international languages. 

 Authors who have criticised the programme also find in it opportunities for improvement. 

Most of them agree that it is recommendable to perceive the programme beyond political 

impositions and recognise its potential benefits (Cardenas, 2006; de Mejía, 2006; Miranda & 

Echeverry, 2011; Sánchez & Obando, 2008; Usma, 2009). It is clear that this heated debate must 

be enriched by new research that provides empirical data on bilingual practices, so that the 

government and academics can reach agreement on how bilingual education should be perceived 

in order to devise new programmes or adapt existing ones to develop students’ bilingual 

competences in a multilingual and multicultural country such as Colombia. 

 In spite of the discrepancies found in Colombia as to what is perceived as bilingualism by 

the government and the theorists, the term bilingual education is usually applied to make reference 

to an educational system in which two languages are used as means of instruction. (Genesee, 2004; 

Sigúan & Mackey, 1986). In bilingual settings, it is fundamental to understand that both the mother 



tongue (L1) and the vehicular language (L2) should be used as a means of instruction as well as 

an object of study. Hence, the context where the languages operate gains tremendous importance 

as languages are learnt in a way that students are exposed to syntactic, expressive, and discursive 

elements defined by the content of interest (de Mejía et al., 2012). Nowadays, there is a marked 

tendency in the Colombian context to consider that the teaching and learning of content and 

language in bilingual environments is extrinsically linked to the teaching of some subjects such as 

Science, Maths, Geography, among others, in a foreign language (de Mejía et al., 2012). In order 

to understand such trends, it is important to present an overview of the methods developed in the 

world that have aimed at integrating content and language (mostly English) in different contexts 

over the last years such as: Immersion, Language Across the Curriculum (LAC), Language for 

Specific Purposes (LSP), Content Based Instruction, (CBI) and Content and Language Integrated 

Learning (CLIL). 

 The origins of content-based approaches can be traced back to initiatives that started in 

Canada in 1965 and in the United Kingdom in 1975. Since then, many methods have appeared on 

the scene to cope with the challenges that XX and XXI century students pose to bilingual 

classrooms where content and language must be interwoven in a way that facilitates the acquisition 

of new skills. 

 To begin with, LAC appeared in the UK in 1975. The movement focused on the reciprocal 

relationship between content and language learning. The movement claimed that first language 

instruction should be considered in all subject matter domains (Brinton et al., 1989). The initiative 

rapidly spread to North America where some schools started adopting it, due to the fact that 

students were encouraged to both learn how to read and write and at the same time, to learn how 

to write to learn and how to read to learn in different disciplines. This cross-curricular focus 



influenced second language content-based approaches, as it provided a methodology for students 

who displayed different levels of proficiency, particularly those students who were required to 

develop specific skills for successful learning in content areas. LAC served as a guiding point to 

understand that language education was not limited to the teaching of language as a subject. As 

Vollmer (2007) states, there is a link between language activities and communicative competences 

acquired in both language and content lessons, such as the identification of central discourse 

functions and their relationship with language types/genres, which should be addressed by both 

language and content teachers in an interdisciplinary way. 

 Secondly, LSP is maybe the most studied and best documented of the content-based 

language models (Brinton et al., 1989). Widdowson (1983), cited by Douglas (2001), suggest that 

the main goal of learning English in a LSP programme (usually referred as ESP- English for 

Specific Purposes) is to develop a ‘communicative capacity’ that equips learners to achieve diverse 

communicative goals where the language is complementary to other academic or professional 

purpose. The traditional focus of LSP has been the language of the content that learners require to 

function in their specific occupations, fields, or levels of study. These programmes may be possible 

only when the needs, characteristics, and objectives are homogeneous in a group of learners 

(Brinton et al., 1989). Additionally, Anderson (2013) maintains that LSP is about learning an 

additional language in order to understand content presented in it but already learnt through the 

mother tongue. 

 Thirdly, CBI is a term used to refer to classrooms where subject matter is used, at least to 

some degree, to provide second language learners with enriched opportunities for negotiating the 

vehicular language (L2) through content (Lyster, 2007). CBI may be approached from different 

models such as: immersion, sheltered content instruction, adjunct language instruction, and theme-



based language instruction. All these manifestations of CBI refer to the simultaneous teaching of 

content matter and the systematic teaching of a target language, which acts as a vehicle to learn 

the content. Some academics have wondered whether language learning is a primary or secondary 

goal in CBI. Genesee (1994) argues that language is secondary to learning achievement, whereas 

Met (1998) suggests that students’ language proficiency development might have equal 

importance as their mastery of content matter, particularly in content-driven immersion 

programmes. Regarding this issue, the current study is in agreement with the position of Allen, 

Swain, Harley, and Cummins (1990) who argue that “language and content learning are equally 

important goals” (p.75). However, it must be emphasised that content is the starting point or 

organising principle of the course (Brinton et al., 1989; Coyle et al., 2010). 

 Finally, CLIL is the most recent approach to content-based language teaching globally, and 

it has gradually become a popular approach in Colombian bilingual education settings. For some 

authors CLIL is an umbrella term used to define, from a European perspective, what in North 

America is known as CBI (de Mejía et al., 2012). For other researchers such as Ball, Kelly, and 

Clegg (2015), there are distinct differences between bilingual education, CBI, and CLIL regarding 

how the content and target language are integrated. For Ball and colleagues, CLIL can be classified 

in two versions: soft (language-driven) and hard (content-driven). Besides, the aforementioned 

authors claim that CLIL differs from other types of bilingual education since CLIL does not have 

an explicit political agenda in terms of equity, language status, and multiculturalism. Finally, they 

note that learners must have a basic minimum level of L2 performance to enter a CLIL programme. 

According to Ball et al. (2015), the experience of CLIL in developing countries is dramatically 

different from that in Europe, due to the extent of poverty, lack of resources, and levels of exposure 

to the L2. Authors such as Nikula, Dafouz, Moore, and Smit (2016) note that due to the fact that 



CLIL emerged from earlier modes of bilingualism, namely, immersion and CBI, there are more 

commonalities than differences especially when the focus is on integration. Coyle et al. (2010) 

define CLIL as: 

A dual-focused educational approach in which an additional language is used for the learning and teaching 

of both content and language. That is, in the teaching and learning process there is a focus not only on content, 

and not only on language. Each is interwoven, even if the emphasis is greater on one or the other at a given 

time. CLIL is not a new form of language education. It is not a new form of subject education. It is an 

innovative fusion of both. (p.1) 

 CLIL is the approach implemented in the current study, which is why it will be given a 

further description in the following pages. However, it is necessary to mention that the perspective 

taken in this study is that all these approaches to language and content share more commonalities 

than differences. All of them have proved through the recent years (some more recently than 

others), a shared principle, which strongly relies on, the learning of significant relevant content 

through the vehicular language (L2). 

 When considering theoretical aspects of content and language learning in bilingual 

classrooms some areas of discrepancy emerge. On one hand, content is generally perceived as 

subject matter. However, it is widely claimed that content must be perceived also as knowledge 

and skills explicitly displayed in thematic units of a subject matter. According to Byram and 

Fleming (2001), the content teacher turns into a mediator between two languages and cultures 

since he/she understands that their teaching is no longer a transmission of knowledge; instead, 

classes are perceived as a dynamic interaction where students must enquire and analyse their 

complex interactions. On the other hand, when language is considered in bilingual settings, there 

is some tension when using a communicative approach to language learning where a focus on 



meaning and a focus on form are requirements. There are opposing views as to whether form or 

meaning should be prioritised in the bilingual classroom. 

 For some authors, such as Lyster (2007), when second language learners are only exposed 

to content-based input, their communicative abilities may be constrained. He proposes a 

counterbalanced approach to provide a tentative framework to facilitate a discourse-rich 

educational setting where language and content integration is systematically addressed. He focuses 

on instructional options to counterbalance content-focused and form-focused practices. The former 

relies on comprehensible input through exposure to the subject matter, content-based tasks for 

production, and negotiation as scaffolding. The latter emphasises enhanced input through noticing 

and awareness tasks, practice activities for production, and negotiation as feedback. For other 

authors, such as Mohan and van Naerssen (1997) cited by Coyle et al. (2010), language in content-

based learning is a matter of both form and meaning. They claim that discourse not only expresses 

but also creates meaning, and that language learning takes place throughout learners’ lives, 

especially in educational contexts where new areas of knowledge are acquired alongside new areas 

of language and meaning.  

 Coyle et al. (2010) note that there is a huge gap between theory and practice in educational 

settings that reduces communication to language practice grounded on grammatical progression 

instead of meaning-making. They emphasise the idea that unless learners are supported not only 

in understanding grammatical progression but also in using language for content learning, CLIL 

may not be successful. As a consequence, in CLIL contexts both form and meaning must be 

balanced according to the variables displayed in the specific CLIL settings. In the present study, 

the teacher-researcher is both the content teacher and the language teacher. Thus, this dichotomy 

is overcome by using the term focus on language to encompass both meaning and form. As Van 



Lier (1996) notes, “in practice it becomes impossible to separate form and function neatly in the 

interactional work that is being carried out” (p.203). 

3.3 Content and language integrated learning (CLIL) 

 In this section, CLIL is first presented as a consistent approach to integrate both content 

and language. Then, an overview of its origins is given, followed by a focus on the main features 

that define it. Finally, some studies are analysed in order to provide a broad panorama of the current 

situation in Colombian schools. 

 Content and Language Integrated Learning (CLIL) is a term coined in 1994 by academics 

in Europe. It has been lately used as an umbrella term that somehow embraces an extensive range 

of situations that Marsh (2012) calls "the experience of learning non-language subjects through a 

foreign language” (p. 28). It is important to highlight the emphasis that the author places on the 

word through, since one of the main features of CLIL is the use of a vehicle language to facilitate 

the learning of both content and language simultaneously and not to learn content in a foreign 

language, which may be the focus of other approaches such as LSP/LAP. In this study, CLIL is 

seen as an educational approach, in which several language-supportive methodologies converge 

into a form of instruction, where, despite content being the driving force, both content and language 

share equal attention in the teaching-learning process (Coyle et al., 2010). 

 CLIL features have been evolving over the last few years and many educators, 

practitioners, and researchers in the world feel interested in learning about it and, to some degree, 

contribute through research to the way it is understood and implemented in school and university 

curricula. CLIL is often associated with other types of bilingual education such as Immersion 

Education (IE), Language Across the Curriculum (LAC), Language for Specific Purposes (LSP), 



and Content Based Instruction (CBI) which aim at integrating both content and language in 

different ways. For example, Anderson, McDougald, and Cuesta Medina (2015) note a key 

difference between LSP and CLIL. In LSP there is a prerequisite of learning content in the first 

language (L1) before learners attempt to develop competences in the additional language (L+) to 

be able to communicate that content, while CLIL implies the learning of both content and language 

simultaneously. Another author, Banegas (2012), finds a close relationship between CLIL and 

CBI, which originated mostly in North America. It is important to mention that the current study 

sees CLIL as different from CBI in the way culture is perceived. As Coyle et al. (2010) clearly 

state, culture goes beyond knowing about food or festivities in another country. It implies the 

development of identity, citizenship, cultural awareness (self and otherness), and progression 

towards pluricultural understanding. In the current study, the cultural dimension of CLIL is filtered 

through the lens of scientific citizenship, a concept that evolved from the present study and 

therefore will be further developed later in the text.  

 Mehisto et al. (2008) frame CLIL within a three-way focus on content, language, and 

learning skills. However, it is Coyle (1999), influenced by the work of Mohan and his Knowledge 

Framework, who proposes an innovative fashion to conceive these elements, adding a new 

category and that is how the 4Cs framework emerges (Figure 3.1). This framework integrates four 

contextualised basic concepts defined by the author as: content (subject matter), communication 

(language learning and using), cognition (learning and thinking processes), and culture 

(intercultural understanding and global citizenship). The aforementioned framework provides 

sufficient support as to how CLIL is conceptualised and more importantly to what elements 

interact in a symbiotic manner in a contextualised scenario. 

 



 

Figure 3.1: The 4Cs framework. Coyle (2007) 

 Another key aspect of CLIL classes is how language is perceived and what sequence should 

be followed in order to guarantee a clear relationship between content objectives and language 

objectives. Coyle (2007b) wisely suggests what she calls The Language Triptych, which is a 

conceptual representation that responds to the need of integrating language learning and use with 

cognitively demanding content. Such representation allows CLIL practitioners to analyse the 

vehicular language from three interconnected perspectives: language of learning (language needed 

for learners to access basic concepts and skills relating to the subject theme or topic), language for 

learning (the kind of language required to operate in a foreign language environment), and 

language through learning (language to support and advance learners’ thinking processes).  

 Dalton-Puffer (2011) observes the following characteristics for a typical CLIL programme 

in Europe, Asia, and South America.  

 CLIL settings use a lingua franca or a foreign language. The language of instruction is 

not found outside school boundaries, due to its limited or no use in the society students 

live in. 



 English is the dominant CLIL language. A core skill that learners want to acquire 

worldwide. 

 In CLIL contexts most teachers are not native speakers of the target language. They are 

usually content experts. The content derives mainly from academic/scientific disciplines 

rather than from everyday life.  

 CLIL lessons normally take place as content lessons (e.g., Biology, Maths, History). 

However, language experts continue teaching the target language as a different subject.  

 Usually no more than 50% of the curriculum is taught in the CLIL language. 

 CLIL is normally implemented at secondary level when students have already developed 

literacy skills in their first language (L1).  

 In the current study these features are well-observed, since CLIL takes place in Science 

lessons, and the teacher-researcher, despite having level C2 according to the CEFR, is a non-native 

speaker of the target language (English). Besides, the school where the research was conducted is 

a state-run school in which students receive no content lessons in English. According to Mehisto 

et al. (2008), multilingualism and bilingualism seem to be a privilege belonging to the wealthy. In 

Colombia, this assertion is confirmed when CLIL is found to be mostly incorporated in private 

schools and university curricula. The current study aims at breaking such a trend by giving state 

school students the opportunity to experience science lessons through English and Spanish as 

vehicular languages. 

 CLIL has been widely incorporated into the European context since its origins in the mid 

90s. There have been a number of studies conducted principally in mainland Europe, Spain being 

one of the countries that has contributed the most to the discussion in the field. Nevertheless, South 



America has increasingly been attracted to the implementation of CLIL at school and university 

levels. Argentina and Colombia are the countries that have reported most research in the area in 

recent years. 

 Studies in Spain have shown an emerging interest in the implementation of CLIL practices, 

particularly in cities where there is more than one official language. Ruiz de Zarobe (2008b) 

remarks that there is a need to keep analysing the diverse solutions that CLIL offers in terms of 

pedagogical and organisational elements to continue its implementation in the Spanish curricula. 

Furthermore, Lasagabaster (2011) highlights the benefits that CLIL implementations have had in 

learners’ motivation and language competence. Additionally, Lorenzo, Casal, and Moore (2009) 

outline the renaissance of bilingual education in Europe under the banner of CLIL. All these 

authors claim that CLIL appears to have had a positive impact on the Spanish educational system. 

This seems to be due to the considerable achievements that CLIL learners have displayed over 

their monolingual peers. Such achievements have been evident when incidental learning and 

positive transfer take place through content-focus instruction. It is interesting to highlight that the 

study carried out by Lorenzo and colleagues was conducted in Andalusia in the South of Spain, 

where there is only one official language, as opposed to studies conducted by Lasagabaster and 

Ruiz de Zarobe, whose work is situated in the Basque Country, an area in the North of Spain where 

there are two official languages: Spanish and Basque.  

 Since 2008 when the Latin American Journal of Content and Language Integrated 

Learning (LACLIL) was first published and the first CLIL symposium was held at Universidad de 

La Sabana in Chia, Colombia, the pace of the debate of education and languages increased and 

generated a lively interest among all those involved in bilingual education. CLIL researchers and 

practitioners from Latin America (especially Argentina, Mexico and Colombia) and the world 



(Canada, the United States of America, the United Kingdom, the Netherlands, France, Spain, Italy, 

Germany, Poland, Iran, Thailand, South Korea, and Japan) took advantage of these academic 

spaces to communicate and share their knowledge and ideas to bridge the gap between theory and 

practice (McDougald & Anderson, 2015). 

 Banegas (2013) in his study provides evidence of bottom-up indigenous CLIL 

implementation, where students and teachers determined topics, sources and materials through a 

collaborative action research project. The study was situated in Argentina, more specifically in the 

province of Chubut, and the results of the study revealed that implementation of language-driven 

CLIL in English as a Foreign Language (EFL) contexts demanded time, teacher training, and a 

democratic environment for positive outcomes. The author also highlighted the need to analyse 

European approaches to teaching languages and content in order to propose more situated 

pedagogical practices that efficiently respond to Latin American contexts. 

 Up to now, most CLIL research seems to focus on the effects of top-down policies and 

implementations (Mehisto et al., 2008; Ruiz de Zarobe, 2008a; Ruiz de Zarobe, 2008b; 

Lasagabaster, 2011). However, both Banegas (2013) and the present study feel the need to 

understand, analyse, and implement such policies but, at the same time, to provide empirical data 

from a bottom-up perspective, where teachers and students have a voice in shaping such policies 

and finding the best way to respond to immediate needs in their contexts. 

 Anderson (2011) conducted a small-scale research study to establish trends in acquisition 

and use of English as an L2 among Latin American L1 Spanish users. His findings revolve around 

the relationship between the development of what Cummins (1979) referred to as Basic 

Interpersonal Communication Skills (BICS) and Cognitive Academic Language Proficiency 

(CALP). The study considered BICS and early exposure to the target language as well as the 



difficulties encountered by participants to develop CALP in L2 when they had not developed them 

in L1. The author concludes that CLIL approaches should respond to the challenges posed by the 

knowledge era in Latin America and perhaps in most developing countries where learners need to 

acquire English as an L2 in contexts where they may need to master L2 CALP without having 

probably mastered them in L1. Colombia as an emergent economy should be aware of such 

challenges. Consequently, teachers must not rush into CLIL just for the sake of incorporating 

language and content in a trivial way. On the contrary, teachers and CLIL practitioners ought to 

understand their contexts well enough to tailor programmes to solve problems relevant to their 

teaching-learning realities. 

 Studies in Colombia have shown that CLIL has been effective in secondary and tertiary 

education. Nevertheless, little research has been carried out at elementary levels (Anderson et al., 

2015). Herran-Baron (2015) conducted research for four months in a state school in Bogota 

Colombia. His study focused on reporting the effects of CLIL on 8th graders English learning 

compared to a more traditional EFL communicative approach. The study reported students’ 

positive perceptions regarding the implementation of CLIL. Additionally, it serves as a point of 

reference for CLIL practitioners who aim at implementing this approach in state schools.  

 Another study conducted in the public sector is the one carried out by Abouchaar et al. 

(2009). Their study was conducted at National University of Colombia and its main purpose was 

to set curricular guidelines for ‘pilot bilingual’ state schools in Bogota. The document presents a 

comprehensive justification for including science teaching within a CLIL approach. The 

recommendation from this study is that CLIL should be implemented gradually, and that the 

amount of time dedicated to L2 should not surpass the number of hours devoted to L1 in the 

curriculum. It is interesting to see that CLIL is gaining momentum in Colombia, not only in the 



privileged private sector but also in the state sector where students need to be given opportunities 

to access teaching methods that aim at improving teaching-learning processes. As Coyle et al. 

(2010) and Anderson et al. (2015) say, CLIL means ‘good teaching’. 

3.4 Science teaching 

In this section, the main features of science teaching are reviewed in order to analyse the 

particular elements that define the way this is conceived within schools. Afterwards, the role of 

English in science educational settings is analysed with the aim of highlighting the common 

ground shared by English and science teaching. Finally, concepts such as: scientific knowledge, 

scientific literacy, scientific thinking, and scientific citizenship, are defined for the current study 

with the intention to provide the theoretical pillars that support its implementation. 

According to Noddings (1992), science explains how our lives are dependent on other 

living things and the physical environment that surrounds us. Thus, one of the overriding aims for 

science teachers is to help students understand such interrelations. This objective and others that 

are related to the development of critical thinking and scientific skills are already included within 

curricula both at international and local levels (MEN, 2004). According to Fang (2010) the focus 

of science teaching and learning should change from the accumulation of knowledge to a process 

that helps students become actively engaged in answering questions posed by themselves or others. 

By doing so, learners may find connections between what is learnt in their science class and what 

is there outside the classroom. Science learning must then emerge from the construction of 

meaning and not from the incorporation of knowledge. 

Some researchers have studied pedagogical practices for science teaching based on 

constructivist principles to observe whether the learning of scientific concepts improve (Van Zee 



& Minstrell, 1997). The results of such studies have given rise to the idea that science lessons 

should be student-centred. Learning should take place through students’ interaction with peers and 

the use of the funds of knowledge that students bring to the classroom. It is therefore 

recommendable that teachers play a less dominant role in the teaching-learning process and start 

adopting the role of facilitators rather than transmitters of knowledge. Science is then an essential 

field where students learn scientific concepts, theories and laws as well as the cognitive skills 

required to develop scientific creativity (Ozdemir & Dikici, 2017) 

Other authors claim that science learning is not about memorising topics related to science; 

on the contrary, it is about constructing knowledge through understanding such concepts and their 

relation with the environment around us. For example, Aldridge, Fraser, and Taylor (2000) have 

found that science teachers who bring to the classroom topics related to students’ daily life and 

allow them to interact with nature outside the classroom, have reported high levels of student 

motivation and interest in what is studied in class, since they found it useful for their everyday 

lives. Science is essentially an attempt to describe and explain the world around us. Therefore, 

science lessons offer a unique environment where students are encouraged to ask questions, gather 

and interpret data, test hypotheses, design and carry out experiments, and explain findings among 

others. According to Carrasquillo, Kucer, and Abrams (2004), scientific thinking involves attitudes 

that include making judgments based on adequate data, striving to be rational and analytical, and 

maintaining a sense of wonder at the complexity and beauty of the universe. On the other hand, 

Koerber, Mayer, Osterhaus, Schwippert, and Sodian (2015) perceive scientific thinking as the 

ability to reduce our natural predisposition to bias. When teaching science, teachers should be 

aware of scientific thinking and how this can be developed in learners. It is difficult to find a 



common definition for what scientific thinking is or may imply. However, for the sake of 

pragmatism the current study relies on the following definition of scientific thinking: 

Paul and Elder (2008) define scientific thinking as... that mode of thinking – about any scientific subject, 

content, or problem – in which the thinker improves the quality of his or her thinking by skilfully taking 

charge of the structures inherent in thinking and imposing intellectual standards upon them” (p. 3) 

 Science education is a broad term that may cover areas such as: Earth Science, Life 

Science, Physical Science, Natural Science, Chemistry and Physics. When teaching science in 

bilingual contexts, the main objective is to make the science material understandable and 

meaningful, to motivate and involve students. At the same time, science lessons are expected to 

enhance the acquisition of the concepts and skills of science as well as the development of the 

English language. Students must be also challenged through argument and discussion to focus on 

thinking skills and the development of process-inquiry skills which include observing, classifying, 

measuring, using spatial relationships, communicating, predicting, inferring, defining 

operationally, and formulating hypothesis. According to Coffman (2017), asking good questions 

and identifying adequate resources allow inquiry to offer opportunities of discovery and exploring 

the world around us. 

 Instructional modifications for a science lesson should revolve around the access to 

comprehensible input in English (Krashen, 1981). Comprehensible input can be provided by 

teaching meaningful content in English, facilitating the understanding of content through the use 

of strategies and techniques such as discovery learning, teaching for understanding, concept 

development, graphic organisers, and vocabulary development. 

 According to Reutebuch, Ciullo, and Vaughn (2013), instruction in science relies heavily 

on the understanding of information texts; therefore, it is important to use graphic organisers to 

compare and contrast information (e.g., Venn diagram, matrix), to show differences and 



similarities between places, people or concepts, and to portray visually a chain of events or 

sequence (e.g., first, second, next, last). As far as the present study is concerned, this type of 

instructional tool can help science teachers to foster a learning environment in which students can 

apply learning strategies and can actively engage in higher-order thinking tasks. Additionally, 

based on experience and the analysis of observed lessons, it has been found that the use of graphic 

organisers, either teacher-led or student-led, may support both content learning and language 

learning. Graphic organisers can be used both individually or cooperatively to make sense of 

abstract concepts, to use them as a study guide, or to promote the discussion of academic topics in 

order to gain a better and more profound understanding of certain concepts. 

Mortimer & Scott (2003) develop a framework for teaching science based on a close 

analysis and interpretation of science lessons activities and interactions in high schools in Brazil 

and England. Their analytical framework is based on five-linked elements: teaching purposes, 

content, communicative approach, patterns of discourse, and teacher interventions. These five 

aspects focus on the teachers’ role in the communication of scientific stories and in supporting 

learners’ understanding and internalising of such stories. The authors emphasize the importance 

of adapting language when teaching content, in order to facilitate students’ grasp of new concepts, 

skills and knowledge.  

 Moreover, Espinosa-Bueno, Labastida-Pina, Padilla-Martinez and Garritz (2011) found in 

a research study conducted in Mexico that most of the science teachers who participated used 

inquiry methods in order to improve their teaching methods, despite the lack of explicit curricular 

guidelines. They concluded that conducting research in the classroom is fundamental to the 

development of scientific competencies and critical thinking skills. The results obtained in Mexico 

match the interests of the present study. This research is aimed at responding to needs posed by 



current tendencies in science teaching, by using projects to promote interdisciplinary practices that 

involve the development of deep learning of science in a bilingual setting. 

Taber (2008) claims that a comprehensive analysis is required when designing curricula 

that incorporate how to teach and assess science. According to this researcher, the teaching of 

science must include different facets such as: the teaching of scientific concepts, the development 

of attitudes towards science, the development of practical inquiry skills, a context for developing 

critical thinking skills, and preparation of global citizens in environments which have been 

technologically enriched. Finally, this author notes that the new curricula recommended in 

England and Wales are aimed at teaching students what science and scientists’ roles are in our 

current society. The last point highlighted by Taber is crucial for the present study since through 

the pedagogical intervention, students not only became aware of their role in society, but also 

worked towards solutions to problems close to their contexts, both individually and cooperatively. 

To achieve these goals, Taber (2008) suggests that students should be taught how to:  

1. Collect and analyse data. 

2. Interpret data. Students should understand the importance of interpreting data to provide 

evidence that permits testing hypothesis and consequently the development of theory. 

3. Explain different phenomena, using models, theories, and scientific ideas. 

4. Recognise questions that science has not been able to answer yet, and why some of these 

questions should not be considered. 

Over the last few years, language competences for science education in schools have been 

gaining increasing recognition as a prerequisite for learners to fully benefit from curricular 

components that allow them to participate in science-related situations inside and outside school. 

According to Vollmer (2010), it should be emphasised that science education in school settings 



has developed its own forms of discourse for writing, speaking, and particularly for the interactions 

that take place in the classroom. These interactions, despite not being identical to those 

encountered in social situations outside school, prepare students for active participation as future 

citizens.   

One of the competences that scientists must develop in order to interact in real-world 

situations is scientific literacy. The term has been used since its genesis in the middle of the 

twentieth century and has been widening its scope to include aspects of science education such as 

national standards, curriculum, and assessment (Bybee, 1997). According to Carrasquillo et al. 

(2004), scientific literacy is defined as an active understanding of scientific methods and of the 

social and economic roles of science. This literacy is built on an ability to acquire, update, and use 

relevant information about science. That is the reason why scientific content is not only learnt but 

also conveyed. Scientists and learners of science must be literate in order to be able to 

communicate their ideas or discoveries effectively. In the present study, the term scientific literacy 

is defined as suggested by the Organization for Economic Co-operation and Development (OECD) 

as: 

an individual’s scientific knowledge and use of that knowledge to identify questions, to acquire new 

knowledge, to explain scientific phenomena, and to draw evidence-based conclusions about science-related 

issues, understanding of the characteristic features of science as a form of human knowledge and enquiry, 

awareness of how science and technology shape our material, intellectual, and cultural environments, and 

willingness to engage in science-related issues, and with the issues of science, as a reflective citizen”. (OECD, 

2009:14) 

Scientific literacy is needed in a variety of contexts, for instance, when learners are 

involved in activities or projects that require retrieving and interpreting information, examining 

information or arguments and making decisions or disseminating their viewpoints. Such contexts 



may include political agendas, exchanges between citizens of different regions or countries, family 

or neighbourhood contexts, reading both general and specialist science press, using sources of 

reference, and outings where learners visit different places. Vollmer (2010) also considers that it 

is possible to analyse the type of discourse used in ‘scientific communication’. For example, the 

author says that understanding scientific documentaries implies a type of discourse that aims at 

conveying scientific knowledge and problem definition in a way that is easily understood by 

massive audiences. It is clear at this point that cognitive skills and linguistic/semiotic skills are 

distinguishable in scientific literacy.  

According to Vallejo (2014), the Colombian science education model based on 

competencies is the result of adopting international policies that were somehow imposed in local 

contexts. The term scientific competence was introduced in the country in the 90s, however; it was 

not until the educational revolution government (2002-2010) that the term began to be widely 

spread and used. Vallejo (2014) claims that this wide use of scientific competencies was not 

justified by the need to tackle certain pedagogical problems; instead, it became a requirement set 

by external entities (modern international policies). 

The United Nations Educational, Scientific and Cultural Organisation (UNESCO) 

recognises that scientific discourse is reshaped at school; thus, the concept of scientific 

competencies may equally be modified by science teachers and their pedagogical practices in the 

classroom. The same can be said about the term scientific knowledge which may be perceived as 

the body of facts and truths accepted by the scientific community. This knowledge has 

accumulated throughout the course of time and can be tested both logically and experimentally. 

Scientific knowledge is viewed in the light of this study as socially constructed (see, Driver, Asoko, 

Leach, Scott, & Mortimer, 1994). According to Vollmer (2010) scientific knowledge can be 



understood from various disciplines, such as Biology, Chemistry and Physics, that share basic 

concepts and ideas but differ in the terminology used and some of their fundamental principles. 

The author identifies three levels of scientific knowledge: general categories and knowledge where 

concepts, elements and principles are considered; specific categories and knowledge where 

relationships and structures are the focus of learning; and specific categories and knowledge where 

there is an emphasis on developments and their dynamics. 

According to Bacarat and Graziano (2002), citizenship competencies appear as a relevant 

aspect in science education. Based on this assumption, it is possible to deduce that scientific 

competencies are not just important for those people who want to be scientists; instead, they are 

important for all citizens in order to guarantee a more efficient, egalitarian, innovative, and 

competent country. Vollmer (2010) states that languages should structure and support the training 

of social actors, in order to foster their full potential as individuals and as members of a wider 

society. The role of language in science education for citizenship should then empower learners to 

engage in decision-making processes and debates that relate to situations in both public and private 

contexts. Gibbs (2015) defines scientific citizenship within three dimensions: membership, rights 

& responsibilities, and modes of participation. The author emphasises that only when these 

dimensions are integrated, can the term scientific citizenship be fully considered. 

There are socio-scientific issues that relate to students’ everyday lives to both local and 

global environmental issues such as: climate change, biodiversity integrity, alternative sources of 

energy, among others. These issues, according to Vollmer (2010), require not only personal or 

political decisions, but also the consideration of a scientific dimension. This author argues that 

only when students are prepared to apply scientific knowledge and scientific thinking outside 

school, can they actively participate as citizens in topics related to socio-scientific areas. 



The current study aims at considering scientific literacy as a fundamental concept in which 

scientific knowledge, scientific citizenship, and scientific thinking play an overriding role when 

empowering students with a critical perspective towards science and the resolution of problems 

related to their contexts. To sum up, it is expected through the development of scientific 

competences and the use of English as a vehicle of communication that students will improve their 

communicative skills so that they will be able to understand their role in the knowledge society 

and subsequently become global citizens. 

The setting-up of projects and the implementation of technology for academic purposes are 

considered crucial for the current study, since they support the integration of content and language. 

Therefore, in the following sections, these constructs will be explored in order to set the rationale 

for the study.  

3.5 Project-based learning (PBL) 

Project-based learning (PBL) is an innovative approach to learning that may display a dual-

dimension to foster both the learning of content and the development of XXI century skills, such 

as problem solving, critical thinking and cooperative learning. According to Paul & Elder (2010), 

critical thinking is defined as a mode of thinking where intellectual standards are applied in order 

to improve its quality. Briefly, it is understood as a self-directed and self-corrective practice that 

requires problem-solving skills and operative communication in order to refine previous thinking. 

It is believed that when students embark on projects, they also start a journey to move from the 

development of lower-order thinking skills to higher-order thinking skills such as critical thinking 

or scientific thinking. It is mandatory that this process is supported through scaffolding by teachers 

acting as facilitators in the learning process. According to Leat (2017), it is difficult to distinguish 



enquiry from PBL due to the fact that good projects generally emerge from questions and curiosity. 

The author asserts that the fundamental role of enquiry is based on questions that arise from 

students’ curiosity and creativity without disregarding those formulated by teachers or other adults, 

that may also contribute to the development of projects. 

 PBL is also seen as an ideal approach to language learning. It is widely believed that PBL 

engages students in the learning by involving them in authentic situations that motivate them to 

solve problems related to their contexts and to stimulate creativity. Additionally, PBL provides 

learners with the settings required to foster life-long learning skills. Blumefeld, Soloway, Marx, 

Krajcik, Guzdial, and Palincsar (1991) assert that PBL offers powerful incentives for students to 

use the L2 in real contexts where inquiry and discovery go alongside the internalisation of new 

concepts and knowledge. According to de Mejía et al. (2012), projects in language learning support 

learners’ development of the target language, the content, and learning strategies simultaneously. 

Besides, the authors emphasise that most of the success of PBL practices depend on the content 

selected and the achievement of each sub-product in order to attain the final goal. 

 Bell (2010) states that most projects include literacy skills, as well as the development of 

mathematical competences in their most fundamental essence. She notes that the wide range of 

enquiries that serve as baselines to initiate projects, are science-based or embedded within social 

issues. The ultimate outcome of PBL is to support greater understanding of a selected topic, deeper 

learning, higher reading skills and stronger motivation to learn. Additionally, PBL provides 

learners with enriched environments where new knowledge is constructed from existing 

understandings. Hence, students use their funds of knowledge to operate in new learning settings 

where they can retain new information when learning by doing.  



 Assessing PBL outcomes requires the use of measuring instruments that go beyond the use 

of standardised tests. PBL aims at developing XXI century skills such as critical thinking skills 

that are hardly ever tested through traditional standard instruments. Summative and formative 

assessment should be considered when implementing projects. Doppelt (2003) notes that learners 

will not achieve their learning goals in school if this continues limiting what and how they learn. 

According to the author, educators must change their role to provide flexible environments where 

learners can be assessed based on their performance when conducting projects and their learning 

achievements throughout the whole project process. Educators involved in PBL prefer the use of 

checklists, rubrics, portfolios, peer-evaluation, and self-evaluation to gain insight into students’ 

performance and progress. It is well known that through reflection, learners assess not only their 

own performance critically but also the participation of their peers in different projects. By 

providing constructive feedback, learners become aware of their own strengths and weaknesses. 

This awareness contributes positively to their active participation in their own learning processes. 

 There is not one standardised framework to implement PBL at secondary school level. 

However, the 5E instructional model suggested by Bybee (1997), widely used in inquiry-based 

teaching of science, provides a framework that may support the pedagogical intervention. The 

model, which is based on research, defines five phases that emulate a learning cycle from a 

constructivist standpoint. These phases are: engagement, exploration, explanation, elaboration, 

and evaluation (see Figure 3.2). This framework can be used alongside the 4Cs framework 

suggested by Coyle (2007) to facilitate the integration of content and language while students 

conduct projects. 

 



 

Figure 3.2: The 5E Instructional Model for Learning Science. Bybee (1997) 

 Technology plays a key role when PBL is used in the classroom. Kramer, Walker, and Brill 

(2007) state that the nature of PBL requires collaboration and teamwork, and technology facilitates 

such interactions inside and outside school. The authors emphasise that research has shown 

benefits of using ICT for collaborative learning, instructional purposes, online students’ 

cooperation, students’ empowerment, and the sharing of knowledge through influential online 

learning communities. Based on the previous research findings, it seems that ICT has become a 

crucial element of successful PBL educational experiences. However, Bell (2010) notes that 

technology must be considered as a means not as an end, to enable students to make the most of 

it. Technology also entitles students to search for information online discriminating reliable and 

unreliable sources of information. De Mejía et al. (2012) found that the majority of educational 

institutions analysed in their study, that adopted PBL, were well equipped with Information and 

Communication Technology (ICT). According to the authors, these tools are considered of great 

help to reach conceptual goals, to practice and use the target language, and to develop life-long 

learning skills. 



3.6 Information and communication technology (ICT) in education 

 Research carried out in the field has documented how teachers around the world have been 

trying to incorporate ICT in their classrooms and curricula, regardless of the discipline they are 

currently working in. Hennessy, Ruthven, and Brindley (2005) as well as Gouseti (2014) claim in 

their studies that these attempts to integrate technology with other areas of knowledge have 

managed to stimulate neither the development of higher-order thinking skills nor the application 

of collaborative work. Some studies carried out in schools in the United States and Europe confirm 

this claim, since results have shown  that a number of teachers analysed have been using 

technology to continue doing what they are used to doing when implementing traditional methods 

(Cuban, 2009; Goodson & Mangan, 1995; Tearle, 2003). Thus, it can be assumed that the simple 

inclusion of a technological tool in classroom practices does not necessarily foster the development 

of basic skills that are required in today’s information society such as: critical thinking skills, 

collaborative work, autonomy, and lifelong learning. 

 A core component that technology can offer to improve teaching practices is a solid 

pedagogical foundation and careful planning. Research has shown that teachers’ experience with 

technology and their level of education have a positive influence on how students perceive the 

inclusion of such technologies in the classroom (Ritzhaupt, Dawson, & Cavanaugh, 2012). 

Additionally, Gouseti (2014) found that students generally consider the experiences that include 

the use of ICT encouraging when they see the advantages that these new tools have over traditional 

teaching methods that do not stimulate collaborative work and the development of higher-order 

thinking skills. Cummins (2000) also highlights the idea that teachers need to evaluate the potential 

of information technology to improve human wellbeing and subsequently support language-

learning settings. 



 According to Haley & Austin (2004), educational research has shown that self-learning 

and the use of ICT have been effective in facilitating the teaching of an additional language, as 

well as new content. Some authors, such as Gouseti (2014), elaborate on that assertion and 

incorporate new elements, such as digital technologies. These new technologies are perceived as 

not only the artefacts, tools, and applications that can be used to produce, manipulate, store, and 

communicate information. They also include all activities and practices in which people get 

involved to share information and to mould the social organisations that emerge around them. In 

the current study, the definition of technology corresponds to the one given by Brunner (2003): 

technology is seen as systems that support education and determine the way it is carried out. In 

that sense, ICT is understood as hardware (computers, laptops, video beams, storing and recording 

equipment, and others), software (applications, multimedia, editing programmes, among others) 

and information systems (Intranet and Internet) that students have access to during the pedagogical 

intervention.   

 The interaction that emerges from the incorporation of ICT must take place in learning 

environments. These environments are defined as the group of elements and actors (teachers and 

students) that participate in teaching-learning processes (Jonassen & Murphy, 1999). The 

interaction that takes place in these environments can be either face-to-face or virtual and in terms 

of time can be either synchronous or asynchronous. Participants are encouraged to develop higher-

order thinking skills, since they need to observe, assimilate, analyse, classify and evaluate 

information in order to generate new knowledge. Additionally, learning environments must have 

clearly defined purposes and objectives since they will eventually serve to evaluate the results 

obtained. 



 Following Bruner’s definition of technology, this study acknowledges the four ways he 

suggests to integrate ICT into teaching-learning processes: 

1. Using new technologies to enrich the traditional models: ICT is used to plan, design and present 

didactic material. 

2. Creating an interactive classroom: ICT is used to foster students’ interaction and to help them 

use sources of information to construct their own knowledge.  

3. Developing new basic competencies: The main goal is to develop technological literacy. 

4. Creating virtual learning environments: The main goal is to prepare students to become global 

citizens in the information society.  

These categories serve as a framework to evaluate how pertinent and valuable a process of 

integration may be. For this study, the idea of integrating ICT in science lessons is intended to be 

gradually situated in these four options, from the simple use of ICT to enrich traditional models, 

up to the use of virtual learning environments, such as Edmodo, to foster students’ development 

of autonomy and critical thinking skills.  

Hennessy et al. (2005) highlight in their study that there are various curricular practices 

related to the integration of ICT in subject teaching that motivate students and foster the 

development of higher order thinking skills. They support such an assertion by citing several 

studies conducted at schools in the United States where the teachers who participated were found 

to use technology to simply replicate old practices, despite reporting having changed their 

pedagogical methods. One of the reasons, according to the authors, that had given rise to such 

discrepancies is that historically teachers had little participation in the design and implementation 

of curricula that include ICT in their schools. Besides, it is not clear what its role is in basic subjects 

such as Maths, Science, and English. Studies conducted in England and other countries where 



curricula are centralised and defined from a top-down perspective, indicate that teachers’ lack of 

autonomy ends up converted into imposed policies and mechanical models that do not respond to 

teachers’ expectations and do not meet challenges related to their working contexts. 

The following studies have been conducted to analyse how ICT should be incorporated 

into the curricula. Marcelo and Puente (2015) concluded that teachers feel more motivated to 

implement ICT in their practices, since this implementation increases the variety of activities that 

students can get involved in. However, difficulties emerge when teachers need to plan and design 

these activities, since they do not have the skills required to plan curricula that could integrate ICT 

in mainstream subjects. Besides, teachers need to learn how to deal with technological tools in 

order to use them correctly, in order to favour students’ cognitive development and eventually help 

them become more autonomous. Olivencia (2012) maintains that the use of ICT should be 

connected with an intercultural focus, where surroundings, costumes, and other cultural factors 

facilitate such implementation. He also notes that for teachers, heterogeneous classes create extra 

burdens in such matters; thus, he suggests five aspects that determine success when integrating 

ICT into the curricula: teachers’ motivation, students’ common interests, methods used for 

exchanging information, students’ level of development, and consolidated methods that foster 

autonomous behaviours.  

Other studies claim that the key requirement to incorporate ICT in the classroom is teacher 

training (Caicedo-Tamayo & Rojas-Ospina, 2014). These authors reported in their study that 

nearly 94% of teachers had received training at some point in their careers and that training had 

positively affected the way they perceived the use of new technologies. Nevertheless, teachers 

reported that the use of ICT was strictly limited to publishing content (96%), to explaining content 

(90%), or to constructing learning objects (89%). Based on these numbers, it can be inferred that 



teachers have given special emphasis to the use of ICT for extending classroom boundaries in 

order to cover more content, but little emphasis has been given to students’ interaction. 

Keengwe, Onchwari, and Wachira (2008), in their study on computer technology 

integration and student learning, argue that in spite of the ease of incorporating technology in 

school curricula, most teachers do not do so because it is tedious, it requires time to learn how to 

use new tools, and it implies being involved in activities that guarantee the effectiveness of tasks 

in the classroom. Additionally, they also reveal other constraints such as: lack of equipment, lack 

of training, anxiety, and lack of motivation or interest. It is evident in the Colombian context that 

teachers must be motivated to include technology in their teaching practices. It requires a reflection 

on how to teach, what to teach and most importantly what the educators’ role is when teaching. 

In the Curricular standards document drawn up in 2016 by the MEN for language teaching 

in Colombia, there is a chapter in which they suggest that new information and communication 

technology (NICT) should support language acquisition processes by developing modern curricula 

and technological competences. Besides, the standards emphasise the use of computers as tools 

for playing, sources of information, creative tools, learning machines, and communicative media. 

The NICT can then be used to design virtual and hybrid learning environments, to create software 

that responds to students’ learning styles and to foster interaction and integration of disciplines. 

Finally, the standards suggest that videos are valuable learning tools because they may offer access 

to information and flexibility. In Law 115 of 1994, schools were given curricular standards for all 

subject areas, intended to empower them to define their own guidelines, which should respond to 

their needs and contexts. The main aim of this ruling was that students should reach their highest 

potential by being provided with integral education that contributes to their development as both 

individuals and global citizens.  



To sum up, this chapter has presented the theoretical constructs which form the basis of  

the current study. Concepts such as: bilingualism, CLIL, science teaching, PBL, and ICT in 

education, were described in order to provide the theoretical foundations for the study. 

Additionally, the terms scientific knowledge, scientific literacy, scientific thinking, and scientific 

citizenship were defined to clarify the theoretical grounds for the analysis of the research questions 

formulated. These foundations are essential for understanding the decisions made in the following 

chapters. 

Chapter 4: Methodology 

4.1 Introduction 

 The aims of this chapter are to present and justify the programme of work that structures 

and supports the following sections of this thesis. In order to outline the context of the research, 

the chapter covers my initial considerations for the study, the methodology selected to answer the 

research questions, the contexts and participants, data collection instruments and their analysis, 

ethical considerations, and limitations of the study. 

4.2 Initial considerations 

 From the outset, I certainly knew that my research interest was situated in my practice. As 

a teacher-researcher who had conducted research in areas with different research traditions such 

as Biology and language teaching, I was aware that my context in a state school in Bogota 

Colombia, would provide lots of opportunities for improvement not only of current theories of 

content and language integration, but also, my practice as a CLIL science teacher and more 

importantly of my students as learners eager for knowledge and ready to transform their realities. 



The lack of studies conducted by content teachers in CLIL contexts, let alone in state schools in 

Colombia, encouraged me to pursue action research.  

 The study was initially intended  to have two cycles but due to the findings and reflections 

upon the pedagogical implementation and participants’ involvement we decided to have a third 

cycle. The findings also encouraged me to incorporate new notions within my theoretical 

framework, particularly after the first cycle which shaped our understanding of how to integrate 

content and language in a state school. In laying out the philosophical approach that guides this 

thesis, I will position myself as pragmatic. Ivankova (2015) reminds us that pragmatic 

epistemological principles provide a useful philosophical rationale for action research studies that 

use both quantitative and qualitative data. Greenwood and Levin (2007), based on their own 

experience in this field, claim that action researchers must be able to apply all major forms of 

social inquiry and to do so they should perceive this approach as pragmatic. Christ (2010) suggests 

that the idea that Dewey had of pragmatism, where knowledge is created through action, has also 

had an impact on what we understand as action research. Regarding position and voice, I view 

myself as a constructivist who  leaves room for all stakeholder’s voices, namely students, teachers, 

administrators, and as you may expect my own voice, probably the one dominating the analysis of 

the issues studied. I will take as a point of departure an understanding of the phenomenon under 

study as socially constructed, negotiated, interpreted and understood by human beings instead of 

being considered as an independent objective entity. The thesis is certainly rooted in an 

acknowledgment that human interactions are interactive, fluid, and subjective. 



4.3 Action research 

 Action research is a method of inquiry that has cloudy origins (Master, 1995); however, 

most scholars agree that this type of inquiry differs from other types of research because it is 

carried out  by or with members of the community where the study takes place (see for example 

Herr and Anderson, 2005; Ivankova, 2015). Definitions of action research vary from scholars who 

focus on its essential features such as  the practitioner’s active role, reflection, social change, 

collaboration, and real-world settings (see, Carr and Kemmis, 1986) and those who focus on its 

problem-solving potentials (see, McKernan, 1988). Burns (2010) considers action research as 

inquiry that “involves taking a self-reflective, critical, and systematic approach to exploring your 

own teacher context” (p.2). For the present study, the definition of action research is more aligned 

with that provided by Hinchey (2008) who gathered diverse perspectives and proposed a more 

inclusive description: 

Action research is a process of systematic inquiry, usually cyclical, conducted by those inside a community 

rather than outside experts; its goal is to identify action that will generate improvement the researchers believe 

important. (p.7) 

 Kurt Lewin in the 1940s influenced the way we understand action research nowadays. 

Lewin proposed a theory for action research that involves clear stages of planning, acting, and 

evaluating the results of an action that involves participants from the context studied. Burns (2010) 

notes that participants may include parents, managers, students, teachers and all those members of 

the community who decide to study deeply and systematically a problematic situation or issue 

within their context. Fals-Borda and Mora-Osejo (2003) remind us of the importance for 

Colombian scholars to use action research to rescue local values and exploit our potentials as 

practitioners and researchers. This type of research emerges from the classroom itself. It is a 



reflective process of progressive problem-solving actions conducted by individuals working to 

improve the way they address issues, practices, and knowledge of the environment within their 

contexts. As Kemmis and McTaggart (2007) observe, action research helps us rebuild social 

practices. Elliot (1994) also highlights the fact that teachers should be researchers of their own 

practice in order to gain control over what is understood as knowledge in their practice. Doing 

research is generally perceived as an added value in teacher training programmes. As Halbach 

(2016) states “an added expected learning outcome of engaging in inquiry is to foster the 

development of teacher reflection, and thus the creation of a reflective mindset in teachers” (p.58). 

 The first cycle of this action research study followed the four stages suggested by Sagor 

(2005). The four-step cycle helps teacher-researchers discover critical knowledge and insights 

required to improve their teaching practice and help students achieve their learning goals. In the 

first stage, clarifying vision and targets, we determined the study focus, targets, and assessment 

criteria. The main objectives were to identify student perceptions of the integration of science, 

English, and technology as well as to understand the role of the cultural dimension of CLIL in 

science lessons. In the second stage, articulating a theory of action, we planned the most 

appropriate way to achieve the goals taking into account contextual affordances and constraints 

previously set. The theory of action defined fuses elements of CLIL and PBL to facilitate the 

integration of science and English. The third stage, implementing action and collecting data, 

involved the classroom intervention itself and data gathering. Students co-designed and conducted 

group science-projects and their evolving perceptions were investigated and analysed. Group 

projects were co-constructed by the students and myself around topics linked to students’ interests 

and school curriculum (e.g. global warming, biodiversity, sustainability). In particular, the cultural 

dimension of CLIL was analysed in order to understand the effects of how raising student cultural 



awareness might broaden the cultural filter to be ‘activated’ in science lessons. Finally, in the 

fourth stage, reflecting and planning informed action, there was a reflection on the data obtained, 

and based on this reflection cycles two and three were planned. 

4.4 Action research and mixed methods 

 After the first cycle, it was evident that stakeholders such as school administrators were 

interested in seeing more quantitative data in the study. For that reason, we decided to combine 

action research with a mixed methods design to collect and analyse both qualitative and 

quantitative data in a concurrent and a sequential way. The idea of combining mixed methods and 

action research relies fundamentally on the integration of qualitative and quantitative data in order 

to build cohesive and rigorous conclusions, which may potentially facilitate the decision-making 

process within the same study (Creswell 2012; Koshy, Koshy, & Waterman, 2011; McNiff & 

Whitehead, 2011; James, Milenkiewicz, & Bucknam, 2008; Creswell & Tashakkori, 2007). 

Additionally, the sequential nature of the project, according to Sagor (2005) and Mills (2011), 

allows the teacher-researcher to reflect upon common practices and subsequently make informed 

decisions about the pedagogical intervention. 

 Several authors have recognised the need for and the advantages of applying mixed 

methods in action research studies. In the last decade, health, social, and behavioural sciences 

studies (Alise & Teddie, 2010; Creswell, 2010; Ivankova & Kawamura, 2010) have produced 

evidence to conclude that mixed methods can be used alongside action research, due to their ability 

to produce conclusions about the research issues that in these times of evidence-based and data-

driven calls for improvement, could generate well-informed and effective plans for actions and 



pedagogical interventions (James et al., 2008; Lyons & Defranco, 2010; McNiff & Whitehead, 

2011; Mills, 2011). 

 Cycles two and three followed the research design of mixed methods for action research 

suggested by Ivankova (2015). The author of the framework claims that a teacher-researcher can 

incorporate procedural or conceptual aspects of mixed methods in each phase within an action 

research cycle. She identifies six phases of an action research cycle: diagnosing, reconnaissance, 

planning, acting, evaluation, and monitoring. Mixed methods were used in the evaluation phase 

of cycles two and three. Mixed methods inferences that have been generated in the evaluation of 

the pedagogical intervention helped us make informed decisions that contributed to answering the 

research questions. The way action research with its cyclical nature was complemented with a 

mixed methods design is displayed in Figure 4.1. 



 

___ = Shows the sequence of the phases of the action research project.  

___ = Shows other possible iterations of the research activities within an action research cycle.  

Figure 4.1: Mixed Methods Design for Action Research, taken from Ivankova (2015) 



 Creswell (2012) has also found commonalities between mixed methods and action 

research, particularly because both approaches allow researchers to collect qualitative and 

quantitative data within the same study. Several authors agree that action research and mixed 

methods may potentially facilitate the integration of qualitative and quantitative data in order to 

build cohesive and rigorous conclusions generated from different strands within the same study 

(Creswell, 2012; Koshy et al., 2011; McNiff & Whitehead, 2011; James et al., 2008; Creswell & 

Tashakkori, 2007).  

 Other authors have explored similarities and differences between mixed methods and 

action research. Wisniewska (2011) compared empirical studies in the realm of English language 

teaching and concluded that although they may differ in terms of data analysis, presentation of 

results, and how qualitative and quantitative data are combined within the same study, the two 

approaches share stated goals for data collection and integrating methods. Features, such as: 

overarching goals, philosophical foundations, social justice perspective, and procedural and 

methodological characteristics make the integration of these two research approaches justifiable 

and realistic (Ivankova, 2015). Table 4.1 shows the aforementioned features in more detail: 

Common Features of Mixed Methods and Action Research 

 Mixed methods and action research follow the principles of systematic enquiry in designing 

and implementing research endeavours. 

 Mixed methods and action research are aimed at providing comprehensive information: mixed 

methods seek to provide comprehensive answers to research questions, whereas action research 

seeks to provide comprehensive solutions to practical problems.   



 Mixed methods and action research have an underlying pragmatic philosophical foundation of 

rejecting the quantitative and qualitative incompatibility thesis. 

 Mixed methods and action research are dialectical in nature, moving from exploratory to 

explanatory, and then to confirmatory, through identifiable study phases. 

 Mixed methods and action research use reflective practice, because both require reflection 

about the next step that is grounded in the results from the previous step. 

 Mixed methods and action research apply a transformative/advocacy lens aimed at seeking 

social justice. 

 Mixed methods and action research use quantitative and qualitative information sources; they 

both collect and analyse quantitative and qualitative data. 

 Mixed methods and action research are cyclical in nature, and both follow clearly defined study 

phases. 

 Mixed methods and action research apply a collaborative approach to research because they 

seek knowledge about “what works” in practice 

 Mixed methods and action research combine insider-outsider perspectives: in mixed methods 

due to changing researchers’ role and in action research due to its participatory nature. 

Table 4.1: Common Features of Mixed Methods and Action Research, taken from Ivankova 

(2015) 

 Ivankova (2015) also highlights the fact that the features presented in the table above are 

not intended to provide striking absolute similarities between the two research approaches. On the 

contrary, the table shows complementary features aimed at establishing a common ground for the 

integration of both types of research. As far as this study is concerned, the implementation of 

mixed methods and action research is an innovative way to complement each type of research 



approach by taking the best of each method. As stated in the previous chart, action research seeks 

to provide solutions to practical problems that emerge from the participants’ context and turn into 

research interests. Its cyclical nature allows the teacher-researcher to reflect upon what works in 

practice, giving rise to transformative innovations that emerge from bottom-up initiatives that seek 

social justice. Similarly, mixed methods seek to provide answers to research questions that result 

from reflexion and analysis of phenomena observed in a given context. They offer a sequential 

path to move from exploratory to explanatory and then confirmatory phases, providing a 

systematic framework in which to use qualitative and quantitative information sources to draw 

data-based conclusions. Such complementarity may contribute positively to the mitigation of 

weaknesses that may be perceived when each type of research approach is used independently. For 

teacher-researchers, Mixed Methods Action Research (MMAR) studies, may offer an interesting 

opportunity to combine quantitative and qualitative data in order to have a better understanding of 

the research problem and potentially conduct robust data-driven analyses to subsequently draw 

reasonable conclusions. 

4.5 Research site 

 This section of the chapter describes where the study was situated, how the school year 

was structured, as well as participants’ roles and involvement in the research, and instruments for 

collecting data in each cycle. I started the study aware that the school where I worked offered the 

most appropriate context to conduct the study due to the access to data, prolonged engagement 

with the institution, and willingness from school administrators to cooperate with the study. 

 The study was conducted at a well-known state school in Bogota, Colombia, named after 

a former president (Santiago Perez). It was granted official status under Article 6 of Law 1962 of 



20th of November 1969. Its origins can be traced back to a huge project led by the National Ministry 

of Education (MEN), the World Bank, and The United Nations Educational, Scientific, and 

Cultural Organisation (UNESCO) in order to provide deprived areas in the main cities of Colombia 

with high-quality education (Psacharopoulos & Loxley 1985). This project was known as National 

Diversified Secondary Schools (INEM in Spanish). Its main goal was to prolong basic education 

and to integrate various areas of knowledge into curriculum to better prepare students not only to 

gain access to tertiary education but also to operate effectively in their communities. 

 During the presidency of Carlos Lleras Restrepo, Gabriel Betancourt Mejia and his team 

planned and executed the INEM project. Nineteen INEM schools were created in eighteen cities 

(entitling Bogota to be the only city with two schools). Students were required to study for six 

years which consisted of three Cycles: vocational exploration (2 years), vocational orientation (2 

years), and occupational education (2 years). In the last Cycle students had to select one of the 

following areas: humanities, science and mathematics, industrial chemistry, electricity, accounting 

and secretarial studies, among others. Nowadays, INEM has changed these regulations, adopting 

those established for regional schools which, according to members of the school community, has 

negatively affected their particular education dynamics. According to De Luca (1994), it is a 

detriment to progress when a school such as INEM that has been effective at raising achievements 

among pupils who come from lower socio-economic strata, was abandoned on the grounds of cost 

effectiveness. Despite this change, its vocational intention continues, and students are currently 

offered varied specialised courses to select in the last Cycle (Cycle five or Grades 10th and 11th). 

These options are: finance, arts, science, pharmacy, occupational health, systems engineering, 

electronics, and social science. Science consists of four main subjects: Biology, Chemistry, 



Physics, and Ecology. It is necessary to mention that students who have selected science have 

obtained some of the best scores in internal and external examinations in recent years.  

 The school year begins in mid-January and finishes in late November. There are one-week 

breaks in March and October, a three-week holiday in late June/early July and a five-week holiday 

in December and January. The school year consists of 4 terms for students in Cycles one to four 

and two semesters divided into two terms (term 1 January-June) and (term 2 July- November) for 

students in the last Cycle (Cycle five). I have worked in the school since 2005 in the science 

department teaching students at the beginning in Cycles three and four, but over the last years, I 

have had a working load predominantly in Cycle five (grades 10th and 11th). 

4. 6 Participants  

 The participants in this project were students from science groups (tenth graders and 

eleventh graders) whose ages ranged from 14 to 19. My choice of participants is justified by several 

aspects such as: data available (I teach Biology and Ecology to these groups as part of my academic 

load), content-focus and vocational interests (students choose the emphasis and their potential 

university majors; the results they obtain by the end of this cycle will define their academic life 

choices) and governmental institutions interests (the National Ministry of Education usually draws 

conclusions about the effectiveness of certain policies/programmes based on the results these 

students show in national tests). Furthermore, the social background of the participants was varied, 

including students who are categorised as SISBEN (an instrument used to identify the poorest or 

most vulnerable individuals, families and households in Colombia) as well as students who belong 

to socio-economic stratum three and four (considered to belong to the middle class). Most of them 



selected science when they were finishing ninth grade. However, some were placed in these groups 

because of availability.  

 Their English level fluctuated from A1 to A2 although some participants displayed a B 

level, according to CEFR, in the diagnostic exam (Appendix 1). Their English level reflected the 

few hours of instruction in English (3-hour weekly English lessons every other semester). They 

had never received content lessons through English; therefore, the CLIL approach was utterly new 

for them. Some students had reported negative attitudes towards English and the way it is taught 

at school, whereas others had shown interest in learning English and other languages in and outside 

school boundaries. 

 Cognitively speaking, they displayed enormous potential and willingness to learn. 

Nevertheless, some of them had to face situations external to school dynamics that may have 

affected their academic performance, such as coming from dysfunctional families (divorced 

parents, single parents, being orphans), or having to help parents by taking care of relatives 

(younger siblings, grandparents, among others). Although the school has a cafeteria where students 

can have both breakfast and lunch, some of them had bad eating habits and suffered from 

malnutrition. A number of students had also reported suffering from issues that may arise at state 

schools such as bullying and being exposed to drugs and fights. Despite all these limitations 

common in most state schools in Colombia, these learners displayed instrumental and integrative 

motivation to learn and to improve their current conditions by gaining access to tertiary education 

and eventually help their families by supporting them economically.  

 The students’ technological skills were varied as well. Most students had some contact 

with gadgets such as smart phones, electronic tablets, and laptops; nevertheless, the majority had 

not used these tools for academic purposes. They may be considered by some authors, such as 



Prensky (2001), as digital natives, since they have been raised in a digital media-saturated world. 

Notwithstanding, some struggled when they had to send an email or had to create an account on 

an educational website. It seems that this limitation was due to the fact that not all of them had 

access to the Internet at home. 

 The teachers that participated in Cycles two and three were science and English teachers 

as well as school administrators. In Cycle two, there was an English teacher, a science teacher who 

worked for a university that accompanied the process of bridging the school and university 

programmes, and an academic coordinator who supported the academic process at school. In Cycle 

three, more members of the community got involved in the study a science teacher from our 

department, the coordinator in charge of bridging school and university curricula, and the school 

head. 

4.7 Limitations 

 The natural requirements of PhD research impose constraints in different phases of the 

research cycle especially on the field of work. Time constraints, limited funding, participants’ 

availability, among others, are limitations that this study experienced at certain points in time. 

However, the most salient limitations were related to teachers’ participation, community 

involvement, and the decisions made particularly in the first cycle. These two aspects were 

minimised in the last cycles of the study when the community realised the importance of the work 

conducted and decided to participate in a more active way. I must admit that due to the fact that 

this study was the basis of my doctorate studies, I certainly had a clear motivation to invest time 

and efforts to make it happen. Nevertheless, teachers who participated in the research had no other 

interest that helped students, the school, and myself to contribute to solve the problem identified. 



The decisions made in terms of the study design and data collection instruments relied heavily on 

my experience as teacher and researcher. I am aware that these decisions, especially in the first 

cycle might have been enriched if other teachers had participated in the design. This issue was 

mitigated in the last cycles when teachers’ involved in the data collection and analysis contributed 

hugely to the understanding of the phenomena under study.  

4.8 Ethical considerations 

 Social science research requires that participants be treated responsibly in a morally 

sensitive manner. The ethical stance adopted within this study draws on principles set out in the 

Economic and Social Research Council (ESRC) Framework for Research Ethics, the requirements 

of the Faculty of Education in Los Andes University, and my experience as a researcher. At first, 

when I decided to conduct the research at INEM Santiago Pérez, I had a meeting with the school 

head to explain the purpose of the study. In this meeting written permission was obtained to 

proceed with the study. Initially I had intended to maintain the school’s anonymity, as is suggested 

by the guidelines previously mentioned. However, through the pedagogical intervention, the 

school administrators decided that the project might have a huge impact nationally and 

internationally and they wanted the name of the school to be publically displayed throughout the 

research.  

 Participants signed a letter of consent where they authorised their participation in the study 

(Appendices 18 & 19). The letters signed by students under 18 were accompanied by their parents´ 

or legal guardians´ authorisation. The letters of consent clearly state the purposes of the study, the 

data collected, participants’ anonymity (codes were used for teachers and students), and their right 

to withdraw from the study at any time without any limitation or consequence. The consent forms 



were translated into Spanish to guarantee that participants fully understood the information related 

to the study and how to contact me in case they had further queries or contributions to the study.  

4.9 Data collection instruments 

 Decisions on what data collection instruments were selected for this study revolved around 

feasibility to collect the data, usefulness considering the problem investigated, availability, 

financial resources, and time. Table 4.2 summarises the data collection instruments that were used 

during the different cycles of this action research study.   

Cycle 
Instruments Sources 

Cycle I 
Survey  An initial survey was conducted to 

establish students’ perceptions of the 

problem investigated. 

Teacher´s journal 

 

 My observations were registered over the 

pedagogical intervention. 

Artefacts 

 

 Students’ projects had products that were 

analysed as well as the rubrics used to 

assess them. 

Questionnaire 

 

 After the pedagogical intervention, 

students perceptions were collected. 



Interviews 

 

 Informal interviews were conducted with 

students at the end of the pedagogical 

intervention to contrast and enrich the 

information obtained in the other 

instruments. 

Cycle II 
Survey Initial and final surveys were conducted to 

establish students’ perceptions of the problem 

investigated.  

Teacher’s journal My observations were registered during the 

pedagogical intervention. 

Tests An identical science test, co-validated by a science 

and an English teacher, that was administered to 

students before and after the pedagogical 

intervention. 

Artefacts Students’ projects had products that were analysed 

as well as the rubrics used to assess them. 

Focus group A science teacher, who at the moment had an 

interim post as coordinator, conducted the focus 

group. The focus group consisted of 10 students 

(eleventh graders) and 5 students (tenth graders) 



selected by their groupmates because of their 

leadership and participation in the projects. 

Interviews I interviewed the science teacher who helped us 

design the test and observed some of the lessons, 

an English teacher who helped students with their 

projects and the academic coordinator who had 

accompanied the academic process over this cycle 

and was aware of students’ projects. 

Cycle III 
Interviews 

 

I interviewed a science teacher who worked with 

the students teaching physics and projects, the 

school head, and the level coordinator who had 

accompanied the groups over this cycle and was 

aware of students’ projects. 

Teacher’s journal 

 

My observations were registered over the 

pedagogical intervention. 

Artefacts 

 

Students’ projects had products that were analysed 

as well as the rubrics used to assess them. 

Table 4.2: Data collection instruments 



 The instruments previously mentioned had been piloted with other groups in order to 

ensure that we were able to collect the data required to answer the research questions and to ensure 

triangulation to provide valid and reliable results. 

4.9.1 Interviews and focus groups 

 An interview, often referred to as a key informant interview is the most frequent source of 

data in action research (Ivankova, 2015). Interviews may have an individual or group discussion 

format, which is an efficient method to explore the experiences of different participants in order 

to understand the usefulness of the action/intervention. In the current study, semi-structured 

interviews and focus groups (Appendix 2) were a powerful tool for getting an insight into what 

participants thought, felt or perceived about the subject under study. The purpose of conducting 

focus groups and interviews was to listen and gather qualitative information that was subsequently 

transcribed verbatim and analysed in order to find themes and codes (Breen, 2006). I interviewed 

teachers and school administrators face to face, while focus groups involved students and were 

carried out by a different researcher who facilitated the discussions by selecting broad questions 

that were expected to trigger honest and open responses from students (Creswell, 2013; Koshy, et 

al., 2011; Teddlie & Tashakkori, 2009). All interviews were videotaped and focus groups were 

audiotaped. Additionally, interviews may motivate community members to actively participate in 

the data collection process, as was the case with our teacher-researcher who led the discussions in 

the focus groups.  

4.9.2 Surveys 

 According to Nunan (1991), surveys are elicitation techniques used to find out what is 

happening or how people think about a specific topic at a particular time. Design and application 



of surveys usually cover the following stages: defining objectives, identifying target population, 

reviewing literature, determining sample, identifying survey instruments, identifying survey 

procedures, identifying analytical procedures, determining reporting procedures.  

 Surveys are usually administered to collect attitudes and opinions from a group of people. 

They generally consist of fixed response options but sometimes they include open-ended questions 

to clarify participants’ selections or to explore further details. They can be easily generalised to 

the population they were designed to represent and many questions can be asked about a given 

topic, providing considerable flexibility to the analysis. They can be administered personally or 

through different modes, but usually require systematic follow-up procedures (Creswell, 2012; 

Hinchey, 2008; Koshy, et al., 2011; Teddlie & Tashakkori, 2009). 

 In the first cycle, one survey (Appendix 3) was carried out to understand students’ initial 

conditions. In the second cycle, two surveys (Appendices 5 and 6) were conducted. These 

consisted of a pre-survey (before the pedagogical intervention) in order to establish the starting 

point where students were, and a post-survey (after the pedagogical intervention) to identify the 

potential effects that the study had on the topics analysed. The pre-survey was carried out in 

Spanish (in order to ensure that students understood all the questions) and the post-survey was 

conducted in English (to empower students through the use of the target language; thus, they were 

able to evidence whether their language competences had improved or not). In the third cycle, a 

survey (Appendix 7) was constructed based on the findings and reflections from all cycles. The 

surveys were based on Burns’ (1999) criteria, such as the need for researchers to ensure that the 

questions in the survey were formulated to generate the types of information being sought and to 

guarantee that the students’ language level was good enough to answer them. When students 



displayed difficulty understanding the questions or options, the teacher-researcher provided the 

necessary support.  

4.9.3 Artefacts 

 According to Sagor (2005), when people work, they create products, and these products 

constitute data. Burns (1999; 2010) calls some of these products documents. Ivankova (2015) 

defines documents as public or private sources of objective information about an issue. Documents 

may include reports, policy statements, procedural manuals, students’ files, and other relevant 

community material (Creswell, 2013; Koshy et al., 2011). Artefacts and documents may include 

audiovisual material that, according to Ivankova (2015), may serve as means to empower 

marginalised groups to communicate their thoughts and propose or look for a solution to their 

needs. The documents and artefacts analysed in this study were: lesson plans, notebooks, 

portfolios, and students’ projects products. The latter were presented in the form of e-books, 

videos, and a campaign to protect Bogota wetlands. It was considered desirable that these items 

should provide the most relevant information regarding the research questions and ultimate goals. 

4.9.4 Tests 

 Tests are instruments that yield numeric indicators for stakeholders and teacher-

researchers. They help the study participants establish some benchmark data to assess or evaluate 

the action/intervention. They are usually applied to corroborate data or knowledge on a given topic 

or to evaluate a participant’s performance or competency. Tests can be devised by teacher-

researchers to monitor students’ achievement and subsequently adjust instruction. They are widely 

used in educational action research and provide a source of information to administrators and 

policymakers (Creswell, 2012; Mills, 2011; Teddlie & Tashakkori, 2009). It is advisable to 



administer tests before and after the pedagogical intervention in order to observe the learners’ 

progress. In the current study, students answered a pre-test and a post-test (Appendix 8) before and 

after each project was conducted.  

4.9.5 Teacher’s journal 

 According to Sagor (2005), the more observations are jotted down in the journal, the more 

information the researcher will have available when he or she arrives at the final stage of the 

process. This tool appears to be very practical for teachers since it requires little time, and the 

researchers do not even need to write in their journals on a regular basis. When the teacher becomes 

a researcher, it is essential to document what is actually happening during the project 

implementation in order to provide the rationale for any adjustment in the theory of action. Burns 

(1999; 2010) notes that being an observer and a teacher or participant in the classroom may create 

some constraints when taking notes; however, she also places emphasis on the need to record 

events, behaviours, and reflections as soon as possible after they occur. By doing so, they remain 

fresh and can be later reconstructed more accurately. This instrument (Appendix 9) was used 

during the whole study in order to register students’ reactions, behaviours, and attitudes about the 

pedagogical intervention as well as teacher’s reflections and analysis of the events.  

4.10 Data collection considerations 

 It is important to state that validity, reliability and transferability are important data 

collection considerations in action research studies (Mills, 2011). In mixed methods, both 

quantitative and qualitative perspectives must be analysed in order to shed light from different 



standpoints in order to gain a better understanding of the phenomena under study. Our study took 

into account the following data collection considerations:  

DATA 

COLLECTION 

CONSIDERATIONS 

DEFINITION TECHNIQUES USED 

CREDIBILITY 
Researcher’s ability to embrace 

and deal with a study’s 

complexity and ambiguity. 

Prolonged Engagement 

Triangulation 

Peer debriefing 

Member-checking 

TRANSFERABILITY 
Showing that the findings have 

applicability in other contexts. 

Thick description 

DEPENDABILITY 
Showing that the findings are 

consistent and could be repeated. 

Inquiry audit 

CONFIRMABILITY 
A degree of neutrality or the 

extent to which the findings of a 

study are shaped by the 

respondents and not researcher 

bias, motivation, or interest. 

Triangulation 

Reflexivity  

Table 4.3: Data collection considerations 

 Triangulation - For the current study, triangulation is key, not only to validate the research 

outcomes but also to deepen and widen the researcher’s understanding of the phenomena under 

http://www.qualres.org/HomeProl-3690.html
http://www.qualres.org/HomeTria-3692.html
http://www.qualres.org/HomePeer-3693.html
http://www.qualres.org/HomeMemb-3696.html
http://www.qualres.org/HomeThic-3697.html
http://www.qualres.org/HomeExte-3704.html
http://www.qualres.org/HomeTria-3692.html
http://www.qualres.org/HomeRefl-3703.html


study. Triangulation is frequently seen as a way to cast light upon a topic, considering different 

viewpoints (see for example, Creswell, 2012; Hinchey, 2008; & Mills, 2011). The present study 

aimed at integrating mixed methods and action research, thus, triangulation brings together both 

qualitative and quantitative data in order to strengthen the quality of the project in various ways. 

The following chart shows the various data sets devised to extend the understanding of the 

phenomena study and their classification according to the type of data they will provide 

(qualitative or quantitative): 

Type of data Instruments Sources 

Qualitative 
Interviews 

Focus groups 

Teacher´s journal 

Artefacts 

Teachers and Coordinators 

Students 

Teacher-researcher  

Students 

Quantitative 
Surveys 

Tests 

Students 

Table 4.4: Types of data, instruments, and sources 

4.11 Data Analysis  

 According to Burns (1999; 2010), data analysis in action research is the stage in which the 

statements or assertions drawn from the research are presented. These assumptions must be clearly 

connected to the data gathered in order to show study validity and the systematic procedure used 

to analyse the data. For the present study, data were gathered using the instruments previously 

mentioned. These data were analysed both quantitatively and qualitatively. Instruments with 

closed-ended questions, such as surveys and tests, were analysed using descriptive statistics, while 



those with open-ended questions, such as observations and focus groups, were analysed following 

grounded theory guidelines suggested by Charmaz (2006) and an inductive thematic approach. 

First, the data were coded using initial coding and focus coding techniques. Then, the emerging 

categories were analysed and grouped using memo writing methods. Afterwards, in order to focus 

on the categories and their properties, theoretical sampling, saturation, and sorting were used. 

Finally, the findings obtained were reported and contrasted with the information provided by 

previous studies on the area and the available literature. Triangulation was used to compare and 

cross-check sources and methods. 

Chapter 5: Findings and Analysis 

This chapter provides a description and analysis of the three cycles we conducted in this 

action research study. I present all cycles separately in order to facilitate the reading and sequence 

of analysis, however, they are closely connected, since the findings of the first cycle shaped the 

planning and implementation of the second and third cycles. Each cycle helped me discover critical 

knowledge and insights required to improve my teaching practice and helped students become 

aware of their roles in their learning process. All cycles are presented alongside the research 

questions that guided our research journey as well as the analysis of the data collected. In spite of 

the fact that some data (questions and answers from surveys and interviews) were originally 

provided in Spanish, I present the data in English to facilitate the reading process and coherence 

of analysis. 



5.1 Cycle I 

This cycle lasted an academic year (from February to November). It was the cycle that 

spanned the most number of hours in the whole study because it served as a starting point to 

understand the phenomenon under study. This initial cycle also provided opportunities for shaping 

and improving the data collection instruments as well as the theory of action for the whole study. 

The cycle followed the four stages suggested by Sagor (2005) for an action research study. The 

stages are: clarifying vision, articulating theories, implementing action and collecting data, and, 

reflecting and planning informed action. I was familiar with these stages because as a teacher-

researcher I had previously conducted research following Sagor’s guidelines which, to the best of 

my knowledge, facilitate the understanding of the research process by teacher-researchers that 

undergo bottom-up approaches to investigate phenomena related to their practice. Figure 5.1 

displays an overview of these stages: 

 

Figure 5.1: Action Research Stages (Sagor, 2005) 



5.1.1 Stage 1 

In the first stage, clarifying vision, I started identifying the study focus, targets and 

assessment criteria to be considered over the whole research cycle. The focus of the study was to 

analyse a pedagogical intervention that aimed at integrating science, English and technology in the 

school where I worked and its potential effects on students’ learning outcomes. The focus was 

established after conducting a diagnostic test and a survey (Appendix 1 & 5) where students 

presented their views and concerns about their English level and the importance this language has 

in their academic lives. The scores from the diagnostic test confirmed the school and students’ 

concerns regarding their English level which proved to be basic (80% of students got grade A1 or 

below on the CEFR scale). Figure 5.2 shows students’ English levels according to the test 

administered.  

 

Figure 5.2: Students’ English level according to the diagnostic test 
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Students’ responses in the survey showed general awareness of the role of English in 

students’ academic realms. Most students (70%) perceived English as something extremely 

important, apparently because they associate it with better professional opportunities and academic 

improvement. However, in their everyday lives most students seemed to regard English as 

something which is not relevant, since 60% reported English as unimportant in their personal lives. 

This finding was probably related to the fact that they did not need to use the language outside 

school. The vast majority, 92% of students, reported never using English outside their English 

class. Table 5.1 shows a summary of students’ responses to questions related to their perception 

and use of English in academic and non-academic contexts. 

Question Item Number 

of 

students 

Percentage 

Do you think English is? Extremely important 35 70% 

Very important 5 10% 

Quite important 8 16% 

Somewhat important 2 4% 

Unimportant 0 0% 

How frequently do you 

use English outside your 

English class? 

Always 0 0% 

Very often 1 2% 

Sometimes 2 4% 

Seldom 1 2% 

Never 46 92% 

What skill is the most 

difficult when you learn 

English? 

 
*Students were able to select more 

than one option 

Speaking 50 100% 

Listening 37 70% 

Grammar 20 40% 

Reading 25 50% 

Writing 43 86% 



What do you think is 

your English level at 

this moment? 

Excellent 0 0% 

Very good 0 0% 

Good 2 4% 

Fair 3 6% 

Poor 45 90% 

Do you think English in 

your personal life is: 

Extremely important 0 0% 

Very important 0 0% 

Quite important 3 6% 

Somewhat important 17 34% 

Unimportant 30 60% 

Do you think English in 

your academic life is: 

Extremely important 17 34% 

Very important 25 50% 

Quite important 5 10% 

Somewhat important 2 4% 

Unimportant 1 2% 

Table 5.1: Students’ responses to questions related to their perception of English. 

This initial survey also helped me understand the type of activities students liked doing in 

their science class (Table 5.2). It was evident that the most popular activities were related to ‘doing 

things’ such as laboratory experiments and investigations. As I see it, science learners are eager to 

satisfy their curiosity and that is the reason they like experimenting and investigating the world 

around them. 

Item Number of students Percentage 

Workshops 3 6% 

Guides 5 10% 

Activities from a book 2 4% 

Lab Experiments 15 30% 



Investigations 17 34% 

Debates 5 10% 

Activities online 3 6% 

Table 5.2: Students’ responses to the question: What type of academic activities do you prefer 

doing inside and outside the classroom to improve your learning? 

I also wanted to identify what the students’ initial ideas and perceptions of technology 

were, not only in their daily lives but also in academic areas. Responses related to technology 

(Table 5.3) confirmed my original idea that students were immersed in technology but hardly ever 

used it for academic purposes. Moreover, when the survey was administered, I had to explain the 

meaning of ICT and its potential applications. Students were not aware of the term ICT but when 

they heard familiar words such as Google, Facebook, You Tube, and so on, they understood what 

this term implied and how relevant it was in their everyday routines. It was also interesting to 

realise that, unlike what I thought before, few students were familiar with emails. Only 30% of 

those surveyed reported using emails at any time.  

Question Item Number 

of 

students 

Percentage 

How important do you 

think Communication 

and Information 

Technologies (ICT) are 

in your learning 

process? 

Extremely important 0 0% 

Very important 1 2% 

Quite important 25 50% 

Somewhat important 23 46% 

Unimportant 1 2% 

How important are ICT 

in your daily life? 

Extremely important 3 6% 

Very important 28 56% 

Quite important 17 34% 

Somewhat important 2 4% 



Unimportant 0 0% 

What ICT tools do you 

normally use? 

 
*Students were able to select more 

than one option 

Search engines (e.g. Google) 50 100% 

Email 15 30% 

Chats 40 80% 

Blogs 10 20% 

Videos 50 100% 

Social Networks (e.g. Facebook, 

Twitter, etc.) 

50 100% 

Academic Platforms 5 10% 

Others Videogames  2 4% 

Skype 2 4% 

Table 5.3. Students’ responses to questions related to their perception of technology. 

Another aspect I was interested in exploring through the initial survey was students’ voices 

regarding their interest in science and the idea of integrating it with English in their science lessons. 

The following are some responses provided by students to open questions related to science, 

English, and its integration: 

Why did you select this course? 

I have always liked physics and in this course is where more physics is studied (Student 1) 

I chose this course because it is the one that prepares us better for entering university (Student 2) 

I was transferred from another school and they registered me in this course, I guess because of availability (Student 

3) 

I like doing experiments in the laboratory, look things under the microscope, learn many things and this course is the 

one that allows me to do all those things (Student 4) 

This course is the most demanding in the school. That’s the reason why I chose it (Student 9) 



Science has always been my favourite subject. I like asking questions, formulating hypothesis, I love learning about 

the environment, plants, animals, all those things (Student 16) 

I selected science because we have the best training to have a good score in the SABER test (Student 43) 

These responses show the diverse reasons why students selected, or in some cases (e.g. 

student 3) were placed in the science course. Most of them wrote about the good reputation the 

course has in the school and those who chose it over the other options (finance, occupational health, 

electronics, systems, etc.) coincide in showing their interest for high quality education that 

provides them with the required skills to pursue further education. It is also known in the school 

that students who belong to the science course have obtained good scores in national standard 

evaluations such as SABER 11 which is a test that all students in Colombia sit when they finish 

high school and may determine the university that students can have access to. 

Do you think learning science is important? Why? 

Yes, of course because scientists create new things (Student14) 

Yes, science helps us understand the world (Student 16) 

Yes, I think it is important to learn science to be well-educated people and have a good job (Student 19) 

Yes, as all subjects in school, Science gives us knowledge (Student 4) 

Yes, obviously especially to have a good score in the SABER test (Student 13) 

Students seemed to rely on science as a source of knowledge. Their conceptualisation of 

this discipline may be considered broad. Student 19 even connected science with good manners 

and quality education. He also mentioned that science helps you find good jobs. From my 

experience in the school, I have found that most students in the science course aim at studying 

subjects related to health sciences at university. Many want to study medicine, dentistry, 



bacteriology or majors related to those fields. Careers related to health areas seem to be highly 

thought of in Colombia and some students think that they will make good money if they can 

become physicians or dentists. 

Do you think learning English is important? Why? 

Yes, English is super important to enter university (Student 6) 

Yes, I like learning languages and I think English is important because it is widely used around the world (Student 

19) 

Yes, because it creates opportunities (Student 20) 

Yes, although I am not very good at English, yes it is very important for all of us (Student 10) 

Yes, but for me is not so important because I’m not planning to travel or something like that to need to learn it (Student 

31) 

It was key for the research study to identify that all students considered learning English 

as something important because it supported the idea of integrating this language into their science 

class. When they provided reasons to support their answers, most of them referred to English as 

something that provides opportunities, such as facilitating access to university. Students also 

highlighted the great use of the language around the world and, like student 31, even made 

connections between the language and traveling to other places. Despite the positive view of 

English as something important, there were suggestions (see the reply of student 31) that the 

language was irrelevant as part of students’ daily lives and contexts.  

When asked the following question:  

Would you like to learn science and English at the same time? Why?  



Some students replied: 

Yes, it would be great to learn both science and English at the same time (Student 19) 

Not, I think science is very difficult in Spanish so it would be worse if it is in English (Student 21) 

Yes, because some private schools do it. (Student 3) 

Yes, it would be cool. The more we learn in the course the better (Student 13) 

Yes, because my English is really bad and I would like to improve it (Student 8) 

 The idea of integrating science and English has always motivated me. However, the school 

context and my preconceptions about students’ level, interests, and motivations had always been 

a limitation. After conducting this survey, I realised that students found the idea of integrating 

science and English positive and that would benefit their learning experience in the course. One 

student provided a negative answer (Student 21). His reason for saying no was that science was 

difficult in Spanish and that using English would make the load even heavier. When I realised 

what his answer was, I told him that he could do all the activities in Spanish so he would not feel 

forced to participate in the study. After the first task was set and he worked with his classmates, 

he told me he would like to participate and do things like the other members of his group. At the 

end of their first project, he even appeared in the final product students submitted speaking in 

English and contributing to completing the tasks. 

In reply to the following question: 

Would it be an advantage in your future, if you knew English? Why? 

Some students replied: 

Yes, of course. Universities require English for you to graduate (Student 1) 



Yes, I want to be a polyglot and work as a translator. English is one of the languages I want to learn (Student 19) 

Yes, I think so. My aunt got a better job because she can speak English (Student 9) 

Yes, I want to study abroad and I need to learn English (Student 14) 

Yes, because it helps us to travel and have a better job (Student 13) 

This question was devised to give students an opportunity to express what they thought 

about their future if they knew English. Again, answers revolved around having better jobs and 

opportunities to study. However, responses given by Students 19 and 14 went beyond and shared 

what these students thought about their future after school. Both of them perceived English as 

something essential in their lives, since one wanted to work as a translator and the other wanted to 

study abroad. I became aware that for some students English was part of their life projects and the 

school was failing to provide opportunities for them to develop their language competences. The 

last open question was: 

What do you think is the role of English and science in the school? 

The students responded: 

Important. Science is the best option in this school (Student 10) 

I don’t know. Same as the other subjects I guess (Student 16) 

The role of science is very important because we help our community with the things we learn, but English is almost 

never used here, only in the English class and not all the time (Student 17) 

So, to learn and make an effort to get better (Student 5) 

I didn´t understand this question very well (Student 4) 



In spite of the fact that the survey had been previously piloted with another group of 

students, this question was very confusing for students who answered things unrelated to the 

question or even saying that they did not understand (Student 4). Nevertheless, Student17 gave a 

very interesting response regarding the role of English in the school. The student highlighted the 

fact that the role of English in the school was relevant only to the English class and that there were 

no other opportunities offered by the school to support students’ use of the language.  

 Taking into account students’ points of view and my own interest as a teacher-researcher, 

I decided to set as the main target for this research cycle to foster the use of English in and outside 

school as a vehicle for learning science. For that reason, it was essential to find the best way to 

help students improve their English skills while at the same time learn science in a way that was 

motivating and interesting for them and that empowered them to be active participants in the 

learning process. It is when the idea of using projects that incorporated the target language 

(English) and technology for academic purposes started going around in my head. I knew from 

experience that separately each of these elements had the potential to empower students in their 

learning process but the idea of integrating all of them in the same learning environment sounded 

challenging but at the same time exciting. However, I still had to decide how these targets would 

be assessed and what instruments would offer the best data to analyse the pedagogical intervention. 

It was probably a coincidence that at this point, the school started encouraging teachers to 

include self-assessment and co-evaluation strategies to assess students’ performance. I then asked 

my students if they wanted to participate in this project and if they were ready to adopt a more 

active role in their learning process by co-constructing projects that integrated science, English, 

and technology in a way that could be assessed using formative and summative criteria (I had to 



explain what these concepts were). We then agreed that the best way to assess our projects would 

be through the use of rubrics and self-assessment that had to be co-constructed with students. At 

the end of this stage, I already had interesting ideas of how to integrate content and language; 

however, I had to revise the literature available to find the best option for our context. 

5.1.2 Stage 2 

This stage called articulating theories was fundamental to understanding what the literature 

suggested as ways to integrate science, English, and technology using projects. In order to 

articulate a theory of action, it was necessary to consider different ways to achieve the goals set, 

by taking into account contextual affordances and constraints. After a thorough revision of the 

literature available at the time, the theory of action that emerged fused elements of CLIL and PBL 

to facilitate the integration of science, English, and technology. It also led to the identification of 

appropriate questions which the study would seek to address (see research questions for this cycle 

in the next stage). Figure 5.3 shows the elements that the 4Cs framework and the 5E instructional 

model, usually applied in inquiry-based science instruction, bring to a CLIL and PBL 

conceptualization for implementation: 

  



Figure 5.3: 5E and 4Cs frameworks for CLIL projects in science lessons 

 The idea of integrating science, English, and technology required the use of instructional 

models that allow students to exercise their voice on their learning process. CLIL and PBL, as 

described in the literature review, are grounded in student-centred approaches to learning. They 

both rely largely on constructivist theories that give value to students’ funds of knowledge. 

Designing environmental learning projects based on these frameworks facilitated the integration 

of content, language, and technology as well as their potential assessment. Additionally, the nature 

of the projects co-created by the students and myself allowed us to share the role of researchers 

shaping our relationship as ‘colleagues’ rather than teacher and students. Students felt empowered 

not only because they were able to make decisions related to their projects but also having the 

opportunity to evaluate their peers and their own work. Figure 5.4 shows the theory of action 

suggested for the first cycle: 

 

Figure 5.4: Theory of action for setting up environmental learning projects 
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5.1.3 Stage 3 

The third stage, implementing action and collecting data, involved the classroom 

intervention itself and data gathering. Students co-designed and conducted group science-projects 

and their evolving perceptions were investigated and analysed. The group projects were co-

constructed by the students and myself around topics linked to their interests and school curriculum 

(e.g. global warming, biodiversity, sustainability). In particular, I was interested in the analysis of 

the cultural dimension of CLIL in order to understand the effects of how raising student cultural 

awareness might broaden the cultural filter to be ‘activated’ in science lessons.  

5.1.3.1 Research Questions 

The main research question for this study was: What are the effects of technology-

enhanced CLIL-based environmental learning projects on students’ learning outcomes? To 

answer this, the following sub-questions were posed for this cycle: 

 What are students’ perceptions of the integration of English and technology in their science 

class? 

 What elements do students consider important when conducting projects in their science 

class? 

 How is the cultural dimension of CLIL perceived in science lessons when students carry 

out projects? 

5.1.3.2 Data Collection Plan 

In order to collect the data required to answer the research questions, I used a journal to 

take notes of what I observed during the pedagogical intervention, a questionnaire (Appendix 4) 

to understand student’s perceptions of doing projects, artefacts created as a result of projects, and 



interviews that allowed me to deepen the analysis and triangulate the data collected. A careful 

design of the data collection instruments was followed in order to avoid bias (Mills, 2011). The 

artefacts considered in this study were the products of students’ projects. In this cycle, they were 

presented in the form of e-books, videos, and presentations of a campaign to protect Bogotá 

wetlands. Quantitative data from the survey and questionnaire are presented as frequency counts 

and percentages. Qualitative data from questionnaires, teacher’s journal, interviews, and artefacts 

were analysed using coding, memo writing, and theoretical sampling, saturation, and sorting 

(Charmaz, 2006). The analysis phases were systematically followed in order to construct robust 

theoretical categories. 

5.1.3.3 Action 

This stage started with the setting up of projects that students conducted in approximately 

one term (around six months). Students worked in groups to develop their own projects on agreed 

topics related to environmental issues that affect global and local contexts. From this perspective, 

I fostered a critical analysis of intercultural understanding from a scientific standpoint throughout 

the pedagogical intervention. As such, I encouraged students permanently to ‘think as scientists 

do’ in order to provide possible solutions to the problems raised in their projects. I also encouraged 

the different groups to work independently. At that time, a university was working with the school 

to articulate their curricula in order to validate students’ credits in case of future continuing studies 

in the university science faculty. Therefore, the projects on endangered species, global warming, 

and wetlands were connected to these curricula that were agreed in meetings with a teacher 

appointed by the university from the science department.  

5.1.3.3.1 Project 1 

 



Eleventh graders conducted two projects over the year. The first went from February to 

May and the second from July to November. The first project focussed on climate change and 

global warming. Students were encouraged to set up a climatological station at home where they 

collected data on weather patterns such as temperature, humidity, cloudiness, and wind direction. 

With these data and secondary data, students deepened their understanding of weather in Bogota. 

They formulated their own definition of global warming and its effects on the planet. Students also 

watched videos and critically analysed the two points of view defended by scientists and media. 

Finally, they created videos where they shared their definitions of global warming, its causes, and 

suggestions for contributing to solving this problem. 

 

PROJECT 1 “Heating the Meaning of Global Warming” 

Learning Outcomes 

 On completion of this project, students will be able to define the term “Global 

Warming” and recognise the factors that may contribute to this environmental issue. 

 On completion of this project, students will be able to use English and Spanish to 

articulate their understanding of “Global Warming”. 

Content and Language 

(Language of learning, 

Language for learning, 

Language through 

learning) 

Weather vs climate, describe weather patterns, identify 

instruments to measure weather and climate, revise basic 

concepts (biotic, abiotic, resilience, sustainability, ozone 

layer, world biomes), analyse environmental policies and the 



role of governmental organisations, become aware of global 

environmental change. 

Engagement What is the difference between weather and climate? (Watch 

videos related to the topic). Listen to foreigners talking about 

their countries. Set their project problem. 

Exploration Set a climatological station at home and collect data regarding 

weather patterns (air pressure, temperature, wind direction, 

pluviosity). Watch videos about global warming and global 

environmental change.    

Explanation Explain the difference between weather and climate, biotic 

and abiotic, world biomes, and the opposed positions 

regarding global warming. 

Elaboration Analyse the data collected and what has been learnt from the 

research process to define the term global warming, its causes 

and potential solutions. Make a video to communicate your 

thoughts on this topic. 

Evaluation Self-evaluation and co-evaluation using the rubric devised for 

this project (Appendix 10) 

Table 5.4: Project 1 – Cycle I 



When students finished their projects they created videos that displayed their definitions of 

global warming and provided evidence of the use of Spanish and English in their project. To 

understand the potential effect of the pedagogical intervention on students’ learning outcomes we 

carefully revised their products and contrasted them with the rubric we had co-constructed with 

students. The following are some samples analysed: 

 

 

Figure 5.5: Student product 

In Figure 5.5 we see how students used PowToon to create their video. Students created 

avatars that had their faces and wrote in Spanish the reason they considered led to global warming. 

They claimed that in the Cretaceous period particles accumulated in the atmosphere and so global 

warming started. We found no definition of global warming in this product but there is an attempt 

to establish its origins. In Figures 5.6 & 5.7 we can see that students are providing the factors that 



contributed to global warming, such as human activities including the burning of fossil fuels. It is 

interesting to see how students realised that the scientific community considers global warming a 

serious issue that needs to be tackled.  It is also evident that even when writing in Spanish students 

make spelling mistakes such as a instead of ha. This is a common mistake among students who 

over rely on their spelling skills and do not use a spell checker or peer’s feedback to guarantee 

error-free final products.  

 

Figure 5.6: Student product 

 

Figure 5.7: Student product 



There is also evidence of students linking concepts and finding relations between issues 

such as global warming and greenhouse effect (Figure 5.8). Additionally, in Figure 5.9 we can find 

evidence of students’ call for action. They reflect on what global warming may represent for future 

generations and suggest potential consequences connected to this environmental issue.  

     

 

Figure 5.8 Student product 

 

Figure 5.9 Student product 



Finally, in Figure 5.10, students provided evidence of English in their reflection. They 

again warn viewers of the potential threats posed by global warming but do not propose any 

solution to mitigate this issue. There is overuse of the determiner the (a problem that many Spanish 

speakers display), but this “mistake” does not affect meaning. The message is clearly conveyed 

and students used vocabulary learnt in their research project such as soil, nutrients, diseases, poles 

melting, loss of fauna and of course global warming. 

 

Figure 5.10. Student product 

 Another student product (Figure 5.11) shows us their definition of global warming and the 

factors that students reckoned contribute to this environmental issue. Students decided to use 

Spanish to explain what global warming is, the factors that may contribute to it and then used 

English to justify why they thought this is a real issue and why we should help mitigate this 

problem. This choice of languages was probably due to the fact that they felt more confident using 

Spanish for explaining what they considered key points in their video. Then they switched to 

English to show evidence of the use of the target language, and by doing so, potentially reach a 

wider audience. It is interesting that students defined global warming (Figure 5.12) in a 



straightforward way and then later in the video (Figure 5.13) explained the three factors that they 

found were closely related to this issue. These factors were grouped into global environmental 

changes naturally experienced by the planet, global environmental changes due to anthropogenic 

influences, and the greenhouse effect.  

 

 

Figure 5.11: Student product 

 

 

Figure 5.12: Student product 



 

 

Figure 5.13: Student product 

In the last part of the video, students recorded the following monologue accompanied by 

visual aids (see Figures 5.14 & 5.15) that helped the observers connect what they were saying in 

English with the images displayed in the video. 

 

Figure 5.14: Student product 

 



 

Figure 5.15: Student product 

Student’s monologue: 

The issue of global warming is real! Since the past two yeurn (not clear) the natural cycles 

of the earth have had a rapid change and have thousands of iur decades (not clear) causing 

damage catastrophic and irreversible for the earth, this due to the lack of awareness that 

respect of the man towards nature. Other factors that affect the cycles are the creation of 

industries and technologies that withdraw materials toxic to the environment by not giving 

them a management suitable to these materials and collaborating with this deterioration of 

the planet. The world is in your hands! 

We can see that students make clear from the beginning their position about global 

warming. They also attempt to use some sophisticated structures such as the present perfect (the 

earth have had), linking words (due to the lack of awareness), and gerunds (causing damage). They 

still struggle with the pronunciation of some words that were unintelligible and the order of 

adjectives which in Spanish follow different rules than in English.  



On the whole, students achieved the learning goals set for this project. By and large they 

defined the term global warming using visual aids and their own reflections after searching for 

information and listening to videos that displayed opposed views on the topic. There was evidence 

of the use of both Spanish and English as vehicles for communication. Students displayed some 

of the words they were expected to learn this term, such as climate, weather, ozone layer, global 

warming and showed some command of basic structures such as affirmative sentences, gerunds, 

and linking words. As I see it, it is fundamental to create opportunities where students are exposed 

to the target language and can use their mother tongue to facilitate the learning of a second 

language. When students use different languages to articulate their thinking, they start becoming 

aware of how important language is in their learning process.  

5.1.3.3.2 Project 2 

The second project was about wetlands in Bogotá. Students set up a campaign to protect 

wetlands and raise awareness of their importance for the environment. They were encouraged to 

choose one wetland and gather, classify, select, and revise information in order to focus on the 

main problem they considered affected these ecosystems. At the same time, students had to 

research local laws that regulate wetlands and compare this information with that of international 

treaties such as the Ramsar Convention (Formally the Convention on Wetlands of International 

Importance, especially as waterfowl habitat) noting the recommendations in terms of their 

protection and importance around the world.  

PROJECT 2 “Protecting Bogotá Wetlands” 

Learning Outcomes 



 On completion of this project, students will be able to categorise the factors that may 

threaten Bogotá wetlands. 

 On completion of this project, students will be able to use English and Spanish to 

articulate their understanding of Bogotá wetlands. 

Content and Language 

(Language of learning, 

Language for learning, 

Language through 

learning) 

Soil, describe soil layers, identify endemic species, revise 

basic concepts (eutrophication, resilience, pollution, soil, pH, 

erosion, agriculture, sustainable development, biodiversity), 

analyse global and local environmental policies and the role 

of governmental organisations, help members of the 

community to become aware of global environmental 

changes. 

Engagement What is a wetland? How many wetlands are in Bogotá? 

(Watch videos related to the topic) set their project problem. 

Exploration Search for information related to one Bogotá wetland. 

Analyse what policies protect them and what the government 

is planning to do with them. Watch videos about Bogotá 

wetlands and global environmental change.    

Explanation Explain what a wetland is, what type of soil it has, what its 

importance is, what species may be found there, and what 

threats they face. 



Elaboration Choose one of the 15 wetlands officially recognised in 

Bogotá. Study its condition and categorise its threats. Propose 

a solution to mitigate the most serious threat you found and 

lead a campaign to protect the wetland you selected. 

Evaluation Self-evaluation and co-evaluation using the rubric devised for 

this project (appendix 11) 

Table 5.5: Project 2 – Cycle I 

 Students displayed their products in different formats, such as videos, web pages, 

Facebook, Power Point Presentations and word documents. Their project products showed the 

wetland they selected, the threats they found, and the campaign they led to protect it. They also 

described what global and local organisations (Figures 5.16 & 5.17) were doing to protect Bogotá 

wetlands. There was evidence of students’ engagement in this project since they felt this issue 

really close to their context and also felt empowered to raise people´s awareness using the scientific 

knowledge they had been building while planning and conducting their projects. 

 



Figure 5.16: Student product 

 

Figure 5.17: Student product 

Products also provided evidence of students’ use of ICT to launch their campaigns. Some 

students used maps online to display their wetland’s location (Figure 5.18), Facebook to get friends 

and community members involved (Figure 5.19), and visual aids to communicate their ideas and 

suggestions (Figure 5.20). 

 

Figure 5.18: Student product 



 

Figure 5.19: Student product 

 

Figure 5.20: Student product 

 Students categorised the threats they found and justified their choice. The following is an 

extract from a text written by one group (originally the text was written in Spanish): 

La Conejera Threats:  



Nowadays, this ecosystem is under threat because many reasons such as first: garbage, 

second: sewage water, third: domestic animals such as dogs and cats, fourth: global 

environmental changes, and fifth: roads and urbanization projects. We found that the most 

serious threat is a building that paradoxically is called “Fontanar Reserve” a name that we 

think want to give a green face to this housing project that will have five floors buildings 

distributed in five sectors. Despite this new building being outside the protected area, we 

consider that it is too close to it and it will affect it by noise, vibrations, and powder 

produced by the construction process, affecting specially the nesting area of birds that live 

in the wetland. Nocturnal birds such as owls may be affected by light and noise pollution. 

Also, soil perforations will alter the flow of underground and superficial water that 

contribute to the mirror of water affecting the soil quality and the ecosystem biodiversity. 

Families who live in this building will be in constant risk because the area will flood when 

it rains. Finally, if we allow this housing project more buildings  and roads will appear in 

the area and all the ecosystem will disappear. 

 This text shows a very good example of how students categorised the threats they found 

and selected the most serious one they considered that was affecting their wetland. They also 

displayed pictures of some of these threats such as garbage (Figure 5.21) and the new buildings 

(Figure 5.22).  



 

Figure 5.21: Student product 

 

Figure 5.22: Student product 

5.1.3.3.3 Project 3 

Tenth graders only conducted one project from July to November. This was about endemic 

endangered species from Colombia. Students described the current situation of some endemic 

species and identified the most significant threats to extinction faced by these species. Students 

had to collect and analyse data leading to informed solutions to mitigate the problem and 



eventually contribute to conservation of the species. Finally, e-books were created to display 

students’ projects process and reflections. 

PROJECT 3 “Adopting an Endangered Species from Colombia” 

Learning Outcomes 

 On completion of this project, students will be able to identify the factors that may 

threaten Colombian endemic species. 

 On completion of this project, students will be able to use English and Spanish to 

articulate their understanding of Colombian endangered species. 

Content and Language 

(Language of learning, 

Language for learning, 

Language through 

learning) 

Taxonomy, recognise living organisms classification, identify 

endemic species, revise basic concepts (cell, tissue, organ, 

system, organism, species, population, nutrition, circulation, 

excretion, reproduction, control and coordination, 

locomotion, morphology, physiology, habitat, ecological 

niche), analyse IUCN red list classification (least concern, 

near threatened, vulnerable, endangered, critically 

endangered, extinct in the wild, extinct), help members of the 

community to become aware of Colombian biodiversity. 

Engagement What is an endemic species? What endemic species do you 

know from Colombia? (Watch videos related to the topic) set 

their project problem. 



Exploration Select an endemic species from Colombia. Search for 

information related to this species in terms of habitat, diet, 

morphology, physiology, ecological niche, threats, and so on. 

Watch videos about Colombian endemic species and discuss 

why some species may be reported by the IUCN red list.    

Explanation Explain the main features of the species you selected. Identify 

the factors that may pose a threat for this species and propose 

a potential solution for the most serious threats. 

Elaboration Pretend you want to adopt the species you have been studying. 

Describe what is required to guarantee the species wellbeing 

and analyse whether it is possible to adopt it or not. Justify 

your conclusions. Create an e-book where you display your 

research process and the conclusions you reached. 

Evaluation Self-evaluation and co-evaluation using the rubric devised for 

this project (appendix 12 ) 

Table 5.6: Project 3 – Cycle I 

Students created e-books to display their reflections about the endemic species they 

adopted. Figure 5.23 shows the conclusions reached by a group of students. Their conclusions 

highlighted the importance about taking legal actions against those who traffic with species that 

are reported on the IUCN red list. They also noted that Colombian people have opposed some 

projects that have attempted to alter the habitat of endemic species that may be at risk of extinction. 



 

Figure 5.23: Student product 

Figure 5.24 shows a product where students organised the steps they followed in their 

project and reported what they found. It can be seen how students used their ICT skills to get their 

message across in an effective way. Collecting and organising data to be presented is a skill 

students are encouraged to develop in our lessons. These products evidenced students’ engagement 

with this type of activities that require a great deal of autonomy and self-directed learning. Figure 

5.25 shows how the virtual platform Edmodo played a key role in this project, since students 

reported enjoying it for communication with peers and for posting their products. 



 

Figure 5.24. Student product 

 

Figure 5.25. Student product 

These projects were co-constructed with students taking into account their interests and 

school curricula. Students felt engaged from the beginning of their projects and became used to 

setting goals and follow procedures as scientists do. Although the description previously presented 

may appear to be rather linear, it was in fact cyclical and both students and myself had the 

opportunity to assess their progress throughout the development of the whole project.  



5.1.4 Stage 4 

 Finally, in the fourth stage, reflecting and planning informed action, I analysed the data 

collected over the whole pedagogical intervention. Based on this analysis I reviewed my theory of 

action and reflected upon the data collected. I used this reflection to plan future informed-actions 

(following cycles). 

5.1.4.1 Analysing Data 

I will present the analysis of the findings of the first cycle according to each research 

question. Students in 10th grade continued the pedagogical intervention the following year (11th 

grade), and hence I used the analysis of the findings of this cycle to inform decisions in future 

cycles with the same population. Results are displayed in tables and illustrated by excerpts. 

5.1.4.1.1 What are students’ perceptions of the integration of English and technology in their 

science class? 

Students’ perceptions were mostly positive. Most (80%) reported that learning English in 

their science lessons was ‘really good’ and they felt motivated to learn this language as well as 

other languages outside school. The results are shown in Table 5.7. 

Item Number of students Percentage 

Really good 40 80% 

Good 5 10% 

Fine 3 6% 

Bad 2 4% 

Really bad 0 0% 

Table 5.7: Students’ responses to the question: “Do you think the integration of English in your 

science class was…?” 



Some interesting impressions were noted from the interviews and teacher’s journal such as 

the following: 

I love languages. When I finish school, I would like to study languages at university. I’d love to master several 

languages such as French, Japanese, German, and of course English! (Student 19) 

I like English very much. In this class I learnt many new words and I feel motivated to use the language in other 

classes not only the English class. (Student 17) 

In the lessons I learnt new words. We had to speak in English and with the teacher’s support we felt more comfortable 

to speak in class and we didn’t feel afraid anymore, it is not anymore ohhh English what a nightmare! (Student 2) 

Today student 35 came up to me and said: “Teacher, I looked for information about the project online and it was very 

interesting because I looked for the information first in Spanish and then in English and the information was totally 

different. Thank you for making us learn things in two languages!” I think it is great that they are becoming aware of 

the importance to check different sources and contrast data. Knowing more than one language really helps the research 

process and they seem to come to grips with that! (Teacher’s journal) 

 These findings illustrate what Coyle et al. (2010) refer to as a form of ‘convergence’ where 

CLIL has language and subject teaching begin interacting in a symbiotic way. Having the 

opportunity to be exposed to the target language in science, allows students to discover higher 

levels of authenticity, relevance, and motivation when learning a foreign language at school. In 

essence, motivation is widely documented to be key in multilingual settings (see, e.g., Banegas 

2012; Dörnyei and Ushioda 2011; Gardner, 2005; Lasagabaster 2011) and these data substantiate 

this claim. 

 When asked what they liked most and least when integrating science, English and ICT, 

students’ responses varied. Tables 5.8 and 5.9 summarise the most important patterns found. 



Item Number of students Percentage 

I feel more confident using 

English 

20 40% 

I learnt things I like in 

English 

7 14% 

Classes were dynamic 7 14% 

We learnt about other 

countries 

6 12% 

We saw videos and did 

things in the lab 

4 8% 

It was easier to learn 

English in the science class 

4 8% 

It was great to share your 

work with other people 

2 4% 

Table 5.8: Students’ responses to the question: “What do you think was best about integrating 

English and ICT in your science class?” 

Item Number of students Percentage 

It was difficult to learn the 

new words 

30 60% 

It was difficult to  pronounce  

the words 

14 28% 

It was difficult to write in 

English 

3 6% 

It was difficult to work in 

groups 

2 4% 

It was difficult to have tests 

in both languages 

1 2% 

Table 5.9: Students’ responses to the question: “What do you think was the worst or most 

difficult aspect of integrating English and ICT in your science class?” 

Students felt that the integration of ICT, English, and science was innovative and 

challenging. The most salient responses refer to English as something new and even frightening at 

the beginning, but in science lessons they found it easier to use the language while focusing on 

topics that really interested them. Banegas (2013) reminds us that when lessons are related to 



students’ interests, their learning outcomes and motivation improve. Vocabulary, pronunciation, 

and writing are areas students reported as challenging when English is used in science lessons. 

However, Dalton-Puffer (2011) argues that listening and speaking are skills usually enhanced in 

CLIL lessons and that CLIL students often display lower levels of foreign language speaking 

anxiety. This study suggests that productive skills, namely writing and speaking, are those that 

participants found the most challenging when conducting projects in their science lessons. 

 Students found it interesting to incorporate ICT in their learning process as is shown in the 

following excerpts: 

We had the advantage of having tablets and computers to work with. I think they are a good support for learning. 

(Student 6) 

I like using the internet to find out information. (Student 13) 

I liked creating products using different software and tools. (Student15) 

 According to Mehisto et al. (2008) ICT is fundamental to learning. The authors claim that 

through the use of ICT students can display various types of skills, moral, and ethical issues that 

are inherent to the work environment in which they will be expected to participate. The data 

collected show that students perceive ICT and English as key elements for their professional 

development. Students feel they are privileged at having the opportunity to use technological tools 

for academic purposes. Finally, students refer to videos and group work as positive aspects of their 

science lessons. These are analysed further in the next section. 



5.1.4.1.2 What elements do students consider important when conducting projects in their 

science class? 

After analysing students’ perceptions of the pedagogical intervention, five main categories 

emerged from the data: motivation, teacher as a model, cooperative work, videos in the classroom, 

and hands-on work. These categories were considered to have the most relevance in impacting on 

student learning during their science projects. Each one of these will be detailed below. 

5.1.4.1.2.1 Motivation 

Students reported an increasing interest in using English in their science lessons. This result 

is noteworthy since students had noted their English skills were poor and they did not feel 

comfortable when speaking the language. Banegas (2013) and Coyle et al. (2010) also confirm  

this finding, suggesting that student motivation is closely related to subject content relevance and 

interest covered in CLIL settings. Some of the students’ opinions are presented below: 

I am not very good in English, but I think it is cool that we develop this skill in Science lessons. (Student 3) 

I am really bad in English and it was difficult when we had to learn grammar and verbs and all that, but instead English 

in Science was really good because we learnt words that we didn’t know, we learnt about soil and eutrophication, it 

was really engaging. (Student 4) 

In Science we reinforced what we saw in English, and to me it was better to learn English in Science because the 

teacher explained to us the topics and we practiced and had fun. (Student 7) 

I am not good in English, but for me it was easier to learn English in Science than in the English class. When you like 

topics you learn better. For instance, it was interesting to learn about the ozone layer, there were easy words that you 

can remember. (Student 11) 



English is a universal language. I like this class because the teacher gives us what will be seen at university. (Student 

17) 

I really like this class. I can use what I learn in the language institute. All classes should be like this (Student 20) 

 

5.1.4.1.2.2 Teacher as a model 

Students perceived the teacher’s role as a model to follow. When organising their projects, 

the students felt the teacher was a person they could count on for reassurance, to provide useful 

feedback and to talk to whenever they needed, as can be seen in the following comments: 

The teacher is close to us. We can talk to him about different things. (Student 1) 

The teacher explains the tasks and concepts in a way that is clear and interesting. (Student3) 

The teacher used different methods to explain the topics such as videos and lab practices. (Student 9) 

The teacher is a person I admire a lot because he has travelled to many countries, he speaks different languages and 

he knows many things. (Student 19)  

This confirms that establishing rapport with students is key for engaging them in the 

activities proposed for class. When there is a positive class atmosphere, students not only feel free 

to participate in the activities suggested, but also feel they can create and propose new ideas and 

activities. This finding is supported by studies conducted in varied contexts which emphasise the 

importance of positive classroom climate (See, e.g., Anderson, Hamilton, and Hattie 2004; Brown 

2001; Fraser 2012; Frisby and Martin 2010; Gabrys-barker & Galajda 2016; Holbrook, 2017; 

Holbrook & Rannikmae 2007; Wu, Wu and Tasi 2014). For instance, Mehisto et al. (2008) 

emphasise that CLIL students are more likely to learn optimally when they feel respected, are 



empowered to think critically, are willing to use the target language and feel that their learning 

process is challenging. The following excerpt taken from the teacher’s journal shows how 

important it is for teachers to be aware of their role as models in the classroom. 

Most students have told me that they really like my lessons because they feel they are learning many things and they 

like the way I treat them, I am a point of reference for them, they want to know my opinion on many issues, they pay 

attention to the way I speak, the clothes I wear, etc. They feel sort of close to me. They like the fact that they can talk 

freely without feeling intimidated. I think this aspect is key to lower anxiety levels in class when they have to speak 

in public or do tasks in groups particularly when they have to use a foreign language. (Teacher’s journal)  

5.1.4.1.2.3 Cooperative work 

Students found it important to work cooperatively to complete their project tasks. The 

following excerpts exemplify student thinking: 

It is great to work in groups. We share with our classmates, we work together, it is great to have support from the 

group. (Student 5)  

It depends on the group. At the beginning we had some conflicts and had to talk to solve the issues. But later it was 

easier to work together because we knew how to do it. (Student 7) 

When we work in groups all of us have a role and a task to do. If a member of the group fails to do their part, we won’t 

get a good grade. If someone does not work it may affect other’s grades. (Student 19) 

Students were asked to select a wetland where they will situate their campaign. They will need to negotiate what 

problems to address and distribute roles to achieve their goals. After listening to their presentations, I feel they really 

learnt how to assign roles in the group and to work cooperatively. It is evident in some groups more than in others, 

but I think they did well! (Teacher’s journal) 



5.1.4.1.2.4 Videos in the classroom 

Artefacts created by students reflected their engagement with activities that involve the use 

of ICT, specifically videos for educational purposes. They had reported using technology for ‘fun’, 

but had limited experience of using it for academic purposes. After the pedagogical intervention 

some students specifically noted how ICT such as videos supported their learning: 

We learnt many things with the videos in class. It was fun to make videos too! (Student 7) 

I liked doing projects. Watching videos about different topics, making videos to show our position about 

environmental issues, it was fun. (Student 16) 

Through the videos we learnt that human errors are responsible for the worst environmental tragedies. (Student 17) 

5.1.4.1.2.5 Hands-on work 

This category was reported as crucial by most students. They said that science lessons are 

special because they could ‘do things’. They really liked observing, experimenting, collecting data, 

and analysing their findings related to real-world issues. 

I really liked the labs and the field trip. (Student 2) 

The Science class was out of the normal routine. We did labs, we learnt English, we did many things. I liked going to 

the botanic garden and studying the wetland. (Student 6) 

Doing projects has been a wonderful experience because we were able to see microorganisms under the microscope. 

(Student 10) 

When doing tasks, we have to follow procedures to understand the process and have the expected results. (Student 16) 

Doing projects is a more analytical way to see problems. It is important to follow the scientific method. Everything 

starts from observation. (Student 17) 



When presenting their projects many students placed emphasis on the fact that they really like doing things. They felt 

they had gone beyond classroom boundaries and that there are many things to do outside. When student 37 told me 

her friends were surprised that at her school they carry out projects, I really feel this is a great way to engage students 

in their learning process. When they do things outside school, they feel a connection with their communities and all 

this takes real relevance. (Teacher’s journal) 

Cooperative work, videos in the classroom, and hands-on work have been reported to 

enhance learning in CLIL classrooms. For instance, Banegas (2013) observes that learning is 

socially mediated, therefore cooperative work should be favoured in learning environments, 

particularly those where learner autonomy is a future goal. He also perceives videos as texts that 

can be authentic or modified by teachers, and that can be a great support in CLIL settings. 

Anderson et al. (2015) claim that learners, particularly young ones, should be encouraged to 

engage in group activities, using videotapes and other types of audio-visual aids. Highly 

naturalistic learning encourages learners to do things in a way that builds their confidence when 

using a vehicular language as well as their mother language in relevant content areas. Figure 5.26 

displays the five elements that participants considered play a crucial role when doing their CLIL-

based projects in science lessons:  



 

Figure 5.26: Elements considered important for the study participants when doing CLIL-based 

projects. 

The last question set for this research cycle and I must admit the one that I was most curious 

about was: 

5.1.4.1.3 How is the cultural dimension of CLIL perceived in science lessons when students 

conduct projects? 

The study demonstrated some advantages of using CLIL-based projects in state schools. 

However, I feel that the most salient outcome of this cycle illustrates how a cultural filter can be 

developed and used in science lessons that integrate language through a CLIL approach. We 

perceived culture in a similar manner to the way Coyle et al. (2010) defined this notion. The 

authors note that culture defines how we perceive the world and language is used to communicate 

such interpretation. At the outset of this project, the cultural dimension of CLIL was understood 



as cultural awareness that students would develop through reflection about “self” and “otherness” 

in order to develop plurilingual and pluricultural competences which may differ from the concept 

of multilingual competence (previously explored in Chapter 3). Plurilingual and pluricultural 

competences are defined by the Common European Framework of Reference for Languages 

(CEFR) as “the ability to use languages for the purposes of communication and to take part in 

intercultural interaction, where a person, viewed as a social agent has proficiency, of varying 

degrees, in several languages and experience of several cultures” (Council of Europe, 2001, p.168). 

As I see it, this component is key in CLIL implementations and I promoted it through the projects 

we devised to help students become aware of local and global environmental issues. When I asked 

students about their perception of culture in science lessons, their responses showed some 

similarities which allowed me to group them into five main clusters despite some overlap. Table 

5.10 shows these five main groups. 

 

Item Number of students Percentage 

Beliefs and traditions  20 40% 

Values and knowledge  14 28% 

Politeness 14 28% 

Behaviours 1 2% 

Holidays and dance 1 2% 

Table 5.10: Students’ responses to the question: “What do you understand as culture in your 

science class?” 

ICT enabled students to extend their knowledge and understanding of other countries and 

their characteristics in terms of weather patterns and environmental issues. Listening to videos 

where foreigners speak about their home countries and the ecological features that characterise 



them, has helped students become aware of cultural differences that emerge when dealing with 

topics such as seasons, time zones, and pollution. Students reported that my shared experiences 

and the videos they watched in class increased their awareness of differences and similarities 

between Colombia and other countries, as can be seen in Table 5.11. 

Item Number of Students Percentage 

Teacher’s experiences 25 50% 

Videos in class 17 34% 

Searching the internet 3 6% 

Talking to others 3 6% 

Reading books 2 4% 

Table 5.11. Students’ responses to the question: “What do you think helped you become aware 

of cultural differences and similarities between Colombia and other countries?” 

In addition to the data previously displayed, there were some elements that emerged from 

the data collected that showed a broader aspect of the cultural filter of CLIL that we had not 

considered in the planning phase of the study. This aspect emerged after the second project carried 

out by the 11th graders. The perception of culture was evolving from cultural awareness, especially 

in terms of understanding ‘self’ and ‘otherness’, to a new domain that focused more on 

characteristics which can be described as scientific citizenship. This is a concept arguably difficult 

to define. Academics exploring the relation between science and society have conceptualized it in 

varied ways (see, e.g., Irwin 2001; Felt 2003; Michaels & Brown 2005). This study is in line with 

what Gibbs (2015) defines as scientific citizenship - a concept that transgresses national boundaries 

and subsequently, as this study claims, may assume a multilingual perspective within it. Coyle et 

al. (2010) claim that cultural awareness emphasises an understanding of broader range of contexts 

(social, psychological, and geographical contexts) and highlight that CLIL involves experiences 



that promote intercultural understanding of how people behave in different contexts (e.g. scientists, 

geographers, journalists). Evidence of the evolution of this conceptualisation of culture in this 

study can be seen in the following excerpts: 

It was interesting to see how countries which are supposedly developed, pollute more than our country or other 

developing countries. These countries should be held to account for this and should reduce their pollution! (Student 

8) 

As I see it, our wetlands are unique and we should protect them. I would like that we do a clean-up day in one of the 

fourteen wetlands. (Student 9) 

I’d like to study gastronomy in China. I´d like to learn about other food that is not common here. (Student 11) 

I have learnt many things especially how to protect the environment. (Student 12) 

I didn’t know that the locals are the ones who capture animals to sell them or to use them to make money. Next time 

I see a wild animal on the street I will call the police. (Student 00) 

I think our role as students is to increase people’s awareness to protect the environment and to stop polluting the 

planet. (Student 17) 

Cultural awareness is pretty important for students! I am glad I showed them my friends’ interviews. It is amazing 

that they didn’t know about time zones and seasons in other countries. (Teacher’s journal) 

After listening to students’ positions and critical analysis of the problems analysed in the projects, I think that  they 

have not only become aware of cultural differences but also they seem to have become agents of change, eager to do 

something for their communities by adopting an active role as science learners and global citizens. (Teacher’s journal)  

The data in this cycle suggest therefore, that the notion of culture in science lessons appears 

to go beyond raising awareness. There is a need to consider issues such as the role that scientists 

have in their communities, what their rights and responsibilities are as both citizens and scientists, 



and how they can act in different spheres to contribute positively to solving local and global issues. 

As stated by Gibbs (2015), scientific citizenship can only be invoked as a concept when the three 

key components: membership, rights and responsibilities, and participation are actively engaged.  

Science learners seek membership of a community that they want to be part of. As the students 

became increasingly involved in their projects, they began to feel they had a voice and space to 

share their points of view. They also felt engaged as they had valid and authentic information to 

adopt a position and defend it with clear arguments. It was surprising to see how some students 

felt responsible to act to protect the environment. As student learning deepened and their awareness 

of rights and responsibilities increased, they also felt the need to be active and participate as agents 

of change.  

5.1.4.2 Revising theory of action 

The results of this first cycle showed us that the pedagogical intervention suggested was 

successful for understanding how to integrate science, English, and ICT to promote deep learning 

of science. Our theory of action fused elements of PBL and CLIL to help students achieve the 

learning outcomes proposed for each project. Students’ perceptions were mostly positive and our 

reflections helped us better understand how to integrate Coyle’s 4Cs in our context. The 4Cs 

framework suggested by Coyle (2007a) provides a clear understanding of the conceptualisation of 

‘what’ to integrate in the lessons. However, it was the connection of the 4Cs and the 5E inquiry 

learning cycle that helped us understand the ‘how’ to integrate the different Cs in the classroom 

(particularly the C of culture). It was through students’ participation in their projects that we 

understood that the integration of science, English, and technology has contributed to the 

construction of our own vision of CLIL. Such integration has also facilitated our understanding of 

the theory of action constructed by the study participants. Figure 5.27 displays these elements that 



evolved from the 4Cs when students do projects in science. 

 

Figure 5. 27: Perception of the 4Cs in science lessons, adapted from Coyle (2007a) 

After this cycle we have found that scientific citizenship filters cultural aspects of science 

at both macro and micro levels, allowing CLIL teachers to analyse and potentially assess the 

cultural dimension of CLIL in their classrooms. Figure 5.28 displays the elements that we suggest 

may be considered when filtering the cultural component of CLIL through a model of scientific 

citizenship that incorporates the dimensions suggested by Gibbs (2015). The model has been 

complemented with a new core category, scientific knowledge, that we consider connects the 

dimensions previously mentioned. We believe that this category provides a distinguishable essence 

of scientific citizenship in educational realms and may help us conceptualise the integration of a 

cultural dimension in science lessons. 



 

Figure 5.28: Scientific citizenship in CLIL settings. 

Taking participants’ perspectives into account, data suggest that scientific citizenship is an 

emergent concept that may enrich potential CLIL models and frameworks. We think that the link 

to scientific citizenship in CLIL science lessons needs to be pursued in particular, because, as 

Byram (2008) suggests, language teaching, and as this study indicates , science teaching should 

not only focus on the exchange of ideas but also on the involvement and participation of learners 

in local and global societies. This view of the cultural filter of CLIL through the lens of scientific 

citizenship may potentially contribute to the education of global citizens which is one of our main 

goals as educators in the XXI century. 

5.1.4.3 Planning informed action 

After conducting the first cycle, we realised that the cultural filter of CLIL in the science 

lessons where the pedagogical intervention took place had evolved from cultural awareness to 



scientific citizenship. This understanding of the cultural component of CLIL came from the 

analysis of data collected through interviews, questionnaires, artefacts, and the teacher’s journal. 

The data suggested that there is a need to consider issues such as the role that scientists have in 

their communities, what their rights and responsibilities are as both citizens and scientists, and 

how they can act in different spheres to contribute positively to solving local and global issues. 

This finding helped us design learning outcomes for the next cycles that allow us to understand 

the effect of the pedagogical intervention on the 4Cs we consider crucial in CLIL science lessons 

where students do projects.  

After this cycle we also realised that more teachers should be involved in the pedagogical 

intervention in order to hear their voices and empower them to contribute to our action research 

study. Action research is cooperative by nature and the more members from the community who 

contribute to solve the issue identified, the better. A school coordinator also informally suggested 

that more quantitative data may help us understand the potential effect of the pedagogical 

intervention on students’ learning outcomes and that he would like  more teachers in the school to 

get involved in this innovative projects that aimed at fostering a more holistic and higher quality 

education. 

5.2 Cycle II 

 Cycle I revealed many factors that shaped the planning and action of next cycles. It was 

evident that students liked the pedagogical intervention and data collected suggested that 

motivation, teacher as a model, cooperative work, videos in the classroom, and hands-on work 

were crucial for the success of their projects and the achievement of the learning outcomes set for 

each project. Additionally, the first cycle helped us understand how the 4Cs were perceived by the 



study participants and how we could include these aspects in our next planning. Scientific 

citizenship was an emergent dimension that alongside scientific literacy, scientific thinking, and 

scientific knowledge helped us set new learning outcomes that we reckoned would reflect what a 

CLIL implementation may achieve in science lessons. 

 Teachers who had been with the students who participated in the first cycle, informally told 

me that students were reading different texts in English outside the classroom. That motivated me 

to foster reading strategies in the following cycles. Additionally, the academic coordinator told me 

that content standards were not affected by the pedagogical intervention since our eleventh graders, 

who graduated at the end of the year, achieved similar results in Biology, Chemistry, and Physics 

as previous years in standard examinations required to access tertiary education. Moreover, five 

of our students won scholarships to study at different universities. All these positive outcomes 

motivated us to continue pursuing our objective to help students improve their English level while 

learning science in an interdisciplinary way. 

 At a practical level, some changes were suggested after reflecting on the first cycle 

dynamics. The school coordinator and a science teacher recommended that the next cycles could 

last just one term (about six months) so we could make changes in a shorter time. I certainly agreed 

with this suggestion because students at tenth and eleventh grades had two semesters over a school 

year (similar to most universities in Colombia), instead of four bimesters as all the other students 

at school had. This would facilitate the marking process and our study would be in alignment with 

school times and dynamics. They also suggested that more quantitative data could be gathered to 

help our school understand what effects this action research study may have on students’ 

achievement.  



 A language teacher also volunteered to participate in our study since he was in charge of 

teaching some of our groups. We talked about the first cycle and he felt really interested in helping 

our students improve their English level and at the same time he said he wanted to learn about 

science in English because his kid was at a bilingual school and he wanted to practice topics related 

to science to help him with his homework. While talking with the language teacher we agreed that 

we had to establish some routines in the classroom to encourage students to use the target language 

on a daily basis. He also told me that students did not know how to use the dictionary and that they 

needed to practice reading because they seemed to struggle with this skill. This comment resonated 

with my intention to foster students’ reading skills. We considered the idea of teaching reading 

strategies such as skimming and scanning, summarising, predicting, using context clues, cognates 

and cooperative reading strategies such as reciprocal teaching and think aloud.  

 At this point I felt that this study started to have a tangible impact on our community, since 

more members of the school community became interested in knowing what we were doing and 

how they could participate. I think this interest was partly because of a recognition we received 

from the Ministry of Education of the Republic of Korea who selected our study as one of the most 

innovative in terms of use of ICT in Colombia. This recognition set our study ‘in the spot light’ 

and helped us broaden our academic network. 

 In order to adopt stakeholders’ suggestions to include more quantitative data and facilitate 

the participation of more teachers in the study, we decided to use Ivankova´s (2015) mixed-

methods framework for action research in the following cycles. This framework helped us clarify 

how to collect and analyse both quantitative and qualitative data during our action research study. 

The framework consists of the following phases: diagnosing, reconnaissance, planning, acting, 

evaluation, and monitoring. We had already conducted the first cycle where the diagnosing and 



reconnaissance phases had been covered. For this reason, we decided to start the second cycle from 

the planning phase. We used the meta-inferences from the analysis of the first cycle and 

stakeholders input to develop the planning and intervention of the next two cycles. 

5.2.1 Planning Phase 

 We had already identified the problem set for our action research study with the population 

analysed in the first cycle. However, eleventh graders left school and tenth graders continued 

participating in the study but now as eleventh graders. We also had new students (tenth graders) 

who had selected the course but we did not know what their English level was and what their 

perceptions were regarding the pedagogical intervention. In this year, due to student registration, 

we had two groups of science. One class consisted of 40 students who selected science as their 

main course. The other class also belonged to the science department but they specialised in 

pharmacy as their choice was pharmacy not science (these names were given to the courses offered 

by the science department at school). The pharmacy class had 41 students initially but one student 

left the class and as a consequence they were also 40 students. According to the academic 

coordination, these students had vocational orientations similar to the science class. The fact that 

we had these two groups, opened a fantastic possibility to compare their performance since they 

both had the same content lesson with me (Biology) but one class (science, from now on, the 

intervention group) did projects while the other class (pharmacy, from now on the control group) 

did not have to do projects this year according to the school curriculum. 

 We ensured that the new students understood the purpose of the research and we met with 

their parents to talk about our research study and to ask them to participate by signing the letters 

of informed consent. We also decided to identify the new students’ perceptions on the phenomenon 



under study through the same survey we had applied in the first cycle with some modifications 

based on experience and reflection (Appendix 5). Tables 5.12 to 5.15 show students’ responses. 

Question Item Intervention Group Control Group 

Number 

of 

students 

Percentage Number 

of 

students 

Percentage 

Do you think 

English is? 

Extremely important 34 85% 30 75% 

Very important 2 5% 8 20% 

Quite important 4 10% 1 2.5% 

Somewhat important 0 0% 1 2.5% 

Unimportant 0 0% 0 0% 

How frequently 

do you use 

English outside 

your English 

class? 

Always 1 2.5% 0 0% 

Very often 3 7.5% 1 2.5% 

Sometimes 25 62.5% 35 87.5% 

Seldom 7 17.5% 1 2.5% 

Never 4 10% 3 7.5% 

What skill is the 

most difficult 

when you learn 

English? 

 
*Students were able to 

select more than one 

option 

Speaking 10 25% 12 30% 

Listening 5 12.5% 5 12.5% 

Grammar 35 87.5% 20 50% 

Reading 20 50% 25 62.5% 

Writing 25 62.5% 23 57.5% 

What do you 

think is your 

English level at 

this moment? 

Excellent 0 0% 0 0% 

Very good 1 2.5% 1 2.5% 

Good 7 17.5% 4 20% 

Fair 20 50% 17 42.5% 

Poor 12 30% 18 45% 

Do you think 

English in your 

personal life is: 

Extremely important 1 2.5% 0 0% 

Very important 5 12.5% 5 12.5% 



Quite important 25 62.5% 20 50% 

Somewhat important 8 20% 10 25% 

Unimportant 1 2.5% 5 12.5% 

Do you think 

English in your 

academic life is: 

Extremely important 10 25% 5 12.5% 

Very important 20 50% 20 50% 

Quite important 10 25% 13 32.5% 

Somewhat important 0 0% 2 5% 

Unimportant 0 0% 0 0% 

Table 5.12: Students’ responses to questions related to their perception of English. 

 

Item Intervention Group Control Group 

Number of 

students 

Percentage Number of 

students 

Percentage 

Workshops 2 5% 3 7.5% 

Guides 5 12.5% 10 25% 

Activities from a 

book 

3 7.5% 10 25% 

Lab Experiments 30 75% 28 70% 

Investigations 35 87.5% 20 50% 

Debates 25 62.5% 10 25% 

Activities online 10 25% 5 12.5% 

Table 5.13: Students’ responses to the question: What type of academic activities do you prefer 

doing inside and outside the classroom to improve your learning? 

 

Question Item Intervention Group Control Group 



Number 

of 

Students 

Percentage 

 

Number 

of 

Students 

Percentage 

 

How important 

do you think 

Communication 

and Information 

Technologies 

(ICT) are in your 

learning process? 

Extremely important 10 25% 4 10% 

Very important 20 50% 17 42.5% 

Quite important 10 25% 15 37.5% 

Somewhat important 0 0% 4 10% 

Unimportant 0 0% 0 0% 

How important 

are ICT in your 

daily life? 

Extremely important 4 10% 0 0% 

Very important 15 37.5% 2 5% 

Quite important 20 50% 28 70% 

Somewhat important 1 2.5% 10 25% 

Unimportant 0 0% 0 0% 

What ICT tools 

do you normally 

use? 

 
*Students were able to 

select more than one 

option 

Search engines (e.g. 

Google) 

35 87.5% 37 92.5% 

Email 20 50% 15 37.5% 

Chats 25 62.5% 35 87.5% 

Blogs 15 37.5% 20 50% 

Videos 28 70% 30 75% 

Social Networks (e.g. 

Facebook, Twitter, etc.) 

40 100% 40 100% 

Academic Platforms 10 25% 3 7.5% 

Others Videogames  4 10% 5 12.5% 

Skype 2 5% 0 0% 

Table 5.14. Students’ responses to questions related to their perception of technology. 

 In this cycle we added questions regarding students’ knowledge about what a rubric is, how 

to write a scientific name correctly, and what they understood about concepts such as scientific 

knowledge, scientific literacy, scientific thinking, and scientific citizenship. Students’ responses 

can be found in the following table: 



Item Intervention Group Control Group 

Number of 

students who 

chose the correct 

answer/wrote an 

answer 

Percentage Number of 

students who 

chose the 

correct 

answer/wrote 

an answer 

Percentage 

What is the scientific 

name of the only 

bear present in South 

America that is an 

endangered species? 

10 25% 8 20% 

Do you know the 

term: Scientific 

knowledge? 

7 17.5% 5 12.5% 

Do you know the 

term: Scientific 

literacy? 

0 0% 0 0% 

Do you know the 

term: Scientific 

thinking? 

3 7.5% 2 5% 

Do you know the 

term: Scientific 

citizenship? 

0 0% 0 0% 

Do you know what a 

rubric is? 

0 0% 0 0% 

Table 5.15: Students’ answers to the new questions set for this cycle. 

 Students’ responses were somehow similar to those provided by the previous groups 

analysed in the first cycle. When asked about the scientific name of the spectacled bear just 25% 

of students in the intervention group and 20% in the control group chose the correct answer 

(Tremarctos ornatus). This result showed us that most students did not know the basic rules for 

writing scientific names, such as italicisation of the two words (genus and species) and 

capitalisation of the first word (genus). As to the other five questions, few students wrote an answer 

related to the terms asked. Ten students in the intervention group and seven students in the control 

group wrote something related to the terms scientific knowledge, and scientific thinking. The other 



words were totally unknown for both groups. As to the meaning of rubrics, we established that 

students had never used them before, due to the fact that they were not familiar with that term.  

Both groups also completed the English diagnostic test we used in the first cycle. Students’ 

English level according to the diagnostic test (Figure 5.29 and 5.30) was also poor. Most students 

(75% in the intervention group and 77.5% in the control group) had an A1 level. A few students 

demonstrated B1 level, 5% in the intervention and 2.5% in the control group. The 20% remaining 

in the intervention group and the 20% in the control group obtained an A2 band according to the 

CEFR. 

 

Figure 5.29: Intervention group students’ English level 

75%

20%

5%

Students' English level

A1
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Figure 5.30: Control group students’ English level 

 Additionally, in this cycle students completed a questionnaire (Appendix 13) with some 

questions regarding their socio-economic conditions. This instrument helped us establish students’ 

baseline information regarding some information we wanted to compare, such as their access to 

ICT at home and their contact with people from other countries (Tables 5.16 & 5.17). I must admit 

that the results of this questionnaire surpassed my expectations since I thought only a few students 

had had any contact with foreigners. However, 21 students in the intervention group and 17 in the 

control group reported having had some contact with people from other countries. This contact 

was through social media, family members, friends, and social programmes offered by religious 

communities and NGOs. 

Student 

Number 

Age Sex English 

Level 

Socioeconomic 

Stratification 

Computer at 

home 

Internet at 

home 

Contact with 

foreigners 

1 15 F A1 1 NOT NOT NOT 

77.5%

20%

2.5%

Students' English level

A1

A2

B1



2 15 F A2 2 YES YES YES 

3 16 M A1 4 YES YES YES 

4 15 F A1 3 YES YES YES 

5 15 F A2 2 YES YES NOT 

6 15 F A1 3 YES YES NOT 

7 15 M A1 2 YES NOT NOT 

8 15 M B1 3 YES YES YES 

9 15 M A2 2 YES YES YES 

10 15 M A1 2 YES YES NOT 

11 16 M A1 2 YES YES YES 

12 16 F A1 2 YES YES NOT 

13 15 M A1 2 YES YES NOT 

14 16 M A1 2 YES YES NOT 

15 14 M A1 1 YES YES NOT 

16 15 M A1 2 YES YES YES 

17 17 M A1 1 YES YES NOT 

18 16 F A2 2 YES YES YES 

19 16 F A2 2 YES YES YES 

20 15 M A1 1 YES YES YES 

21 15 M A1 2 YES YES NOT 

22 15 F A1 1 YES NOT YES 

23 15 F A1 2 NOT YES NOT 

24 15 M A2 1 YES YES YES 

25 17 M A1 2 YES NOT YES 



26 16 F A1 2 YES YES YES 

27 15 F A1 3 YES YES NOT 

28 15 M A1 2 YES YES YES 

29 15 M A1 2 YES YES YES 

30 16 F A1 2 NOT NOT NOT 

31 14 F A1 2 YES YES YES 

32 16 M A1 2 YES YES YES 

33 16 F A1 2 YES YES YES 

34 16 M A2 2 YES YES NOT 

35 16 M A1 2 YES YES NOT 

36 16 F B1 2 YES YES YES 

37 15 F A1 2 NOT YES YES 

38 15 F A1 2 YES YES NOT 

39 15 M A1 2 YES YES NOT 

40 17 M A2 2 YES YES NOT 

Table 5.16: Intervention group students’ demographic information 

Student 

Number 

Age Sex English 

Level 

Socioeconomic 

Stratification 

Computer at 

home 

Internet at 

home 

Contact with 

foreigners 

1 17 M A1 2 YES YES NOT 

2 16 F A1 3 YES YES YES 

3 15 F A1 2 YES YES YES 

4 16 F A1 2 YES YES NOT 

5 16 F A1 2 YES YES NOT 

6 17 F A1 2 YES YES NOT 



7 16 F A1 1 YES YES NOT 

8 15 F A1 2 YES YES NOT 

9 18 F A1 1 YES YES YES 

10 16 F A1 2 YES YES YES 

11 16 M B1 1 YES YES YES 

12 16 F A1 2 YES YES NOT 

13 16 F A1 2 YES YES YES 

14 16 M A1 4 YES YES YES 

15 15 F A1 2 YES YES NOT 

16 15 F A1 3 YES YES YES 

17 17 F A2 2 YES YES YES 

18 17 M A1 2 YES YES NOT 

19 16 F A1 2 YES YES NOT 

20 17 F A1 1 YES YES NOT 

21 17 F A2 2 YES YES NOT 

22 16 F A2 3 YES YES NOT 

23 16 M A1 1 YES YES NOT 

24 16 F A1 2 YES YES NOT 

25 16 M A1 2 YES YES NOT 

26 17 M A1 3 NOT NOT YES 

27 17 M A2 3 YES YES NOT 

28 16 M A1 2 YES YES YES 

29 17 M A1 2 YES YES NOT 

30 17 F A1 1 YES YES NOT 



31 17 M A2 3 YES YES YES 

32 17 F A1 2 YES YES NOT 

33 17 M A1 2 YES YES NOT 

34 16 M A2 2 YES YES NOT 

35 17 F A1 3 YES YES YES 

36 16 F A1 1 YES YES YES 

37 16 F A1 1 YES YES YES 

38 17 M A2 3 YES YES NOT 

39 16 F A1 1 YES YES YES 

40 16 M A2 1 YES YES YES 

Table 5.17. Control group students’ demographic information 

 After establishing new students’ perceptions on the issue and having more teachers willing 

to participate in the study, we had to define the research questions for this cycle and the mixed 

methods design that we considered could facilitate the research process. It was not easy to agree 

on the mixed-methods action research (MMAR) design for this cycle but we eventually agreed 

upon the use of a concurrent Quan + Qual MMAR design. On the one hand, we found that this 

design is beneficial because it allows teacher-researchers to collect both quantitative and 

qualitative data that is complementary on the same issue at a low cost and in a short time. On the 

other hand, this design may require the participation of a research team with varied research skills 

that allow them to handle different data collection and analysis procedures. Fortunately, due to my 

background as both a scientist and a teacher, and my research training during the doctoral 

programme, I was aware of the affordances and challenges of each type of research. Additionally, 

I had colleagues who were always willing to help me with any doubt or concern that might arise 



in the research process. Figure 5.31 displays the visual diagram of our concurrent Quan + Qual 

MMAR study design: 

 

Figure 5.31. Concurrent Quan + Qual MMAR study design 

   As it is shown in Figure 5.31, this cycle integrated quantitative (surveys and test scores) 

and qualitative (semi-structured interviews, focus groups, artefacts, and teacher’s journal) data. 

The weighting or priority was distributed equally between the methods. The results from the two 

strands (quantitative and qualitative) were combined and contrasted in the analysis stage to better 

understand the effects of the pedagogical intervention on students’ learning outcomes.  



5.2.1.1 Research Questions 

 The main research question for this study was: What are the effects of technology-

enhanced CLIL-based environmental learning projects on students’ learning outcomes? To 

answer this, the following sub-questions were posed for this cycle: 

Have the science test scores for the intervention group changed after the pedagogical 

intervention took place? 

What are teachers’ views of the potential effects of the pedagogical intervention on students’ 

learning outcomes? 

How can the quantitative test scores and interview themes jointly explained the potential 

impact of projects on students’ learning outcomes? 

5.2.2. Action Phase 

 At this stage of the study, tenth graders were introduced to CLIL by creating class routines 

(writing the date in English, having a glossary at the end of their notebooks), exposing them to the 

target language through presentations and audio-visual material, and designing a learning 

environment that reduced anxiety levels to make them feel comfortable when using English in 

class. We decided to foster the development of reading skills with their language teacher and 

selected some readings related to the topics students had to revise during this term. Additionally, 

this stage allowed me to understand students’ expectations and needs, to introduce them to the use 

of rubrics, and set self-assessment criteria based on the previous cycle findings (Figure 5.32), as 

well as other procedures which were important for them to conduct their projects. 

 

 



 

Figure 5.32: Self-assessment criteria 

 Initially, I had not planned to conduct any project during the first term, since tenth graders 

usually start doing projects in the second semester. They had not had any experience doing projects 

before, let alone using English as a vehicle of communication. However, I was flabbergasted by 

students’ responses in the initial survey and realised, to my surprise, that they had had contact with 

foreigners, some of them were studying English in language institutes and universities and by and 

large they were really motivated to use the target language while doing projects related to their 

contexts. We thought this could also be a great opportunity to compare the two classes, since they 

shared some features that suggested that the control group might be an appropriate counterfactual 

for the intervention group. Such comparison may give us some interesting data regarding our 

research questions. For all these reasons, we decided to encourage tenth graders to conduct a 

project in this cycle.  



 We divided the class into groups of 4-5 students where they had to start negotiating 

meaning and rules for work while doing projects. Furthermore, in this stage students were 

supported by placing special focus on the importance of moving from lower-order to higher-order 

thinking skills through scaffolding. This was achieved using different methods such as preview-

review and reciprocal teaching. With the language teacher we placed special emphasis on students’ 

development of reading skills. The science teacher who accompanied the articulation process with 

a university the previous cycle, was impressed by students’ performance last year and he decided 

to help us with some material we needed to set laboratory practicals, to use the microscopes 

provided by the school, and to organise two field trips where students could expand their 

knowledge of the topics dealt in class and in their projects (one field trip for tenth graders and one 

for eleventh graders). 

 On the other hand, eleventh graders were already used to doing CLIL projects and they 

started setting up their project from the beginning. I showed them what their classmates had done 

the previous year and they felt excited and wanted to do something similar. They were also 

motivated because the school had approved a field trip where they had the chance to visit a natural 

park in the city. They wanted to collect some data there regarding their project and record some 

evidence of their learning experience. The science teacher who helped us in the study suggested 

to students that they could also involve people from their community by asking them questions 

related to global environmental changes. It was great to see how ideas from other teachers were 

influencing students’ work in class. The idea of setting up a climatological station had been 

suggested by a colleague who had done it with her groups before and she motivated me to do it 

with my students the previous cycle. Students saw some pictures and videos of their classmates’ 

climatological stations and wanted to do something similar in their own homes. 



I continued fostering a critical analysis of intercultural understanding from a scientific 

standpoint throughout the pedagogical intervention. The language teacher, the science teacher and 

myself encouraged students to ‘think as scientists do’ in order to help students internalise 

procedures scientists follow to provide potential solutions to the problems raised in their contexts. 

I also encouraged the different groups to work independently. At the beginning it was difficult for 

them to work on their own because they were not used to doing it at school. However, through the 

projects they became more independent and started to work well in groups. 

4.1.3.3.1 Project 1 

 Tenth graders decided to conduct a project in this cycle. The topics suggested in the school 

curriculum were related to levels of organisation in living things with a special focus on 

biomolecules. After discussing the potential topic for their project, we decided that the most 

relevant topic to students’ interests, school reality, and the school curricula was something related 

to eating habits. Students had to learn what biomolecules are essential for our wellbeing, where do 

we get them from, and why it is important to have healthy eating habits. Table 5.18 summarises 

the learning outcomes and phases planned for this new project. 

 

PROJECT 1 “Healthy Eating Habits” 

Learning Outcomes 

 On completion of this project, students will be able to understand the importance of a 

balanced diet. 



 On completion of this project, students will be able to use English and Spanish to 

articulate their understanding of eating habits. 

 On completion of this project, students will be able to gather and assess data. 

 On completion of this project, students will be able to understand their role as scientists 

and as key members of the school community. 

Content and Language 

(Language of learning, 

Language for learning, 

Language through 

learning) 

Levels of organisation in living things, revise basic concepts 

(cells, organelles, biomolecules, proteins, carbohydrates, 

lipids, nucleic acids, ATP, vitamins, energy, mitochondria, 

glycolysis, Krebs cycle, oxidation, reduction), set up projects 

(what I know, what I don’t know, what I need to know), 

collect and assess data, language for giving suggestions 

(modal verbs), language for asking, language for negotiating. 

Engagement Do you use the school canteen? (Watch videos related to the 

topic) set their project problem. 

Exploration Read about eating habits around the world. Identify the 

different food types and their importance for our organism. 

Watch videos about cell respiration and metabolism.    

Explanation Explain the main features of carbohydrates, lipids, proteins 

and nucleic acids. Make a graphic organiser where you 

explain how our cells produce energy. 



Elaboration Collect and assess data regarding students’ eating habits in the 

school canteen. Afterwards make a poster where you give 

them advice to improve their eating habits. 

Evaluation Self-evaluation and co-evaluation using the rubric devised for 

this project (Appendix 14) 

Table 5.18: Project 2- Cycle II 

 The school has a canteen where students can get breakfast in the morning and lunch in the 

afternoon. The service offered by the school canteen is highly regarded among the school 

community; however, students found that one of the biggest issues was that some students did not 

have healthy eating habits and wasted some of the food they received, particularly vegetables and 

salads. Students used Edmodo to communicate among members of the group and to record their 

projects’ process (Figure 5.33). Students designed surveys to establish students’ perceptions on 

the issue and how they could contribute to solve it. Figure 5.34 shows a sample of one of the 

questionnaires created by students to gather the data they required for their project. 

 



 

Figure 5.33: Students’ post in Edmodo 

 

 

Figure 5.34: Students’ questionnaire 



 After gathering data through the instruments they had devised, students organised and 

analysed these data in order to understand how they could propose a solution to raise students’ 

awareness on the importance of having a healthy diet and contribute to solving the food waste 

issue. To organise the data, students put together students’ replies to surveys and questionnaires 

(Figures 5.35, 5.36 & 5.37).  

 

Figure 5.35: Data collected by students 

 It is interesting that the data gathered by this group showed the wide variety of products 

that students eat and potential solutions the students surveyed suggested to reduce food waste. 

Among those suggestions, they recommended students’ self-service and subsequently less salad 

in their dishes. When I asked this group about their findings, they told me that it was evident that 

most students did not like salads served at the school canteen and the best solution they found was 

to avoid salad in their diets. They said that they wanted to make posters with the shape of fruits 

and vegetables to emphasise the importance these products have in our diets (Figure 45):   



 

Figure 5.36: Students’ posters 

When asked about the importance of proteins, students found that most replies showed lack 

of awareness. Just a few responses related proteins to structural functions and as sources of energy 

(Figure 5.37). When I asked my students what they thought of this finding, they said that before 

my class they were also unaware of how important proteins were in their diets. They learnt about 

the importance of proteins when we revised the relevant role they have as the building blocks of 

our organisms.  

 

Figure 5.37: Students’ answers to the question “Do you know the importance of eating proteins 

for our body” 



After collecting data and establishing students’ current knowledge and concerns regarding 

food waste at the school canteen, students created their posters based on their findings and 

reflections. The language teacher suggested that students could practice how to use modal verbs 

while doing their projects, since they wanted to give tips, raise awareness, and provide suggestions 

to their schoolmates. As a result, we encouraged students to give some tips or advice to their 

classmates in school regarding eating habits. Figure 5.38 shows the feedback we gave to students 

who wanted to use English in their posters and asked for a revision of the language they used.  

 

 

Figure 5.38: Students’ feedback 



 

Figure 5.39: Students’ products 

The posters that students set up in the school canteen (Figure 5.39) provided 

recommendations and suggestions based on the information students found most relevant to those 

who benefit from the service provided by the school canteen. Their tips revolved around the 

importance of proteins, fruits, and vegetables for a healthy diet and the need to avoid wasting food. 

Students’ products reflected their own learning process, since they had to devise instruments to 

understand the issue under study, they had to collect and analyse data to finally make suggestions 

according to their findings and reflections. The language teacher was a little dissapointed that not 

all students used English in their posters and therefore did not practise the use of modal verbs to 

provide tips; however, he found it very interesting that students learnt a lot of vocabulary related 

to biomolecules and that the strategy of teaching students the importance of cognates in science 

seemed to be successful, since students felt more comfortable when using new vocabulary in class. 



4.1.3.3.2 Project 2 

Eleventh graders conducted one project during this cycle. Their project was also related to 

global environmental changes and lasted for roughly 5 months. In the same way as the project 

conducted by their classmates in the previous cycle, this project focussed on climate change and 

global warming, since these are topics embedded in the school curriculum for that particular 

semester. Students set up their climatological stations at home but this time they decided to 

interview a member of their families or a person from their communities who had lived in the city 

for a long time. With the information collected through their climatological stations and the 

interviews, they wanted to deepen their understanding of how weather in Bogota had changed over 

the last years. They also formulated their own definition of global warming and its effects on the 

planet. Videos that showed opposing views on this issue were also key for students to critically 

analyse the stance defended by scientists and media. Their final product was also a video where 

they provided evidence of the whole project. 

 We realised with the language teacher that students had problems in constructing sentences 

using conditionals; therefore, we motivated students to write sentences using conditionals to 

communicate their thoughts regarding global environmental changes, especially when they 

provided their own reflections on this issue. Additionally, meta-inferences drawn from cycle I 

allowed us to redesign the learning outcomes we wanted our students to achieve after conducting 

their projects. For this cycle, we decided to reformulate the learning outcomes bearing in mind the 

four dimensions we wanted our students to reflect upon while conducting their CLIL projects 

(scientific knowledge, scientific thinking, scientific literacy, and scientific citizenship). 

 



PROJECT 2 “Heating the Meaning of Global Warming” 

Learning Outcomes 

 On completion of this project, students will be able to define the term “Global 

Warming” and recognise the factors that may contribute to this environmental issue. 

 On completion of this project, students will be able to use English and Spanish to 

articulate their understanding of “Global Warming”. 

 On completion of this project, students will be able to collect, assess, and report data. 

 On completion of this project, students will be able to understand their role as scientists 

and emulate what scientists do to reach conclusions. 

Content and Language 

(Language of learning, 

Language for learning, 

Language through 

learning) 

Weather vs climate, describe weather patterns, identify 

instruments to measure weather and climate, revise basic 

concepts (biotic, abiotic, resilience, sustainability, ozone 

layer, world biomes), analyse environmental policies and the 

role of governmental organisations, become aware of global 

environmental change. 

Engagement Has the weather in Bogotá changed over the last years? 

(Watch videos related to the topic) set their project problem. 

Exploration Set up a climatological station at home and collect data 

regarding weather patterns (air pressure, temperature, wind 

direction, pluviosity). Interview a senior member of your 



community to find out if weather in Bogotá has changed over 

the last years. Watch videos about global warming and global 

environmental change.    

Explanation Explain the difference between weather and climate, biotic 

and abiotic, world biomes, and the opposed views regarding 

global warming. 

Elaboration Analyse the data collected and what has been learnt from the 

research process to define the term global warming, its causes 

and potential solutions. Make a video to communicate your 

thoughts on this topic. 

Evaluation Self-evaluation and co-evaluation using the rubric devised for 

this project (Appendix 15) 

Table 5.19: Project 2- Cycle II 

 The videos made by students displayed their definitions of global warming and provided 

evidence of the use of Spanish and English as vehicle of communication. To better understand the 

potential effect of the pedagogical intervention on students’ learning outcomes we carefully 

revised their products and contrasted them with the rubric we had co-constructed with students. 

Students’ products displayed what they defined as global warming. Their definitions were 

presented in both Spanish (Figure 5.40) and English (Figure 5.41) depending on students’ interest. 

Those who decided to use English in their definition reported that they wanted to practise the target 

language and that by using English they thought they could reach broader audiences who could 



see and understand their work. Those who used Spanish said that they found it easier to do it in 

Spanish. I think that it is important that students feel free to use either language in their projects 

and that they are aware that their choice may have an impact on the way they communicate their 

thoughts to different audiences. 

 

Figure 5.40: Students’ definition of global warming in Spanish 

 

Figure 5.41: Students’ definition of global warming in English 

 Figure 5.42 shows a definition that considered several elements. At first, students defined 

global warming as a problem that affects all living organisms on the planet. Afterwards, they 



described some of its causes, such as greenhouse gases and pollution. Then, they mentioned what 

others may think about global warming. They said that it might be a myth, just a cycle of the planet, 

but then stressed that it is not a myth and that we as humans have had a negative impact on this 

issue. Finally, students wrote a conditional sentence and the consequences that global warming 

has had on the environment. This sample shows what we wanted our students to do throughout 

this project. We wanted them to define this issue based on their experience (climatological 

stations), other’s experiences (interviews, videos), and their own reflections. By showing the 

counterargument some people support, they are displaying critical thinking skills which is a key 

element of scientific thinking. 

 

Figure 5.42: Students’ definition of global warming 

 The language teacher wanted them to focus on the use of conditionals and students did a 

good job in this matter as well. Figures 5.43 to 5.45 show some of the conditional sentences 

students wrote in their videos. Some students decided not to write conditionals but preferred to use 

them while explaining their projects in their videos. On the whole students followed grammatical 



rules reinforced in their English class and the language teacher was proud of the students’ final 

products. 

  

 

Figure 5.43: Students’ conditional sentences 

 

 

Figure 5.44: Students’ conditional sentences 

 



 

Figure 5.45: Students’ conditional sentences 

 Beyond the accuracy of the conditional sentences they wrote, I was glad that they displayed 

higher levels of reflection and community involvement. Students’ reflections showed some 

evidence of the development of scientific citizenship. This is evident when students encouraged 

others to act, when they raise awareness of the fact that overlooking the problem or pretending that 

it is not a problem may bring negative consequences to the planet, and when they emphasised that 

if we as global citizens do not take care of our planet we should not use our scientific knowledge 

to look for other planets to inhabit.  

 As I see it, the students’ products provided evidence of the desired learning outcomes we 

wanted them to achieve. However, there were other things in the process that showed us how 

students were achieving these learning outcomes. For instance, Figure 5.46 shows a graphic 

organiser made by one student while establishing the differences between weather and climate. 

We can see how students used both Spanish and English to articulate their thoughts on this topic.  

 



 

Figure 5.46: Students’ graphic organiser 

 Additionally, when students organised their groups to work on this project, they decided 

to personalise their work by selecting a name for their group and creating a logo that represented 

them in all the tasks set to complete the project. The name dragonfly was chosen by all members 

of this group and the logo they created (figure 5.47) was used to represent them, even in the final 

product they submitted. We can see how fundamental membership is for these learners who felt 

part of a group and wanted to show others what they felt using art to express their identities. 

 

Figure 5.47: Students’ group logo 



 Finally, Figure 5.48 shows something we consider key while doing research. We 

permanently encouraged students to make sure they did not plagiarise other’s work. They were 

constantly reminded to ask for permission and or cite material or resources that they used in their 

projects. This group decided to use some music from an artist in their video and when they were 

asked about copyright they showed a screenshot of a chat they had had with the artist (who was 

born in a different country). A student said that she was the artist’s friend online and that she really 

liked his song´s message and wanted to include it in their video. She contacted him to ask for 

permission which was granted by the artist replying that his music was meant to be used and 

shared. He wished her luck in their project and authorised the use of his clip in the video that 

students created. The final product made by this group showed the clip and credits were given to 

the artist.  

 

Figure 5.48: Students’ asking permission to use material in their video 



 This project involved elements that we had not considered in the first cycle. Students did 

things beyond my expectations and I really felt that they had contributed hugely to their learning 

process. The language teacher’s suggestions were also important since some students showed 

command of grammatical forms (conditionals) that they are expected to master when sitting 

external examinations. 

5.2.3. Evaluating Phase 

I will present the analysis of the findings of the second cycle according to each research 

question. Quantitative data is displayed in tables and graphs and qualitative data illustrated by 

excerpts. 

5.2.3.1. Have the science test scores for the intervention group changed after the pedagogical 

intervention took place? 

 To answer this question, we analysed the pre-tests and post-tests taken by tenth graders 

before and after the pedagogical intervention took place. Measures of central tendency and 

dispersion are displayed. The tests were marked from 0.0 to 5.0 following school standards. It is 

important to mention that at that time the school had decided to increase their assessment 

standards; as a consequence, in order to achieve a pass standard in any subject, students needed a 

score equal to or higher than 3.5. Tables 5.20 and 5.21 display the scores students obtained on the 

pre-test and post-test for the intervention group and for the control group respectively. 

 

Student 

Number 

Pre-test Post-test 

1 30 35 

2 40 35 



3 25 40 

4 35 45 

5 35 35 

6 30 35 

7 25 30 

8 40 45 

9 45 50 

10 30 30 

11 30 30 

12 30 25 

13 25 25 

14 35 40 

15 30 30 

16 35 35 

17 25 30 

18 35 45 

19 30 40 

20 30 40 

21 25 35 

22 30 30 

23 25 30 

24 35 45 

25 30 30 

26 30 35 

27 35 35 

28 25 30 

29 35 45 

30 25 25 

31 40 45 

32 35 30 

33 30 35 

34 35 35 

35 25 30 

36 35 45 

37 40 50 

38 35 40 

39 30 35 

40 30 35 

Table 5.20: Intervention group students’ scores 



 

Figure 5.49: Intervention group pre-test students’ scores 

 

Figure 5.50: Intervention group post-test students’ scores 

 We can see an increase in students’ performance after the pedagogical intervention took 

place. The intervention group increased 23% the number of students who passed the test.   

Student 

Number 

Pre-test Post-test 

1 20 10 

2 35 35 

3 25 30 

4 20 35 

5 15 15 

42%

58%

Pre-test Intervention Group

Pass

Fail

65%

35%

Post-test Intervention Group

Pass

Fail



6 25 15 

7 30 30 

8 25 25 

9 30 20 

10 25 25 

11 40 45 

12 30 35 

13 30 30 

14 30 30 

15 25 30 

16 35 40 

17 40 45 

18 10 15 

19 20 15 

20 25 30 

21 25 20 

22 40 45 

23 25 20 

24 35 35 

25 35 45 

26 30 25 

27 30 30 

28 35 40 

29 15 20 

30 30 35 

31 35 40 

32 30 30 

33 25 20 

34 25 15 

35 25 30 

36 35 35 

37 30 30 

38 30 35 

39 25 30 

40 25 30 

Table 5.21: Control group students’ scores 

 



 

Figure 5.51: Control group pre-test students’ scores 

 

 

Figure 5.52: Control group post-test students’ scores 

 In the control group we can also see an increase in students’ performance. The number of 

students who passed the test increased by 10%. The changes in the pre and post-tests are slightly 

different between both groups. In order to understand such difference, we analysed the way data 

tended to separate or agglomerate close to the average values. The following Tables (Table 22 and 

23) show the measures of central tendency (mean, median, and mode) and dispersion (range, 

variance, and standard deviation) for both the intervention and the control groups.  

25%

75%

Pre-test Control Group

Pass

Fail

35%

65%

Post-test Control Group

Pass

Fail



Measures of 

central 

tendency 

Intervention 

Group 

Pre-test 

Intervention 

Group 

Post-test 

Control Group 

Pre-test 

Control Group 

Post-test 

Mean 3.175 3.6 2.8 2.9125 

Median 3.0 3.5 3.0 3.0 

Mode 3.0 3.5 2.5 3.0 

Table 5.22: Measures of central tendency 

 Data show that both groups increased their scores mean values in the post-test. However, 

there is a marked difference between the mean values of the pre-test (3.1) and post-test (3.6) in the 

intervention group compared to those values (2.8 and 2.9) in the control group. This difference 

suggests that the changes in the intervention group might have been due to the pedagogical 

intervention. Nevertheless, it was not the purpose of the study to establish any relation of causality, 

therefore, we prefer to display the data to illustrate the changes that took place during the 

pedagogical intervention and discuss the potential reasons that the study participants found to 

account for these changes. The following table shows the way data dispersed in the pre and post-

tests. It is noticeable that the control group had higher variance than the intervention group among 

their students’ performance. This finding suggests that the control group was more heterogeneous 

than the intervention group.   

Measures of 

dispersion 

Intervention 

Group 

Pre-test 

Intervention 

Group 

Post-test 

Control Group 

Pre-test 

Control Group 

Post-test 

Range 2.5 – 4.5 2.5 – 5.0 1.0 - 4.0 1.0 – 4.5 



Variance 0.2634615 0.4641026 0.4589744 0.8831731 

Standard 

deviation 

0.513285 0.6812507 0.6774765 0.9397729 

Table 5.23: Measures of dispersion 

 Figures 5.53 to 5.66 display boxplots of the pre-test and post-test scores against the 

categorical variables we selected for the study (sex, English level, socio-economic stratification, 

access to computers and the internet at home, and contact with foreigners) as well as the continuous 

variable age. Blue lines show the mean and yellow lines the maximum and minimum values 

registered for each test.  

 

Figure 5.53: Intervention and control groups pre-test scores according to students’ sex 

 

Figure 5.54: Intervention and control groups post-test scores according to students’ sex 



 The relation between students’ sex and their scores are also different in both groups. In the 

intervention group female students displayed the best scores, while in the control group male 

students had a slight advantage over females. In the post-test, students in the intervention group 

did better and the difference between male and female students was reduced. In the control group 

there was no difference between the means of the pre and post-tests. 

 

Figure 5.55: Intervention and control groups pre-test scores according to students’ age 

 

 

Figure 5.56: Intervention and control groups post-test scores according to students’ age 

 Students’ ages ranged from 14 to 18. Younger students did better than older ones. However, 

in the control group there are two outliers aged 17 who achieved opposed scores. One student 

scored very well and the other very badly in the pre-test.  



 

Figure 5.57: Intervention and control groups pre-test scores according to students’ English level 

 

Figure 5.58: Intervention and control groups post-test scores according to students’ English level 

 In both groups it was evident that students’ scores were better for those students who had 

higher English levels. This can be put down to the test format since half of the questions were 

presented in Spanish and the other half in English. This result is not surprising because those 

students who had displayed better command of the English language were also more enthusiastic 

about the idea of being assessed in the target language. 



 

Figure 5.59: Intervention and control groups pre-test scores according to students’ access to a 

computer at home 

 

Figure 5.60: Intervention and control groups post-test scores according to students’ access to a 

computer at home 

 Students who have computers at home did slightly better than those who do not. It seems 

that the role computers played in students’ scores was more relevant in the intervention than in the 

control group. In the intervention group most students increased their performance, while in the 

control group the scores remained more or less the same, with a slight decrease in the number of 

students who did not have access to a computer at home. 



 

Figure 5.61: Intervention and control groups pre-test scores according to students’ access to the 

internet at home 

 

Figure 5.62: Intervention and control groups post-test scores according to students’ access to the 

internet at home 

 The internet played a key role in students’ scores in the intervention group. There is a 

distinct difference between the performance of those who have access to the internet at home and 

those who do not. Apparently, having access to the internet facilitates students’ access to 

information and this may be reflected in students’ scores. However, the control group did not show 

a marked difference among students, in spite of the fact that those who do not have access to the 

internet did worse in the post-test than in the pre-test.   



 

Figure 5.63: Intervention and control groups pre-test scores according to students’ 

socioeconomic stratification 

 

Figure 5.64: Intervention and control groups post-test scores according to students’ 

socioeconomic stratification 

Students’ scores show more variance in the group that belong to the social stratification 

level two. This is due to the fact that the number of students who belong to this socioeconomic 

condition surpasses the number of students in the other groups (29 in the intervention group and 

21 in the control group). The best scores were obtained by students who belong to the lower 

socioeconomic stratification (levels 1 and 2). It seems that students’ socio-economic conditions 

did not influence student’s performance, since some students in lower socio-economic conditions 

did better than those who reported better living standards. 



 

Figure 5.65: Intervention and control groups pre-test scores according to students’ contact with 

foreigners 

 

Figure 5.66: Intervention and control groups post-test scores according to students’ contact with 

foreigners 

 There seems to be an interesting relationship between students’ scores and the contact they 

have had with people from other countries. In both groups, students who reported having had any 

type of interaction with foreigners displayed on average a better performance than those who said 

they had not. The data suggest that there were changes in students’ scores after the pedagogical 

intervention took place. Specifically, of the forty students who belonged to the intervention group, 

twenty-six increased their overall score from the pre to the post-test, eleven remained the same, 

and three decreased. The mean score increased from 3.175 on the pre-test to 3.6 on the post-test. 

On the pre-test nine students scored below three (out of five) while on the post-test three students 



scored below three. These findings may support the idea that the pedagogical intervention helped 

students improve their performance in science while articulating their thinking using both English 

and Spanish. 

5.2.3.2. What are teachers’ views of the potential effects of the pedagogical intervention on 

students’ learning outcomes? 

After analysing teachers’ views of the pedagogical intervention, five main themes emerged 

from the data regarding the potential impact of the pedagogical intervention on students’ learning 

outcomes: integration, use of ICT, cooperative work, communication, and science and society. 

These themes emerged from ongoing data analysis of the interviews and informal talks I had with 

a science teacher, a language teacher, and an academic coordinator who participated in this cycle. 

Each one of these themes will be detailed below. 

5.2.3.2.1 Integration 

This was the first theme that surfaced in my analysis of the data gathered. It was interesting 

that the three teachers who participated in the study in this cycle mentioned integration as a key 

effect of the pedagogical intervention on students’ learning outcomes. They highlighted that the 

students’ learning outcomes reflected such integration of science, language, and ICT. The science 

teacher (ST) emphasised that it is key to integrate English in science lessons. The followings are 

excerpts (translated from the original responses provided in Spanish) from the ideas he reported: 

ST: It is important to integrate English in the science lessons. Science is communicated through scientific articles and 

the best are written in this language. 

Interviewer: How has this integration taken place in science lessons? 

ST: Through ICT. Academic activities had readings in English and students had to present products using this 

language.  



Interviewer: What do you think of this pedagogical attempt to integrate science, ICT, and English in the same class? 

ST: I think it should be a model for the whole nation. Education must be linked to technology developments, to 

different modes of information, and to an adequate mastery of the English language  

 The language teacher (LT) also mentioned how important it was for his students to 

integrate science and English in the same class. He told me that for his students it was easier to 

achieve their learning outcomes due to the fact that they were able to study the same topics in two 

moments. In the English class and in the science class. He also reported that the pedagogical 

intervention helped students improve their English level since the number of students who failed 

English was lower than that of other classes he had. His thoughts related to this theme can be found 

in the following excerpts: 

LT: I consider that it was a good experience because when we suggest to the students to integrate the science and the 

English it was a good attitude by the students. 

Interviewer: What do you think is important to facilitate such integration? 

LT: Ok, the first one the first of all is that when students study a specific a how do you say a branch of the study, we 

need to use material related to this subject and it was what we did with the teacher of science, we select material 

related to the science topic and I tried to adapt some strategies like reading strategies, vocabulary strategies and some 

other strategies in order to to to… to study in order to learn about these topics. We used some techniques for example 

we used the cognates we used the unknown words we used the classification of words we used the for example the 

related words, we used ehh... another strategy was to classify the vocabulary and then we… we tried to study specific 

aspects of the of the of the…theme. 

Interviewer: What do you think makes difficult such integration? 

LT: Ok, in some cases the responsibility of the students because some of them didn’t do the homeworks, because they 

said o yea English ohhh it is so difficult it’s ehh… of course obviously it’s important to integrate the languages there 

ok, the English and the Spanish specially the English because they could be in a context with the language. I think the 

language helps to learn the science and other topics, not only science. 



Interviewer: Is there any additional comment that you would like to make about your experience integrating content 

and language in your lessons? 

LT: Of course. I consider that the interdisciplinary knowledge is so important and it’s a thing that I consider and I 

advise, it’s good… it’s must to be done during the classes. Not only with science. We need to integrate another things. 

For example, the government want to get a bilingual community but in order to do it, we need to integrate some 

subjects to the language. For example, Math, Social Science, Science another one that it could be taught in English.  

 The language teacher also remarked at the end of the interview that this experience could 

be shared with other teachers and with other students in order to be applied in the whole school. 

The academic coordinator (AC) agreed on this suggestion as well. He said that he would prefer 

that there were a lot of bilingual teachers at school who were able to implement pedagogical 

innovations that integrate languages and content to support students’ learning outcomes. The 

following excerpts illustrate some of the ideas he posed regarding integration (the coordinator and 

the English teacher provided their responses in English):  

Interviewer: What do you know about science lessons in this school? 

AC: Well, in this school and in general, science lessons are very important for the integral education of our students. 

It is very important in the integral formation of our students. 

Interviewer: OK. Do you think it is important to integrate a language such as English in the science lessons? 

AC: It’s important, but very very important. Because you have the investigations, the texts in the web, if you have to 

know foreign languages and especially English and to write in English. 

Interviewer: How do you think this integration should be?  

AC: It must be in all works with the students in class, in tasks, investigating on getting information from the web.  

Interviewer: OK, do you think that content in the science lessons is more difficult to be learnt when it is used in 

different languages such as English? 

AC: No, I think the language helps to learn the science and other topics, not only science. Other language focus you 

in what you are learning. It is interesante It is interesting but is so because in your own language you can be dispersed 

but if you are in a foreign language you are focused. 



More ideas related to this category can be found in Appendix 21 (Excerpts). I also 

registered some ideas in my journal regarding integration:  

As a CLIL practitioner I think that integration is key in these lessons. Today groups were watching videos through 

You Tube and they were looking for ways to understand the information presented in English. Some of them used 

online dictionaries, others online translators, and others seem to be more reliant on the strategies we have revised in 

class such as key words and contextual clues. I feel they not only learn the content but also how to use ICT available. 

Additionally, they are using strategies to monitor their learning. As I see it, these projects promote the integration of 

several elements that are fundamental in any educational setting that aims at quality education. (Teacher’s journal) 

 In CLIL settings integration is a core element. According to Nikula, et al., (2016) more 

than content and language the ‘I’ of integration is what really matters when teachers, practitioners, 

and researchers implement CLIL practices. Integration is what leads the pedagogical intervention 

and should be the focus of any study or should be carefully engineered in CLIL designs. As the 

participant teachers reported, CLIL facilitates the integration of not only content and language but 

also through the explicit integration of cognition and culture, teachers become aware of the holistic 

approach that CLIL embraces. Crossing boundaries among disciplines is crucial to articulate 

attitudes and believes about teaching and our roles and responsibilities as both language and 

content teachers.   

5.2.3.2.2 Use of ICT 

 The second theme that emerged from the data was the importance that ICT had when 

students conducted their projects. The three teachers recognised the importance that technology 

played in students’ learning process.  

ST: The adequate use of ICT is important 

Interviewer: How is ICT used in science lessons? 



ST: Generally, they use Power Point presentations, videos and documentaries in English, and sometimes students 

make videos about specific topics and share them through virtual platforms and social media. 

Interviewer: Is any specific tool used? 

ST: Multimedia tools, forums, and presentations. 

Interviewer: What do you think of using ICT for educational purposes? 

ST: They empower students as long as they are used to foster skills and competences. The use of ICT “just for the 

sake of using it” is detrimental to science. 

 The Language teacher also reported ICT as something key in his lessons. When asked about 

the use of technology he said that it is mandatory to use it in the XXI century. The following 

excerpt shows his opinion about ICT for educational purposes, particularly the use of the internet 

to compare and contrast data sources: 

LT: One of the resource was to look for the information in the internet and they had to present the link where they 

take from the information and it’s important because they can compare this information with the information in the 

internet. 

 The academic coordinator went beyond this and highlighted the idea that it is impossible 

to respond to students’ learning demands if we do not use technology. The following interview 

thread shows how ICT affects students’ learning outcomes according to the academic coordinator: 

Interviewer: Yes, great. What do you think of the use of ICT in science lessons or in different lessons? 

AC: We are just beginning. You see… well in public education we are in a very low level, we need to get skills in that 

demand 

Interviewer: Why do you think information and communication technologies are important? 

AC: Are not only important… It’s impossible to work if you don’t have a good access to the technology and the media 

in general 

 The complete thread can be found in Appendix 21. As a researcher I found it quite 

interesting that all of us were in alignment regarding ICT as a crucial component of a rich learning 

environment. Both the language teacher and the academic coordinator have been teaching at school 



for more than 30 years and some people might expect that they would be a bit apathetic towards 

the use of ICT in the classroom. However, we found through the analysis of the interviews that 

they were keen on technology and tried to give it the importance it requires to facilitate student’s 

achievement of their learning outcomes and subsequently achieve academic success.  

5.2.3.2.3 Cooperative work 

 Cooperative work was a theme that emerged from the teacher’s point of view and that 

reinforced the category reported by students in the first cycle as key for the development of projects 

that integrate science, English and ICT. We viewed cooperative work as a driving force to achieve 

the learning outcomes set for students’ projects. The following excerpts from my journal and 

teacher’s perceptions of the pedagogical intervention show how this theme involved not only 

students’ work but also the teacher’s work.  

Working in groups has facilitated students’ tasks while doing projects. I remember at the beginning of the year student 

5 asked me to work alone because she didn’t like working with others, but at this time she seems to get on well with 

her group and has shown an enormous  potential as a team leader. (Teacher’s journal)  

Despite initial interest, it has been difficult to get other teachers involved in the project. I think that just one language 

teacher will participate. The others seem to be rather busy or unwilling to do some teamwork. It would be great if we 

could get more people involved! (teacher’s journal) 

 The language teacher gave us a clue to why cooperative work may not be easy at the 

teacher’s level; especially, when implementing interdisciplinary projects that may create an extra 

burden for teachers. 

Interviewer: So do you think other teachers may replicate this approach in their contexts? 

LT: I consider that the others, other teachers can, I don’t know if they want. That’s the problem. 

Interviewer: OK. Do you think it is difficult that public school teachers want to do it? 



LT: No I consider that the public school teachers are prepared in order to do it but it needs to answer or to face to 

curricular activities too. It’s so important, it’s an institutional politic maybe it could be possible. 

 The Language teacher meant to say that teachers who work in the public sector have the 

training required to conduct or get involved in this type of projects. However, He remarks that in 

order to do so, they need support from school managers because the official curricula must 

acknowledge research initiatives and provide educators with straight institutional policies that 

guarantee the required conditions to make it viable.  

Interviewer: And do you think this institution supports teachers who want to do this? 

LT: Yes of course. Obviously in some cases we have some motivation in order to do it, and we should work together 

as students do, of course and it is possible to do it. I consider that if I could do it with these students, other teachers 

could do it too. 

 The language teacher suggested that through different types of assessment and evaluation, 

students and teachers could also work cooperatively, particularly when they agree upon assessment 

criteria to be used to assess students’ products. 

Interviewer: Ok, what do you think about using self-evaluation, co-evaluation and rubrics in lessons? 

LT: It’s good, it’s good, when it’s done in in in a proper way. Because in some cases the students in the self-evaluation 

get a good grade but when they don’t have the how do you say the activities in order to get it yeah? But in this case 

they are conscious students and they get a good self-evaluation, taking into account some parameters. And the co-

evaluation is good because it is an evaluation created and it’s done by students, the teacher and the student too. 

 The science teacher focused more on the importance that cooperative work has when 

students do projects and work with community members to solve social and environmental issues 

that may affect them. 

Interviewer: What do you think of projects that integrate ICT? 

ST: They are excellent environments to use ICT. Besides, teamwork allows students to constantly practise the second 

language. 



Interviewer: Do you think it is important to include a cultural component in science lessons? 

ST: Culture is important in different aspects of human beings. As scientists we need to know the characteristics that 

create links or separate us as individuals and communities. I think culture can help us understand the differences and 

similarities between social groups. Cooperative work helps students understand such differences. 

 The academic coordinator highlighted the importance of cooperative work for assessment 

and the development of knowledge and skills. 

Interviewer: Ok, do you think that students when they do projects, when they conduct projects they develop their 

critical thinking skills? 

AC: Yes of course, they develop critical skills and they develop knowledge and develop his works and a lot of 

capacities when work together. 

Interviewer: Ok, do you think it is important to do different types of evaluation in the classroom, such as self-

evaluation, co-evaluation, what do you think is the importance of this? 

AC: Yes, it’s important to have co-evaluation and also all types of evaluation including the co-evaluation, hetero-

evaluation is very important and too give an important value to group work. 

 Cooperative work usually implies lots of negotiation and compromise. This constant 

dialogue allows participants to have a voice while conducting projects in their science class. 

Students working with each other and with their teacher is fundamental in CLIL settings. CLIL 

promotes learner-centred activities where teachers facilitate the construction of knowledge. When 

students work together on topics related to their daily lives, they become actively engaged in social 

issues and consequently they turn into agents of change in society. One of the main challenges for 

teachers to work together is time. However, we have evidenced in this study that technology has 

facilitated such cooperation making it more realistic. As Genesee and Hamayan (2016) note, 

cooperative work among teachers and students is key to integrating content and language 

effectively. Working together collegially helps both teachers and students set guidelines for the 

CLIL class and helps them negotiate meaning. 



5.2.3.2.4 Communication 

 The next theme that emerged from the analysis was communication. This was a theme that 

evolved from the initial coding, since it included broad aspects such as scientific literacy, writing, 

getting to know people, presenting information and findings, audiences, among others. After 

revising the data gathered and relying on peer debriefing, we finally decided to include all these 

aspects under the theme communication. The following excerpts show teachers’ views on the 

effect that the pedagogical intervention had on students’ learning outcomes related to language 

development. Surprisingly it was the academic coordinator who provided us with the richest 

evidence regarding this theme. We discovered through the interview that he had been a CLIL 

teacher himself: 

Interviewer: Very interesting! 

AC: Yea, very interesting and it’s my experience 

Interviewer: It’s your experience? 

AC: yes, I teach music in English. 

Interviewer: Lovely! It is great. And how do you make this integration? Do you focus on the music objectives that 

you set for your lesson or you focus on the language the English objectives? 

AC: Not, English is a way to get some things, the instructions and physically you learn a lot of things and to move in 

a new culture. You know culture defines many things, the way you move, the way you play, as a musician you need 

to understand the culture of music and how it influence your behaviour and the place where you travel  

 The academic coordinator drew conclusions from his personal experience as a musician 

and as an architect and reinforced the idea of disciplines having their own cultures. He also noted  

the importance of English as a vehicle of communication to teach or learn any subject. He 

constantly emphasised that communication is key not only for scientists but for all disciplines. His 

ideas can be explored further in Appendix 21. His own experience as an English learner, allowed 



the academic coordinator to understand how English could be used as a mediator or as a facilitator 

to develop other skills. When asked about critical thinking skills and how they can be evidenced 

in students’ performance, the academic coordinator mentioned something key in CLIL new 

tendencies:   

Interviewer: How do you think it can be evidenced in students? How can you see that a student is gaining a critical 

perspective, a critical reading, a critical analysis? 

AC: Especially in direct communication, in their own words and in their own works. It’s a lot of difference.  

 His answer resonates with what Meyers, Coyle, Halbach, Schuck and Ting (2015) claim in 

their Pluriliteracies approach to teaching for learning (PTL). They argue that students should 

communicate in the target language, verbalising subject-specific knowledge, using the most 

adequate style, genre and mode, moving from what is presented through material to what they 

articulate as learning. The science teacher focused on how science is disseminated and the 

importance to develop literacy skills when students learn science: 

ST: Science is disseminated through scientific articles and the best are written in English.  

Interviewer: Is it important that students have a proper command of a second language? 

ST: Yes, it is important. Learning a second language helps students improve their conditions and the opportunities 

they may have to have access to a good university, have good results in standardised examinations, and communicate 

with students, teachers, and researchers in other parts of the world. 

Interviewer: Is English important for scientists to communicate their work? 

ST: Yes, science must be published, and the best journals are in English. 

 The language teacher focused mostly on how English was improved through the 

pedagogical intervention. He maintained that English is key for communication and that we need 

to help students use it as frequently as possible, creating ‘a culture’ and ‘a need’ for students to 

use it in all subjects: 



LT: We know that the English is the language of knowledge specially for science. We need to use it. More information, 

most of the information is in English and we need to create this culture in the students to learn English and it was a 

good idea because it helped the students in order to improve their English level. 

Interviewer: Wao! What about culture? Do you think it is important for students to have a cultural component in their 

English lessons? 

LT: Of course because maybe here in this part of the city the people think that the English is not important, that the 

English is something difficult to them but when we create the needs when we create the situation to the students in 

order to be used the language it’s important and it change this thought about the necessity of the of the other language. 

 Communication is fundamental in any CLIL context. According to Genesee and Hamayan 

(2016), in any CLIL classroom, students are expected to share events considered relevant for their 

communities, to communicate as scientists do, to solve problems, or to talk about their personal 

experiences using an additional language. We strongly believe that this is the teacher’s role to 

create opportunities inside or outside the classroom where learners are engaged with challenging 

activities that promote meaningful communication. Fang (2010) also highlights the idea that 

communication in science lessons is central to scientific understanding and to reaching wider 

groups of readerships within and beyond the scientific community for diverse purposes. The 

teachers’ views emphasise the role that communication has in our context, regardless of the type 

of content delivered. It is our responsibility to create ‘the need’, as the language teacher said, to 

motivate our students to communicate their thoughts using different vehicular languages. 

5.2.3.2.5 Science and society 

 As I was collecting and analysing data, I felt that the connection between science and 

society was paramount for our study and potentially the biggest contribution we may make in the 

field. Science and society proved to be the theme that summarised all those aspects we had 

understood as key for the inclusion of a cultural component in CLIL science lessons. Scientific 



citizenship was understood as that filter we should use to perceive macro and micro cultural 

dynamics in CLIL settings. In spite of the fact that the language teacher and the academic 

coordinator did not know about this concept, they referred to the link between science and society 

in their interviews., The science teacher, for his part, was aware of the term and, in fact, he and 

another colleague helped me understand how to develop this concept when we talked about the 

study informally in the first cycle. The following excerpts exemplify how teachers’ understood the 

connection between science and society and how important this connection was for the setting up 

of projects that students conducted during the term. 

Interviewer: How do you think this cultural component may be included in science lessons? 

ST: I think through research and working with communities. I have personally known of colleagues who had worked 

with communities to solve environmental issues that affect them in a direct way. 

Interviewer: How do you think students can use what they learn in science lessons to help their communities? 

ST: Through doing projects that help mitigate problems in their communities. Research not always requires huge 

investments.  

Interviewer: What is a scientist’s role in society? 

ST: Their role is to improve their fellow-citizen’s  quality of life. 

Interviewer: How do you think scientific work affects historical, social, moral, and spiritual contexts? 

ST: It has always been evident that scientific work has helped societies’ develop. Despite the fact that several times 

science has been used to harm others, the positive things have always had a more profound impact. 

Interviewer: What do you think of doing research in and outside the classroom? 

ST: I think that it should be an essential component of science lessons. By doing so, students may help their 

communities solve their issues. 

Interviewer: Do you think the contents were appropriate for the projects done by students? 

ST: Yes, they will be appropriate as long as they are in line with current global advances. 

 The language teacher was unaware of the concept of scientific citizenship. However, he 

gave us a very interesting answer when asked about it in the interview: 



Interviewer: Do you know the term ‘scientific citizenship’? 

LT: Excuse me? 

Interviewer: Scientific citizenship? 

LT: I consider that there is a possibility and the citizens need to learn science and obviously other language. When we 

create a bilingual citizen we consider that they will be more prepare to face the different situations in the reality. 

 His answer helped us shaped what we considered key in CLIL settings. The link between 

science and society was reinforced by the language teacher when he explicitly connected the idea 

of learning science, and a second language to empower citizens to face situations they will face in 

their real lives. This connection between science, language, and real world issues is, as far as this 

study is concerned, fundamental for the development of scientific citizenship. Finally, the 

academic coordinator found very interesting connections between science and society. Again, he 

was unaware of the concept of scientific citizenship but his answers covered many elements of 

how science and society might be linked through the cultural dimension of CLIL:  

Interviewer: Ok, alright. Let’s move on to the next topic. I will ask you about scientific citizenship! Have you heard 

of the concept… or what are your thoughts related to this scientific role in society as a citizen? 

AC: That’s new for me, but I think it is a very important point of view because if you think as a human being with ID 

(meaning an individual with a membership or that can be identified with a group of people) in that level it look to be 

very important for the society. 

Interviewer: What do you think is the importance of a scientist for a society? 

AC: It’s to share knowledge, especially that 

AC: English is important for all professionals. Not only for teachers or for scientists, the artists need to manage more 

than two three or four languages… and if you are a communicator or a so… if you are a sportsman too hehehe, anyway, 

if you know more languages and more cultures you have to be a global man. Global men need to understand different 

cultures, no matter what your profession is you need these skills to develop as a citizen of the world. 

Interviewer: Ok, a global citizen 

AC: A global citizen 



Interviewer: What type of skills do you need to be a good citizen? 

AC: well, as I said before many of the skills that scientists develop are important for good citizens too. 

 His experience as a teacher and as a coordinator had provided him with a deep knowledge 

of the importance of culture and communication to operate as global citizens (See Appendix 21). 

The connection between science and society is something that the academic community has started 

to consider essential in our pedagogical practices as science teachers. It is encouraging that 

teachers’ views support the integration of science and society from different perspectives. Teacher 

trainers in different parts of the world have been incorporating cultural issues in science teaching 

over the last years. For instance, Rivarosa and Astudillo (2013) conducted a research study with 

22 teachers and found connections between scientific practices and culture after analysing 

activities proposed to link science, culture, and society. The idea of making this connection explicit 

in science lessons is something that a CLIL approach may foster by including language teachers’ 

and content teachers’ reflections and views in teaching practices. 

5.2.3.3. Students’ views  

 We already had teachers’ views on the potential effects of the pedagogical intervention on 

students’ learning outcomes and five themes emerged: integration, use of ICT, cooperative work, 

communication, and science and society. However, we were also interested in knowing what 

students’ views were at this stage. In order to collect data from students’ views regarding the 

effects of the pedagogical intervention on their learning outcomes, two focus groups were 

conducted (one for tenth graders and one for eleventh graders). Students were selected by their 

classmates for being leaders of the groups that conducted projects (5 tenth graders and 10 eleventh 

graders). The focus group interviews were conducted by a colleague who at the time was finishing 

a postgraduate course and had experience doing group interviews. The questions set for the focus 



group were adapted after further reflection on the first cycle findings and the teacher’s views on 

this cycle. Students’ answers resonated with those given by students who were interviewed in the 

first cycle and the teacher’s views. 

 When asked about what they liked about the pedagogical intervention some students 

replied: 

I think this class is really complete. We have used many resources and we have learnt many things. We have learnt 

not only about society but also about environmental issues at a micro and macro level (Student 1) 

I think this class has always been superb and the reason is because it is integrated! We have both theory and practices, 

using a different language. We have critically analysed topics related to society and the theory has also been good 

(Student 2) 

I think the class is very interesting. The use of two languages is really good! (Student 3) 

The class generally speaking is really good. The teacher always has a positive attitude. The lessons are not boring. 

Despite the fact that the topics are complex, they are organised in a way that everybody can focus on and have fun. 

(Student 7) 

I think classes were didactic and fun. We not only learnt things inside the classroom but also outside the classroom 

we practise what we had learnt (Student 8) 

I think this class taught us that we should be ready in many academic fields, that we need to know a broad vocabulary 

of specific branches of Biology, a great language knowledge in English, everything is very important for us as future 

biologists or scientists (Student 10)  

I really liked using ICT. We improved our knowledge of English and Biology. We reached a new level since we had 

not had a subject that combined English and that helped us improve our intellectual and cognitive level (Student 12) 

I liked using a new platform called Edmodo because it was a different way to learn (Student 13) 

I think it was fine to use ICT and that we were able to learn another language, English, I also learnt how to use the 

microscope (Student 15) 

 Most students reported that the pedagogical intervention was a positive experience. It is 

remarkably important that, as teachers did, students also highlighted integration as a key element 



of this intervention. They felt the class was complete and they liked such integration of disciplines 

in their science lessons. The topics that students observed as meaningful were the use of ICT, 

teacher’s attitude, interesting lessons, learning science and English in and outside the class, and 

the importance of learning things which will be useful for their future as potential biologists or 

scientists. I personally found students’ responses rewarding because they confirmed what I had 

felt in the classroom: 

I feel the class atmosphere is quite appropriate for the development of activities proposed for this course. Students 

have to make an extra effort to understand the tasks but they ask for help from me or peers to cope with them. They 

work together to define roles; they have to solve different problems, from filling out a table to dealing with 

misunderstandings or lack of responsibility from members of the group… anyway. It seems that most of them enjoy 

doing things in this class which is great, I guess that is the most important after all. (Teacher’s journal)  

 When asked about what they disliked about the pedagogical intervention some students 

replied: 

I think some readings in English were very difficult and we had to do lots of processes. Obviously, it is difficult 

because we don´t know all concepts (Student 9) 

Well, to say that I dislike something would be a lie. This was an innovative intervention and people like innovation 

and there’s nothing negative in something innovative (Student 11) 

As the previous student mentioned not something negative but there were difficulties when using ICT because some 

of us did not have much experience using them. It was difficult to access platforms and to use software (Student 4) 

Yes, at the beginning it was difficult to use English because our English level is not good enough and to learn Biology 

we should have a good level. The teacher uploaded information in the virtual platform using English and we had to 

look for new words and translate what we did not understand to do the activity and when we did not understand the 

word he helped us understand the meaning or the real use of that word in that context or reading (Student 12) 

 As a researcher I found these responses quite interesting and informative. They provided 

evidence of the things that had to be improved for future research cycles. As a teacher though, I 

knew that on the whole students struggled with the use of English in class. Surprisingly, I also 



realised that some of them had real issues when using ICT, they usually forgot passwords, they 

did not keep track of their classmates’ posts, some were not able to upload files, and at times they 

were unpunctual when submitting tasks. The following excerpts from the teacher’s journal show 

evidence of this reflection: 

This week students have not done well in their project. I asked them why they did not post the interviews and their 

responses just evidenced lack of responsibility. (Teacher’s journal) 

I had already introduced the key vocabulary for this reading. They were expected to know most of the words previously 

revised but still they keep asking me questions that we had solved before. S3 asked me for the meaning of weather 

again, this is a bit frustrating. When I was circulating around groups in the class I heard in one group they were asking 

each other what’s a verb, what’s an adjective... I think they have many problems of language in Spanish no wonder in 

English! (Teacher’s journal) 

I thought they knew their passwords to join the platform. I told them the first class to write them in their notebook to 

make sure they don’t forget them. I feel disappointed, it seems that some of them do not care much about it. (Teacher’s 

journal) 

 As any other pedagogical intervention there are always ups and downs. As I see it, students’ 

responses are in agreement with what I observed in the classroom and what other teachers had 

previously mentioned. As a teacher, I also realised that other aspects such as poor internet 

connection in school, unexpected activities in the school calendar, and teachers’ tight schedules 

may also affect the pedagogical intervention. I also struggled to find a group of teachers who 

wanted to join us in this research because most of them simply did not have time for an ‘extra 

load’.  

 The other questions were aimed at understanding students’ views on the pedagogical 

intervention and its potential effect on learning outcomes related to scientific knowledge, scientific 

literacy, scientific thinking, and scientific citizenship. The following are excerpts from the focus 

groups related to these questions. Students’ responses are grouped under the 4SCs that framed the 



learning outcomes planned for this cycle. Students’ responses selected in the next sections were 

mostly self-explanatory. For that reason, they reflected what students thought about the 

pedagogical intervention without much analysis or comments from the researcher.  

5.2.3.3. 1 Scientific Knowledge 

 Learning outcomes planned for this dimension included concepts, strategies and 

procedures that students were expected to understand, do, and reflect upon before, during, and 

after projects were conducted. Some students reported having learnt many new things during the 

pedagogical intervention: 

What we have talked about today, well it was a sort of feedback of all the things we have done so far. Time passes by 

too fast and sometimes we don’t realise all the things we do and see… so It helped me to self-assess my performance 

and I realise that we have learnt many things (Student 14) 

We obtained both practical and theoretical work (Student 2) 

I learnt how to use a microscope (Student 15) 

 Some students reported that searching for information and validating data gathered was 

key to improve their scientific knowledge and learning skills: 

I think this experience helped us improve our cognitive and intellectual level. From a scientific point of view, it was 

good because it motivated us to search for information and learn more, not only rely on what other people say but also 

to use our skills to test if what they are saying is true and be able to talk about the topic, not to believe just what we 

hear from others but to support our opinions based on our own research and not simply on what others say (Student 

12) 

Regarding projects, the information we can find may be different because of different points of view and the different 

types of articles that can be found … There was a sentence in one of the projects we did that called hugely our attention, 

it was that ignorance is only harmful when we do not decide to eradicate it. Therefore, if we carry out a research 

project and know how to process the information we gather, then we can show other people that problems are not as 

distant from them as they may think (Student 7) 



 Other students mentioned that information found in massive media may be distorted. They 

highlighted the importance of consulting different sources and confronting what others say with 

what they think about different issues.  

Well, lots of news and newspapers hide things… and others show reality, so this may help us when doing projects and 

research because many times we don’t have clear answers and here at school when we do projects we can clarify 

questions and find better answers (Student 6) 

As for communication media and social networks, I think all are controlled, so everybody knows that here in Colombia 

RCN and Caracol are controlled by governmental organisations and for that reason they will never tell the truth. Then, 

taking these issues to class… I think with the projects we can understand better what is really going on and how we 

can solve things (Student 1) 

Here we can see that there are mistakes made just due to the sources we consulted. That is key when we look for 

information online or wherever. Evaluate sources, if it is from Wikipedia may not be as reliable as other sources that 

have more credibility and may give you a level of certainty that what you are reading is true. In a social context, where 

there are social networks, media, television, anyway, where there are lots of manipulated opinions, inaccurate 

information or information given in a way to influence people’s opinions. Here, we should have mainly critical 

thinking skills to express strong opinions (Student 2) 

… As scientists, let’s put it in this way, we start to break taboos and find what really is going on and we do not rely 

on media (Student 12) 

 Students’ responses showed deep reflections of what they had learnt while doing projects. 

It is interesting that they reported not only concepts but also strategies to look for information and 

categorise sources. Scientific knowledge is key for our understanding of science and they seemed 

to have understood that this knowledge is constructed in diverse ways. 

5.2.3.3. 2 Scientific Literacy 

 This dimension included learning outcomes related to how students use language to 

articulate their thinking. Students reported that the use of English in class was something 



innovative that helped them become aware of things they had not considered previously and that 

helped them shape the knowledge they constructed throughout their projects. The following 

excerpts show some of the answers students provided related to the use of Spanish and English to 

learn science.  

I think using two languages was really good (Student 3) 

Using two languages was good because it helped us expand our knowledge and learning, that not only in Spanish there 

are technical words but also in English and they are similar (Student 9) 

I think it helped us understand that we should know many things in a broad sense, we need to know specific vocabulary 

in the different branches of Biology that we studied and we need English since it is very important for us as future 

biologists or scientists… I think it is a good complement to use English since we can practise it… We have done some 

writings in English and before we finished them we asked for help and the teachers helped us before we submitted the 

final project and I think that’s really good (Student 10) 

Talking about using a second language, in this case English, it is really useful because most of the articles are in 

English and this is a universal language, I mean, if we want to use information someone else said or about our project, 

this will be presented in a universal language that everybody will be able to understand (Student 7) 

 We improved using the English language, because this is like the general language nowadays, so we are improving 

everyday, using apps that we were used to use just in Spanish such as the internet, technology, we are now using 

another language when using this technology (Student 6) 

I think one of the most important topics we all mentioned here today was the use of English in class. This is a universal 

language and it is unique that we have it in this class as well as in the English class. Not many teachers, even though 

they know the language, teach us and help us expand our point of view. It is really good that we use the language in 

class, in the classroom, I think this is the most important thing here (Student 9) 

I think this class was also good because we used English and it was something innovative and well, because English 

is currently important for everything (Student 13) 

 This dimension was fundamental for our pedagogical intervention. The use of English and 

Spanish as vehicles of communication provided students with new elements to become aware of 



the role languages have while we are learning different subjects. Students’ thoughts resonated with 

our interest in promoting this kind of reflection. 

5.2.3.3. 3 Scientific Thinking 

 Learning outcomes planned for this dimension were related to how students improved the 

quality of their thinking about scientific knowledge built while they collected, organised, and 

analysed data to make judgements. Students highlighted the importance of developing critical 

thinking skills while they do projects:  

I think one of the most relevant topics is the development of critical thinking skills and scientific citizenship because 

if we don’t have these critical thinking skills when we see or hear things, then we will simply accept them without 

questioning and that’s not the idea of science. The idea of doing science is like test things and prove that what we are 

reading or seeing is true (Student 7) 

I think other scientists provide people with a new form of thinking to innovate their own way of thinking, giving rise 

to creativity (Student 4) 

I think similar to my classmate. I think everything has been important. As I see it, what we have learnt in this class 

has been different from what I had studied before in my whole academic life. Using ICT, English in scientific contexts, 

critical thinking skills, for me all this has been unique (Student 1) 

 Students also reported that ICT were fundamental to facilitate learning processes while 

they interacted and conducted their projects:  

The projects we do are supported by technology and that helps us learn faster (Student 1) 

In the different projects we have done, we have started to implement technology, such as videos and all those things 

that are popular nowadays (Student 10) 

Projects become really interesting when we start using ICT in the right way (Student 7) 

Often we don’t search for information in a deep way and we think that the research is complete (Student 9)  

I think all topics we have discussed are equally important because each one helps us develop different knowledge that 

will help us in the future not only in society but also for our own way of thinking (Student 4) 



I think it was interesting to use the platform Edmodo because it was a different learning experience (Student 13) 

I like it. I think ICT facilitates and improves our knowledge. It is useful because we know that as young people, and 

especially our generation, we are immersed in technology and we are all time using it, then, we would use technology 

not only to communicate and chat with people but also for our learning (Student 12) 

I want to say that doing these projects is a way to discover new things and it is also a way to interact with other people 

because each person has their own point of view (Student 13) 

 We can see from these excerpts that the link between technology and cognitive processes 

is something that students highlighted in their responses. As far as this study is concerned, finding 

new ways to search for information and becoming aware of the systematic processes required to 

collect, analyse, and report data, is a desirable learning outcome for any pedagogical intervention.  

5.2.3.3.4 Scientific citizenship 

 This dimension included learning outcomes aimed at explicitly evidencing the cultural 

component of CLIL while doing projects. Students reported very interesting thoughts regarding 

connections between science and society, the role scientist may have in their communities, and 

their rights and responsibilities as they gain knowledge. Most answers were aligned with what we 

observed throughout the development of their projects and what teachers had previously reported. 

I think we have learnt to look at society and to look at the environment, to analyse the macro and micro elements of 

different things (Student 1) 

Science and technology are fundamental in social environments. So, a scientist or a person who is interested in this 

type of things not only focuses on what people may think of a scientist, a person with a test tube and only that, but 

also that they are worried about social issues and they are looking for solutions to those issues. So, scientists and 

people who are interested in science are very important because they help us think beyond boundaries, they allow us 

to see things that have always been there but we have never thought of, their impact and so on, things that may be 

considered irrelevant,  in quotation marks (Student 7) 



I think scientists help society to understand many topics. For instance, global warming, helping people to understand 

the risks and make them change their way of thinking and acting to help solve these problems (Student 1) 

Yes, as my classmate said, this is something we have learnt while doing projects and we did not know this before, and 

that many people ignore… now we know it and can transmit this knowledge through our relatives and they can help 

their communities as well (Student 9) 

As a scientist, we could provide information about the things that are affecting our area, as my classmate mentioned 

how to protect water sources in Bogota (Student 10) 

Well, I think that through all the things we have learnt in our projects we have become aware of environmental issues 

and global warming and this not only helps ourselves but also we can use this knowledge to communicate it to our 

families and friends, so they can also help us to protect the environment (Student 8) 

Taking into account all the knowledge we have constructed regarding global warming, this would be a great example 

of how we can apply what we have learnt, what we have understood, what we know. Maybe, many people know what 

global warming is but we have studied it in a deeper way and we now understand a bit better its causes, problems, and 

potential solutions, contributing a little bit by, for instance, reducing our consumption of fossil fuels or similar 

pollutants, and to communicate with people in our context, so they can also do something. It is a sort of chain… that 

is what I wanted to say (Student 2) 

… Little by little people will become aware of the fact that they can do something even if it represents just a small 

change. Then, the research we do in the classroom is very good because when we do research at home or somewhere 

else we may have doubts, but in the classroom we can ask the teacher to clarify doubts and to communicate the 

information we gather in a better way, so people can become aware of the situation… As to scientific citizenship, the 

idea as I see it is that when we have a project or a problem to solve, let’s say as climate change, this is not only 

affecting one of us but all of us. It is a problem that affects all society and we need to encourage people to become 

part of the solution, it is not to alarm them or something like that, it is for them to take the initiative and do something 

to solve these issues (Student 7) 

Scientists may get involved in society but it also depends on how they use their knowledge. As we know, not all people 

use their knowledge to help society but, on the contrary, to do damage. But if he or she is a good scientist, he or she 

can use his or her knowledge to help society, to improve… to help society break taboos, because many times people 

are really ignorant and because of that, society makes decisions that we shouldn’t make (Student 12) 



When the teacher gives us the criteria for self and co-evaluation there is a criteria called scientific citizenship. I think 

it has to do with knowledge related to society or the impact we have in society something like that, for instance when 

we discover new things. We saw fungus through the microscope and we took pictures and wrote about it. Then, I 

showed the pictures to my mom and she said wao! what is that? And I explained it to her and she was kind of motivated 

I may say (Student 11) 

I think first the most important would be to share knowledge with all those around us. For instance, there are things 

that old people do not know and we can share those things with them and we all put things into practice. For me the 

most important is to put things into practice at home and then people get influenced. For example, there is lots of 

knowledge we can share with our parents, and when they talk to other people this knowledge is spread and we help 

society. A good example is about pollution. We did not know that cattle are one of the most important sources of 

pollution in the planet and as we know we are always eating meat and we become aware of that and say wao! We are 

also contributing to pollution because we thought that people contaminated throwing garbage or little things but we 

didn´t realise that what we are doing daily, pollutes on a bigger scale (Student 12) 

I would highlight that the knowledge we have acquired, we should share it in our homes, and also in our school, and 

start influencing people because we know it all happens when people are influenced and not because there are laws or 

regulations, we should do it because of our own benefit (Student 2) 

 Scientific citizenship was a dimension that emerged from the first cycle and students 

seemed to be fully aware of the ideas and interactions that lay behind this term. Their responses 

show sound reflections on the role of science in society and the actions they could take to motivate 

others to protect the environment. The information gathered from interviews allowed us to 

establish participants’ perceptions of the pedagogical intervention on students’ learning outcomes. 

This information was used alongside the quantitative data previously obtained to answer the next 

question set for this cycle. 



5.2.3.3. How can the quantitative test scores and interview themes jointly explained the potential 

impact of projects on students’ learning outcomes? 

 After gathering data from quantitative and qualitative instruments, we found that the effect 

that the pedagogical intervention had on students’ learning outcomes was evident in terms of 

students’ achievement (test scores improved from 17.42% to 26.65% in the intervention group), 

students’ artefacts, and participants’ perceptions.  The scores were analysed in two different ways: 

overall total score and the dimension they aimed at assessing (scientific knowledge, scientific 

thinking, scientific literacy, scientific knowledge) Tables 5.24 and 5.25 display test scores and 

interview themes regarding students’ learning outcomes. The data is presented in total number of 

correct answers students provided for each question and in references to excerpts already presented 

in the previous section.  

Students’ learning outcomes Test items Number of correct answers 

Pre & Post-test 

Scientific Knowledge 

On completion of this project, 

students will be able to 

understand the importance of 

a balanced diet. 

1. ¿De qué están compuestas las proteínas? (What are 

proteins made of?) 

21 30 

2. Los alimentos nos proporcionan energía. Esta 

energía circula en las células en forma de: (Food 

provides energy. This energy circulates in our cells 

as) 

24 26 

3. Para enfocar los adipocitos en el objetivo de 40/x 

se debe mover: In order to observe adipocytes under 

the microscope using the 40/x objective we should 

manipulate: 

26 25 

4. What type of cell is shown in the picture below? 23 29 



Scientific Thinking 

On completion of this project, 

students will be able to gather 

and assess data. 

6. ¿Qué importancia ha tenido el microscopio en el 

avance del conocimiento científico0? What is the 

importance of microscopes in the advance of 

scientific knowledge? 

31 34 

8. ¿Cómo podemos recolectar información para 

detectar un problema alimenticio en nuestro colegio? 

How can we collect data to find eating problems in 

our school? 

32 33 

Scientific Literacy 

On completion of this project, 

students will be able to use 

English and Spanish to 

articulate their understanding 

of eating habits. 

5. In the picture, the difference between the smooth 

endoplasmic reticulum (SER) and the rough 

endoplasmic reticulum (RER) is that:  

22 29 

10. A nutritionist is giving suggestions to a patient. 

Unscramble the words and form correct sentences: 

5 8 

Scientific Citizenship 

On completion of this project, 

students will be able to 

understand their role as 

scientists and as key members 

of the school community. 

7. ¿Qué problemas alimenticios has observado en tu 

comunidad? What eating disorders have you 

observed in your community? 

37 39 

9. ¿Cuáles son tus derechos y responsabilidades en el 

comedor escolar? What are your rights and 

responsibilities in the school canteen? 

33 35 

Table 5.24: Learning outcomes and test scores per item 

Students’ learning 

outcomes 

Integration Use of ICT Cooperative 

work 

Communication Science & 

Society 



Scientific 

Knowledge 

On completion of 

this project, 

students will be able 

to understand the 

importance of a 

balanced diet. 

See excerpts 

from 

5.2.3.3.1 

(students 1, 

2, 12, 14) 

and 5.2.3.2.1 

(Teacher 

views) 

See excerpts 

from 5.2.3.3.1 

(student 15) 

and 5.2.3.2.2 

(Teacher 

views) 

See excerpts 

from 5.2.3.3.1 

(student 6) and 

5.2.3.2.3 

(Teacher 

views) 

See excerpts from 

5.2.3.3.1 (students 

7, 12) and 

5.2.3.2.4 (Teacher 

views) 

See excerpts 

from 5.2.3.3.1 

(students 2, 7) 

and 5.2.3.2.5 

(Teacher 

views) 

Scientific Thinking 

On completion of 

this project, 

students will be able 

to gather and assess 

data. 

See excerpts 

from 

5.2.3.3.3 

(students 4, 

9) and 

5.2.3.2.1 

(Teacher 

views) 

See excerpts 

from 5.2.3.3.3 

(students 1, 

10, 12, 13) 

and 5.2.3.2.2 

(Teacher 

views) 

See excerpts 

from 5.2.3.3.3 

(student 13) 

and 5.2.3.2.3 

(Teacher 

views) 

See excerpts from 

5.2.3.3.3 (student 

7) and 5.2.3.2.4 

(Teacher views) 

See excerpts 

from 5.2.3.3.3 

(students 4, 7) 

and 5.2.3.2.5 

(Teacher 

views) 

Scientific Literacy 

On completion of 

this project, 

students will be able 

to use English and 

Spanish to articulate 

See excerpts 

from 

5.2.3.3.2 

(students 3, 

10, 13) and 

5.2.3.2.1 

See excerpts 

from 5.2.3.3.2 

(student 6) 

and 5.2.3.2.2 

(Teacher 

views) 

See excerpts 

from 5.2.3.3.2 

(student 9) and 

5.2.3.2.3 

(Teacher 

views) 

See excerpts from 

5.2.3.3.2 (student 

7) and 5.2.3.2.4 

(Teacher views) 

See excerpts 

from 5.2.3.3.2 

(student 10) 

and 5.2.3.2.5 

(Teacher 

views) 



their understanding 

of eating habits. 

(Teacher 

views) 

Scientific 

Citizenship 

On completion of 

this project, 

students will be able 

to understand their 

role as scientists 

and as key members 

of the school 

community. 

See excerpts 

from 

5.2.3.3.4 

(students 7, 

12) and 

5.2.3.2.1 

(Teacher 

views) 

See excerpts 

from 5.2.3.3.4 

(student 7) 

and 5.2.3.2.2 

(Teacher 

views) 

See excerpts 

from 5.2.3.3.4 

(student 2) and 

5.2.3.2.3 

(Teacher 

views) 

See excerpts from 

5.2.3.3.4 (students 

1, 8, 9, 10, 11) and 

5.2.3.2.4 (Teacher 

views) 

See excerpts 

from 5.2.3.3.4 

(students 1, 

12) and 

5.2.3.2.5 

(Teacher 

views) 

 

 Table 5.25: Learning outcomes and interview themes 

 After comparing and contrasting the test scores and interview themes with the learning 

outcomes set for this project, we can see that the effects of the pedagogical intervention were 

evident in terms of students’ achievement and participants’ perceptions of the development of 

scientific knowledge, scientific thinking, scientific literacy and scientific citizenship. Learning 

outcomes were set to respond to each of these dimensions and the products students created in 

their projects (see Section 4.1.3.3.1). The tests scores, as well as participants’ perspectives 

(students and teachers), showed evidence of their development. It may be argued that some 

questions in the test were overlapping among categories; however, as a group of teachers, we 

decided after some discussion that this organisation was the most appropriate for our context, 



interests, and students’ needs. Notwithstanding, the test devised for this cycle may be adapted for 

future cycles, taking into account school dynamics and students’ interests. The project set for tenth 

graders included the dimensions we wanted our students to work on and, since it was the first 

project that these students conducted, we consider that they did a good job. 

 The dimension where the majority of students (16) seemed to have made substantial 

improvement was scientific knowledge. This may be a consequence of the number of questions 

devised for assessing this dimension (four in total, compared to two for each of the other 

dimensions). Through their research, students had to understand what biomolecules are, what they 

are made of, how to recognise cells that contain some of them (for instance adipocytes that contain 

lipids), and how these molecules provide energy to our cells and bodies. The project healthy eating 

habits seems to have favoured the construction of knowledge in the intervention group, due to its 

connection to real issues that students faced in their context as opposed to the control group who 

were exposed to the same input but did not carry out projects. By connecting real situations with 

topics from the curriculum, students seemed to be empowered in their learning process. This 

finding resonates with what Coffman (2017) highlights in her book. She emphasizes that “Students 

make meaningful and thoughtful connections to the world around them by asking questions, 

conducting research, and formulating informed decisions using technology tools that are as 

authentic as the problem they are tackling” (p. 1).  

 Scientific knowledge was deemed by participants as something new but relevant to their 

expectations as science students. The test scores and interview themes reflected the participants’ 

response to the integration of science, English, and ICT in a complementary way. We must also 

highlight that not all effects were positive, since some students (14 in the pre and post-tests) did 

poorly in the test and, as was previously suggested, some of them lacked responsibility and 



ownership while working in groups. Additionally, in the interviews some of students’ responses 

(see for example student 9) reflected a need for more support when dealing with material presented 

in English, particularly in ‘dense readings’ as they reported. I think we should work on that in 

order to facilitate students’ exposure to the target language as well as the use of new technologies. 

These were the areas where they seemed to struggle the most when challenged with a new language 

and innovative tools in their content lessons. 

 Scientific literacy was considered by the study participants as innovative and even 

necessary for their learning (see section 5.2.3.3.2). In the test, questions presented in Spanish and 

English recycled some of the words students were expected to learn in the first unit. Three 

questions in particular were presented in English in order to assess students understanding of cell 

types, cell organelles and their functions, as well as sentence structures using modal verbs for 

giving advice. Question 4 required students to observe a picture and select from multiple options 

the type of cell that was displayed. The correct answer was plant cell (option b) since the picture 

showed chloroplasts (organelles present only in plant cells). The majority of students (23 in the 

pre-test and 29 in the post-test) chose the correct answer probably because the words in English 

and Spanish are almost identical (chloroplast/cloroplasto) and the visual aid (picture) supported 

their analysis. Question 5 asked students to compare the difference between smooth endoplasmic 

reticulum (SER) and rough endoplasmic reticulum (RER). Students had to recognise that RER has 

ribosomes (organelles that synthesise proteins from amino acids) and that SER does not. The 

picture that appeared in the test (Appendix 8) shows ribosomes in the RER as small dots that 

students should associate with proteins due to the significant role that this biomolecules play in 

their diets. The last question (question 10) asked students to unscramble sentences that a 

nutritionist would suggest to a patient who is asking for advice. The sentences included modal 



verbs that students were encouraged to revise in their English lessons such as must and should. 

This question was answered correctly just by 5 students in the pre-test and 8 students in the post-

test. These results show that despite the fact some students wrote sentences in their posters using 

modal verbs in English, they still struggle to show their command of sentence structures.  

 Scientific thinking and scientific citizenship were the areas that students felt more 

comfortable with in the test. Items related to these dimensions (Questions 6 to 9) had to do with 

open questions related to science role in the community and the importance of scientific reasoning. 

The theme science & society was highly regarded by participants and it seems that projects 

supported the intervention group in becoming aware of the importance to connect what is learnt in 

class with some issues that the community may face (see Sections 5.2.3.2.5 & 5.2.3.3.4). 

Integration, use of ICT, cooperative work and communication were the other themes that 

participants found relevant while doing projects and based on their views (see Table 5.25), these 

elements seem to have had a positive impact on the construction of knowledge and the achievement 

of learning outcomes set for this project. 

 The findings of this second cycle motivated us to continue working on our main issue and 

to conduct a third cycle where we could get more people from the community involved. At this 

point, there was a common interest in tuning the instruments that would help us understand our 

students’ preferences and needs before they joined our course, so we might be better able to 

identify the areas where we should focus to guarantee students’ achievement by offering them 

enriched learning environments. 



5.3 Cycle III 

 This last cycle was something that emerged from the need to involve more members of the 

community in this action research project. In this cycle we had the opportunity to interview the 

school head and the middle school coordinator to find out what they thought of the pedagogical 

intervention and the effects we had found on students’ learning outcomes. Based on the data 

collected from these interviews and those conducted with students and teachers in previous cycles 

we decided to construct a survey to identify students’ views of the integration of ICT and English 

in their content lessons. Ideally, the school would use this instrument to collect information from 

new students (10th and 11th graders) and based on this information, plan pedagogical interventions 

where students and teachers from different courses set and conduct projects in their content and 

English lessons. 

5.3.1 Planning Phase  

 We had already studied teacher and students’ perceptions of the pedagogical intervention 

and its potential effect on students’ learning outcomes. However, the study was becoming popular 

and more teachers and school administrators wanted to contribute to our planning and 

implementation with their own views. That is the reason why in this cycle we included the voice 

of the school head, the middle school coordinator, and another science teacher who volunteered to 

participate in the study. We then used the data collected throughout the whole study to devise a 

survey instrument that helped us understand the level of awareness that students had regarding the 

pedagogical intervention, particularly those categories that the study participants had reported in 

the interviews as important for the integration of science, English, and ICT. From the second cycle 



onwards, the learning outcomes were framed in the four dimensions we found relevant in our 

context: scientific knowledge, scientific literacy, scientific thinking, and scientific citizenship. 

 This last cycle was enriched not only by the participation of more members of the school 

community. In addition to this, we had unexpected news that motivated me, my colleagues, and 

our students to continue working on their projects. This piece of news was the visit of a commission 

from the Republic of Korea that wanted to see personally how our study was progressing. The 

news came from the National Ministry of Education and it was an unparalleled opportunity to 

share with the commission from Korea what we were doing and simultaneously show our students 

that what they were doing was relevant. Furthermore, this visit allowed us to show students the 

importance of the target language for communication among people from different countries. The 

Korean commission did not know Spanish very well and our level of Korean was close to nothing. 

Therefore, students realised that in order to communicate with our visitors we had to use the target 

language that we had been reinforcing through the pedagogical intervention. As far as this study 

is concerned, English has, over the last decades, turned into a ‘lingua franca’ that may open up lots 

of opportunities for students to communicate their thoughts to a wider audience. For the last cycle, 

we set the following research questions. 

5.3.1.1 Research Questions 

The main research question for this study was: What are the effects of technology-

enhanced CLIL-based environmental learning projects on students’ learning outcomes? To 

answer this, the following sub-questions were posed for this cycle: 

1. What are administrators’ views on the potential effects of the pedagogical intervention on 

students’ learning outcomes? 



2. How can the results from community members’ interviews inform the development of a 

survey instrument grounded in the participants’ views? 

5.3.2 Action Phase 

 This term, students set up new projects regarding topics related to the school curriculum 

such as microorganisms, and Colombia national natural parks. These projects were co-constructed 

between the study participants and followed the action plan we had devised in previous cycles 

considering the 5Es and the 4Cs frameworks. Learning outcomes were framed in the four 

dimensions we considered key for a CLIL implementation in science lessons and were evaluated 

through rubrics (Appendices 16 and 17). 

5.3.2.1 Project 1 

 From the beginning of this cycle, tenth graders were motivated to do a project related to 

the topics we had to cover according to the school curriculum. The topics were related to 

microorganisms. The majority of these students had chosen the science course because they 

wanted to study medicine or areas related to health sciences at university. Students were asked 

about microorganisms and what they knew about bacteria, fungi, protozoa and viruses. Then, they 

were told how to grow bacteria and fungi in the lab. Table 5.26 summarises the learning outcomes 

and phases planned for this new project. 

PROJECT 1 “Making visible the invisible” 

Learning Outcomes 

 On completion of this project, students will be able to classify microorganisms.  



 On completion of this project, students will be able to use English and Spanish to 

articulate their understanding of microorganisms. 

 On completion of this project, students will be able to follow procedures as scientists 

do. 

 On completion of this project, students will be able to justify why we should keep 

places aseptic and wash our hands frequently. 

Content and Language 

(Language of learning, 

Language for learning, 

Language through 

learning) 

Microorganisms, bacteria (singular bacterium) fungi (singular 

fungus), virus, protozoa (singular protozoon), asepsis, 

antisepsis, lab material autoclave, growth medium, petri dish, 

inoculation loop, cotton, distilled water, laminar flow cabinet, 

stove, scale, incubator, set up projects (what I know, what I 

don’t know, what I need to know), collect and assess data, 

language for following procedures (imperatives), language for 

asking, language for negotiating, language for presenting. 

Engagement Do you know what lives around us but we cannot see? (Watch 

videos related to the topic) set their project problem. 

Exploration Read about bacteria and fungi. Identify similarities and 

differences between these microorganisms. Prepare a growth 

medium for bacteria (plate count) and a growth medium for 



fungi (Sabouraud). Select an area in the school where you 

would like to identify the microorganisms that live there.  

Explanation Classify the bacteria and fungi you cultured macroscopically 

and microscopically. Explain why asepsis and antisepsis are 

important.   

Elaboration Make a video where you register all the procedures you 

followed to identify the bacteria and fungi present in the area 

you selected. Reflect on your findings. 

Evaluation Self-evaluation and co-evaluation using the rubric devised for 

this project (Appendix 16) 

Table 5.26: Project 1- Cycle III 

 Students’ final products were videos that students created in groups they had organised for 

laboratory practicals. Each group appointed a leader who represented them in different activities. 

The videos were made using Movie Maker and other video-making tools that students had access 

to in their smart phones. Figures 5.67 to 5.86 display some of the artefacts that students created to 

show their process while conducting this project. The final products provided evidence of students’ 

accomplishment of the learning outcomes set for this cycle. 

 



 

Figure 5.67: Students’ product introduction 

 

Figure 5.68: Students’ objectives 

 



 

Figure 5.69: Students’ objectives 

 Figures 5.67 to 5.69 show the introduction and objectives set by some students in their 

videos. Students’ objectives reflect how they planned to identify and classify microorganisms in 

their projects based on the data collected. Students were motivated to use English in their products; 

however, this was not mandatory and they could use either language. Figures 5.70 to 5.73 show 

how students used both English and Spanish to present the material they used and explain the 

processes they followed while doing their project.  

 

Figure 5.70: Materials used to carry out projects 

 



 

Figure 5.71: Materials used to carry out projects 

 

Figure 5.72: Use of English in students’ final products 

 

Figure 5.73: Use of both English and Spanish in students’ final products 

 



 

Figure 5.74: Use of visual aids to convey ideas 

Figure 5.74 displays the use students made of visual aids to get their message across. They 

found in their projects that bacteria can be classified taking into consideration several aspects. One 

of these aspects is the colour they retain after being treated with the Gram stain procedure. The 

image shows how a bacterium (Gram -) is not accepted by the other bacteria due to its colour. 

Figures 5.75 to 577 remind us of the procedures that students followed to collect and 

analyse data to reach conclusions. Students were encouraged to think as scientists do and follow 

procedures and protocols established by the scientific community to collect data. 

 

Figure 5.75: Data collection 

 



 

Figure 5.76: Data collection 

 

Figure 5.77: Data collection 

 While doing their project, students were encouraged to work cooperatively to achieve their 

objectives. Figure 5.78 shows how students gathered around the autoclave (a laboratory equipment 

that uses high pressure to sterilise material) to make sure that it is properly closed and therefore 

minimise the risk of an accident. 

 



 

Figure 5.78: Cooperative work 

Additionally, students were motivated to use ICT to support their learning experience. 

Figures 5.79 and 5.80 show how students used smart phones to keep track of time and take 

pictures of how bacteria and fungi looked under the microscope. Figure 5.81 display their 

findings in the final product.   

 

 

Figure 5.79: Use of ICT 

 



 

Figure 5.80: Use of ICT 

 

Figure 5.81: Students reporting findings 

 Finally, students presented the conclusions and reflections they had drawn after carrying 

out their projects. Figures 5.82 to 5.85 are samples of these conclusions and reflections. Most 

students provided evidence of having achieved the learning outcomes set for this project by 

classifying microorganisms, using English and Spanish to articulate their thinking, following 

procedures that scientists follow, and justifying why asepsis is fundamental for any individual.   



 

Figure 5.82: Students’ conclusions 

 

Figure 5.83: Students’ reflections 

 

Figure 5.84: Students’ reflections 

 



 

 

Figure 5.85: Students’ reflections 

After finishing their videos, one student decided to use Edmodo to give me his feedback 

on this project. His message (Figure 5.86) reflects something that I have always considered crucial 

for any learning environment which is having fun while doing things. As I see it, when he wrote 

on behalf of his team to say thanks for this experience, he is not only aware of the knowledge he 

has constructed in class but also of the joy that you can have while learning. His post was highly 

encouraging and motivated me to continue learning from this study.  

 

Figure 5.86: Students’ reflections 



5.3.2.1 Project 2 

 This project emerged from students’ interest in learning about the rich biodiversity of 

Colombia.  They were shown a video called Colombia magia salvaje (in English Colombia wild 

magic). After discussing the contents of the video, students were curious about the fauna and flora 

present in our country. Additionally, they were proud of learning that Colombia is the second most 

biodiverse country in the world and sounded eager to know more about such wealth. In addition 

to students’ motivation, there was a piece of news that created excitement among the study 

participants. We were notified by the Ministry of Education that the school had been selected to 

receive a visit of a delegation from Korea who wanted to see how our pedagogical intervention 

was evolving. I shared the good news with students who were surprised and suggested doing a 

project that show the natural wealth of our country to share our findings with the international 

guests. Table 5.27 summarises the learning outcomes and phases planned for this new project. 

 

PROJECT 1 “Visiting a Colombian Natural Park” 

Learning Outcomes 

 On completion of this project, students will be able to analyse the importance of 

biodiversity. 

 On completion of this project, students will be able to use English and Spanish to 

articulate their understanding of land and water biomes. 

 On completion of this project, students will be able to categorise problems and suggest 

potential solutions. 



 On completion of this project, students will be able to share their knowledge with an 

international audience. 

Content and Language 

(Language of learning, 

Language for learning, 

Language through 

learning) 

Ecosystems, land biomes, water biomes, fauna, flora, bodies 

of water, environmental issues, pollution, deforestation, green 

economies, resilience, natural parks, biodiversity, biotic, 

abiotic, set up projects (what I know, what I don’t know, what 

I need to know), collect and assess data, language for 

suggesting (Do’s and Don’ts), language for asking, language 

for negotiating, language for presenting. 

Engagement Have you ever visited a national natural park in Colombia? 

(Watch the video Colombia wild magic) set their projects. 

Exploration Plan a trip to one of Colombia natural parks. Look for all 

information related to travel, stay, food, etc. Identify problems 

this park is facing nowadays and categorise the most salient 

issues. 

Explanation Make a map of the region where the park is located. Explain 

why and how visitors can help us protect the park. 



Elaboration Make a brochure where you show how to get to the park, some 

Do’s and Don’ts and a possible solution to one of the issues 

you previously identified. 

Evaluation Self-evaluation and co-evaluation using the rubric devised for 

this project (Appendix 17) 

Table 5.27: Project 2- Cycle III 

 Due to the unexpected visit of our colleagues from Korea, the action taken at this point of 

our research project will be presented in more detail to allow readers to understand the empowering 

effect that doing projects has had on students’ learning outcomes. The video Colombia wild magic 

sparkled students’ curiosity. While watching the film (Figure 5.87), students started asking 

questions about fauna and flora that gradually appeared in the film and they were not aware that 

existed in the ecosystems of Colombia. In order to expose students to the target language, we set 

the video for audio in Spanish and subtitles in English (Figure 5.88). As a consequence, students 

practiced some of the target vocabulary both in Spanish and in English. 

 

Figure 5.89: Students watching the film Colombia Wild Magic  



 

Figure 5.88: Exposure to the target language 

After watching the film, students were asked to write comments (Figure 5.89 to 5.91) that 

reflected their thoughts on the topics explored in the video. It was evident that students felt 

motivated by the film. Additionally, they seemed to become aware of the message that the video 

wanted to convey. Most of them wrote that Colombia is rich in terms of nature but this wealth is 

at risk if we do not change our behaviour and do something to take care of it. Students’ comments 

were mostly written in English since they wanted to practice the target language while writing 

about an engaging topic. 

 

Figure 5.89: Students’ comments on the film Colombia Wild Magic 



 

Figure 5.90: Students’ comments on the film Colombia Wild Magic 

 

Figure 5.91: Students’ comments to the film Colombia Wild Magic 

In order to find the information required to do their projects, students made use of diverse 

technological tools that the school offered them. We were given permanent access to the 

computing room (Figures 5.92 to 5.94) and students were able to use software such as google earth, 

google maps, and search engines to plan their virtual trips to the natural park they had selected.  



 

Figure 5.92: Students’ working in the computing room 

 

Figure 5.93: Students’ working in the computing room 

 

Figure 5.94: Students’ working in the computing room 



 Students presented their findings to their classmates to practice the pronunciation of some 

words in English and receive feedback on their work. Figures 5.95 and 5.96 show students sharing 

their thoughts in the computing room. 

 

Figure 5.95: Students’ explaining their findings in the computing room 

 

Figure 5.96: Students’ explaining their findings in the computing room 

 While learning about the natural parks they had selected for their investigations, students 

started becoming interested in dances and traditions from the regions where these parks were 

located. Consequently, they decided to include a food and arts sample for their classmates and 

potentially for the Korean delegation. Figures 5.97 to 5.98 show students rehearsing and sharing 

their artistic talents with their classmates. Some of us in the science department have found it 



interesting to foster the incorporation of arts in our lessons. Thus, we motivated our students to 

develop their artistic skills. 

 

Figure 5.97: Students’ preparing a show for our visitors in the computing room 

 

Figure 5.98: Students’ preparing a show for our visitors in the classroom 

 

Figure 5.99: Students’ preparing a show for our visitors in the classroom 



 Once students had collected the information needed, they made their products (brochures) 

using publisher, word, and online editors. Figure 5.100 shows a sample of one of the brochures 

students created. We can see that these students selected a natural park in the Orinoquia region of 

Colombia. This park is called Caño Cristales (Crystal water) also known as the river of seven 

colours. The brochure displays some pictures of the park alongside information that students 

considered relevant for visitors. 

 

Figure 5.100: Students’ products 

 Figures 5.101 and 5.102 show another product students made. This group of students 

selected an area called Rosario and San Bernardo Coral Park. This park is located close to the 

Caribbean and Insular regions of Colombia. The brochure shows some general information related 

to the park as well as what students suggest visitors to do and not to do over there. They also placed 

emphasis on erosion, an environmental issue that affects this park. Finally, they made connections 

between culture, education, and research by highlighting some of the ecosystem services that this 

natural park may offer to its visitors. 



 

Figure 5.101: Students’ products 

 

Figure 5.102: Students’ products 



 As some readers may have noticed, in this project students decided to create their products 

entirely in English in order to share the information collected with our visitors from Korea (Figure 

5.103). The visit from Korea helped our students experience the importance of English as a lingua 

franca. The fact that students were able to interact with our guests (Figure 5.104), was something 

that motivated the school members to embrace our study as something that could have a positive 

impact on the whole community, as was highlighted by a science teacher who joined our research 

study this cycle. 

 

Figure 5.103: Students sharing their project’s products 

 

Figure 5.104: Students welcoming our visitors 

  



 Some members of the school community and our special guests got together in the school 

auditorium to listen to our projects (Figure 105). Due to time restrictions students could not 

present their artistic shows but they managed to prepare some samples of Colombian typical food 

for our guests (Figure 106). 

 

Figure 5.105: Students presenting their projects 

 

Figure 5.106: Students preparing gastronomic delights for visitors  

 After exchanging some words with the Korean delegation, students left the room and a 

group of teachers (including some who participated in the research study) stayed in the room 

(Figure 5.107) to exchange some knowledge and concerns regarding education, assessment, the 

role of ICT in education as well as our school dynamics and academic needs. This type of 

gatherings is what I consider the most important for networking and teacher development. In spite 



of the short time shared, I received positive comments from my colleagues who congratulated me 

for having contributed hugely to this cultural and academic exchange. It is fair to say that the 

school was chosen because a colleague who teaches young learners and myself had travelled to 

Korea the previous year to share with teachers there the projects we were doing in our contexts. 

We were the only school who had two teachers selected from the same school and that facilitated 

their visit (figure 5.108). 

 

Figure 5.107: Teachers and visitors exchange 

 

Figure 5.108: Korean delegation visit to our school 

 



 The impact this visit had on our school was noticeable since the students were 

enthusiastic to see people from overseas in the school grounds (figure 5.109). 

 

Figure 5.109: Korean delegation visit to our school 

 After the Korean delegation visit, we were invited to show our research study in different 

academic events. First we presented the study in the institutional forum (Figure 5.110) held in the 

school premises. Then, we were selected to represent the school in the local forum (an event that 

reunites about 52 schools from the locality). In this forum our study was selected to represent the 

locality in the distrital forum that congregated all schools from the city (Figures 5.111 and 5.112). 

My students had the opportunity to see me sharing our project with other teachers and researchers. 

They told me that this experince was enriching for them because they felt that the things we did at 

school were relevant for other people and contexts. Furthermore, in the distrital forum my students 

had the chance to present our project in a poster session (Figure 5.113) that was located in the main 

conference room. This experience was something that I wanted all my students to be exposed to 

from the very beginning of this research journey and thanks to our study, some of them were given 

this opportunity. 



 

Figure 5.110: Presenting our project in the institutional forum 

 

Figure 5.111: Presenting our project in the Distrital forum 

 

Figure 5.112: Presenting our project in the Distrital forum 



 

 

Figure 5.113: Students presenting our project in a poster session at the Distrital forum 

 Students not only had the chance to share with others what they did at school in their 

projects. Additionally, they had the opportunity to listen to city leaders, policymakers, and experts 

in education who debated the most current issues the city was facing at the time (Figure 5.114). 

Furthermore, students exchanged ideas with people who interviwed them (Figure 5.115) to find 

out about their experiences, with researchers from other contexts (Figure 5.116) who were 

interested in sharing ideas and knowledge, and with students like themselves who had been 

awarded scholarships by the National Aeronautics and Space Administration (NASA) to visit their 

facilities in the United States and were also willing to share how they achieved their goals. As far 

as I am concerned all these events shaped our actions in the third cycle of this reseacrh study and 

for that reason they are presented in this section. We strongly believe that this is an evidence of 

how quality education can transform people’s lives and ways of thinking.     

 



 

Figure 5.114: Students listening to policy makers and experts in education 

 

Figure 5.115: A student being interviewed at the Distrital forum 

 

Figure 5.116: Students sharing with other researchers 



 

Figure 5.117: Students sharing with other students 

5.3.3 Evaluating Phase 

 This phase did not happen chronologically at the end of this cycle. The evaluation was a 

process simultaneously developed throughout the action phase which in this cycle was affected by 

the unexpected visit of the international guests from Korea. The evaluation includes artefacts, 

school administrators’ interviews, and my journal. I will present the analysis of the findings of the 

third cycle according to each research question. 

5.3.3.1 What are administrators’ views of the pedagogical intervention on students’ learning 

outcomes? 

 In this cycle we had the opportunity to interview the school head, and the middle school 

coordinator (the person in charge of tenth and eleventh graders who attend vocational courses). 

Their responses regarding the potential effect of the pedagogical intervention on students’ learning 

outcomes were grouped in the four dimensions we considered when planning the learning 

outcomes students were expected to achieve when conducting projects this term. 



5.3.3.1.1 Scientific knowledge 

 This dimension included reflections related to what knowledge means for a scientist and 

how this knowledge can be built or transmitted according to each administrator’s point of view. 

The school head (SH) considered that most students are able to gain scientific knowledge 

regardless of their academic emphasis. The middle school coordinator (MC) had a different idea 

of this knowledge and framed it through content, procedures, and strategies that scientists construct 

in both professional and daily contexts. The head teacher had a background in social sciences and 

the middle school coordinator in natural sciences. It was very interesting to identify what they 

thought of the pedagogical intervention and how this helped students develop or construct 

scientific knowledge. The following excerpts show some of their responses related to this 

dimension: 

SH: Not only in science lessons.  I think it should be fostered in all disciplines. The fact that we are doing here a 

project where ICT, science, and English are integrated, is a first step to extrapolate these methodologies and strategies 

to foster scientific knowledge in other areas. 

SH: As I see it, this is the best strategy to implement in schools, to do projects that integrate ICT and hopefully to 

conduct these projects in an interdisciplinary way, not just one area, maths or science, the idea is that we do it in an 

interdisciplinary way… and I do think that the project we are conducting aims at precisely foster this, to foster teachers’ 

teamwork, sharing topics, sharing methodologies, sharing strategies that students can use alongside ICT to gain this 

knowledge. 

SH: When students have to face the knowledge of a specific discipline of a specific area it is more complicated. 

SH: I think a good scientist should be perseverant, dedicated, charismatic, and to be able to share their knowledge to 

the whole humanity. I think all kids and young people in our country have the skills that would allow them to 

potentially in the future develop these competencies, and that’s why it is important that in school we give them the 

necessary foundations, that we allow them to use ICT and other languages so they can continue improving on their 

own. 



SH: When this knowledge stops being something based on rote learning, and routines, when students are given 

opportunities to access a more qualified knowledge, that has an impact on the way students behave, feel, and perceive 

anything.  

MC: There are some scientists that tend to behave like gods and do not communicate science to society, there are 

others who tend to have a more social role despite being scientists. A scientist must be a human being, must be a 

person, who has values not only in their profession as scientists but also as a person who is able to communicate 

science to lay people to daily problems and situations. 

MC: Well, I think that we have tried to do projects that motivate students to think differently, and that help them see 

scientific knowledge as something that they can construct, something that they can improve, that they realise that there 

are not fixed truths that they can contribute to such knowledge. Probably some students limit themselves to read and 

believe everything they are told, but others managed to develop critical thinking skills, to criticise science, and they 

have done it due to our work at school.  

MC: Well, we have tried to modify contents to respond not only to standards set by the Ministry of Education but also 

to motivate students to embark on research processes. However, sometimes it is difficult to define what contents to 

work on, and what content is more or less important, we need to prioritise certain topics to comply with standards set 

by the Ministry of Education. 

 The SH and MC responses helped us understand that school administrators were also eager 

to foster interdisciplinary practices that aim at helping students construct or gain knowledge in a 

relevant way according to their needs. The way they perceived scientific knowledge was narrowly 

different but both agreed on the fact that students should develop competences that allow them to 

face contextual problems and that projects that involved ICT and English were positive strategies 

that may potentially help students be better able to cope with current challenges. 

5.3.3.1.2 Scientific literacy 

 Both the SH and the MC considered communication a key aspect of science. They 

highlighted the idea that English is the language of academics and that the latest information and 



most accurate findings are massively distributed in English. They also noted the importance of 

having qualified teachers, and the importance of integrating the target language in the early stages 

of education. 

SH: There are policies at national and local levels for instance Colombia Very Well and Bogota Bilingüe. They are 

strategies that in one way or another promote teachers’ qualification in a second language. In our case we are interested 

in English because this is a universal language. 

SH: What is difficult is the lack of qualified teachers. In Bogota not many teachers speak English. Then, it is very 

difficult to implement a project like this because the first thing you need is teachers who know the language, a teacher 

that has access to material and who receives support to learn a second language. Both programmes Bogota Bilingüe 

and Colombia Very Well not only involve students but also teachers and in fact in our school there are many teachers 

who are in the process of learning a second language, among those myself. We have teachers who are B2, teachers 

who are working in the classroom using ICT and a second language, and I think that if we continue working step by 

step, in the future we will have all students using ICT and a second language.  

SH: I would say that it has to do more with learning things in a more qualified way. To gain access to scientific 

knowledge that is  usually presented in a second language that is not Spanish. There is lots of theory around it. 

MC: I think it is interesting to give a different perspective in class. The best scientific articles are written in English. 

Therefore, as I see it, this is a way to create in students the habit to search for information in more than one language 

and information that is usually of a better quality. I think that first we need to work on the technical words that are 

most commonly found in scientific articles, then we should integrate reading skills and writing skills, even speaking 

skills could be fostered by doing presentations of their projects but in English. 

MC: I think that English at a technical level is easier. For instance, in science it is very easy and we can help students 

identify concepts meanwhile they familiarise with technical words. I don’t think that science is more difficult in 

English than what it is in Spanish. I think it is fundamental that the teacher knows the language, that likes the language, 

and that motivates students to like the language integrating it in their subjects. 

MC: I think we should keep scientific rigour, but with a language that is easily understood by everybody. Sometimes 

science uses language that is not easily understood… then people misunderstand some findings and they misinterpret 

scientific work. They do not know how to disseminate scientific work and consequently cannot use this information. 



Science should be well-communicated. It is well-believed that English is a global language and many people, despite 

having a first language, they use English as a second language. Then, it is easier if people communicate what they do 

using English, their findings become more global. At a technical level, I know English very well. I can read articles 

in English but I have not developed speaking skills. I can understand what other people say but I cannot speak and I 

feel this can limit my interaction with other people using English to construct knowledge. 

MC: I think we should foster the use of English in our kids. I mean not as they do in the English class, but integrating 

English in other subjects. It should be something that allow students to use English in all subjects, to help them learn 

the language as we naturally learn our first language, I mean speaking first and then learning grammar and the other 

skills, that they can use the language naturally and then to learn to write better, but I think English should be taught 

differently from what we do in primary school.  

 These responses helped us reflect upon how important communication is for scientists. 

Both administrators displayed knowledge of current policies and programmes that national and 

local governments have been implementing to foster bilingual practices in Colombian state 

schools. It was interesting to know that the school head was learning English at the moment and 

that the middle school coordinator made reference to the importance of teaching English through 

content from the early stages. Scientific literacy was deemed as fundamental, and both 

administrators agreed that students could develop communicative competences while they read 

and write in English. This finding resonates with some of my reflections in the teacher’s journal: 

A student came up today and told me that she preferred doing tasks in English because that motivated her to practice 

vocabulary and learn new things (Teacher’s journal) 

My students didn’t put on the translation equipment which was great. However, two of them ended up using it because 

they felt more comfortable. Later on they talked to Michelle, one of the speakers from the United States and she was 

super kind with them. It is great that they interacted with people from other countries because it creates the need to 

use the target language as a lingua franca, not only with Koreans but also within academic communities. Students 

talked to the kids who won the third prize of a contest organised by NASA. I am glad they are interacting with peers 

from other contexts and at the same time they are practising English (Teacher’s journal)  



The reading today was pretty tough. Dense concepts and lots of new vocabulary. I think it was good that students 

managed to use Spanish to infer or guess what the new words meant. Cognates are fundamental in science and I think 

we should continue encouraging students to make connections between Spanish and English when reading and writing 

scientific topics. (Teacher’s journal) 

 Multiple languages are welcomed in CLIL. They can serve as vehicles through which 

knowledge is constructed and scientific literacy is developed. Therefore, students feel empowered 

when they can use different languages in content lesson; however, the use of these languages 

varies, depending on students’ linguistic needs. As the MC highlighted we should foster the 

integration of content and language at school from primary levels, so students would benefit from 

this integration from an early stage.  

5.3.3.1.3 Scientific thinking 

 Both administrators reckon scientific thinking as a way of thinking that favours curiosity, 

critical thinking skills, creativity and broadly speaking the development of higher order thinking 

skills. Both the head teacher and the middle school coordinator noted that not all students managed 

to develop scientific thinking skills. They both also mentioned that projects may help students 

develop research skills that empower them to operate better in academic realms. Research skills 

were considered crucial for scientists who need a systematic way of thinking that allow them to 

answer questions and find solutions to real problems. The following excerpts show some responses 

related to this dimension:  

SH: No, we don’t develop such skills in all lessons. It should be done in all lessons, to develop critical thinking skills, 

curiosity, scientific spirit… but that one area starts doing it, that we start with one area such as science and then this 

area starts including other areas in their project so it can become interdisciplinary in the school, I think that this is a 

way to guarantee that kids have access to critical thinking skills. By developing critical thinking skills, students are 



better able to reject some information they find using ICT, they can use the information they find online in a better 

way and consequently to have a more qualified knowledge. 

SH: I think I have mentioned this before, the fact that students use ICT and as second language not only in science but 

also in other disciplines, allows students to develop critical thinking skills, reject information, make better use of it, 

develop their imagination, be creative, innovative and I think that is a good strategy for education. 

MC: I think the projects students conduct are interesting, let’s say that when they are focused on real issues, on real 

problems close to students’ contexts, and obviously using ICT to look for information, to make their videos, to organise 

their information, so let’s say that this is in fashion and it is the most popular, and it is important that students can use  

it for academic purposes. A disadvantage is that they may not know how to use the information they gather from the 

internet. Then, they get the first thing they find and that’s not real, so, if they don’t learn how to search for information 

properly, they will not benefit from them. Apart from that, I think they have the whole world at their feet by using 

ICT, they can use it to communicate with people from other countries, to learn new things, to do their projects and to 

learn anything they want, improving the way they think. 

MC: I think that some students while doing projects and other activities we ask them to do at school, they identify 

themselves as people who are doing science, that are looking to solve problems, that can do things in a different way, 

however others cannot do it maybe because they have not been able to develop the competencies they need to develop 

scientific thinking  

MC: I prefer working in the lab. I think that in this way students are motivated to select science. I tend to use less 

theory and more practice, so students after observing phenomena or in a laboratory practical feel the curiosity to 

research what happened, to find out what is the theory behind it and from there to construct knowledge from the praxis 

rather than from the theory. I think students can develop competences that will help them be better students in tertiary 

education. They learn how to look for information, the fact of doing projects help them develop their research skills, 

how to look for information and how to communicate that information. We have evidenced that when they get to 

tertiary education, they have the possibility to interact with others in a better way than those students who have not 

conducted research projects. Some students have done well, and that is really satisfactory, they have done their projects 

in a systematic way, following all steps to write their final reports, because they like it, because they realise how 

important it is for them either at the moment they finished or later on… unfortunately, they are not all students, there 

are some who are not motivated and ended up doing basic work, they look for information, paste it in a document, and 



create a power point presentation with that information, but they do not develop research skills, so unfortunately we 

do not manage to have all students develop scientific skills. 

MC: hahaha, I don’t know. Maybe helping them to do projects that they really want but at the same time that are 

viable, because sometimes they want… I don’t know to talk about the moon, to study the moon and unfortunately we 

cannot offer to do such things. So, I think we can motivate them by helping them do projects they really like, not 

things imposed by the school, I think they may be more motivated. 

 There were some reflections in the teachers journal that also dealt with this dimension and 

provided evidence that support what administrators highlighted in their interviews: 

Today we were at the distrital forum. I took monitors to present our project and talk to other students and researchers 

who are doing interesting things. What surprised me the most today was S98 comment when we were waiting for 

lunch tickets by our poster. He said: ‘Teacher after checking all posters ours is the best. You managed to integrate so 

many elements that make your project by far the most complete. I chose this school because of the Science emphasis. 

I love learning about the universe and everything around us. I had a teacher who answered all my questions and he 

really motivated me to learn more. When I ask you questions you also answer them and motivate me to find out more 

about the topics I’m curious about, I see you as a great model for all of us. My family consists of people who are 

churchgoers, Protestants who believe in God. Now, my position is way more critical because in your classes and in 

philosophy lessons I have learnt to be critical about the origins of such beliefs. I used to pray every day to help 

homeless people and to stop inequality but no matter how much I prayed, there were still young people in the street 

and problems did not vanish. So, I learnt that I had to do something different and that probably that God I used to talk 

to did not exist’ (Teacher’s journal) 

 At the time I was speechless. This student’s reflection was really deep and the fact that he 

shared it with me when we were alone waiting for the other students to arrive made me believe 

that he wanted to share it some time ago but did not find the right time. This student had displayed 

high levels of awareness throughout the development of projects. In fact, I recorded in my journal 

another entry related to his comments in class.  



After reflecting on the visit to the distrital forum and sharing ideas with those who didn’t go, S98 said ‘teacher after 

listening to those experts and the videos that they showed us in the conference, now I understand why you ask us to 

sit in this way. The class furniture is important, as the presenter claimed, but the way we sit is fundamental for the 

class dynamics and to look for information related to our projects and share our reflections’. I think doing research is 

a good way to develop skills required for doing science and some students have become aware of it. Listening to other 

researchers is an amazing way to reflect on our own practices and research processes. (Teacher’s journal)  

 It is true that not all students displayed this level of reflection and analysis. I agree with the 

school administrators interviewed that just some students achieved the level we wanted them to 

achieve; however, this was a good indicator that something was done in the right way and that 

other things should require further analysis to be improved in the future.  

5.3.3.1.4 Scientific citizenship 

 This dimension was not known by the school head but she provided us information related 

to it that helped us understand her point of view. On the other hand, the middle school coordinator 

was aware of the term and gave us lots of evidence of how the school understood the development 

of scientific citizenship through students’ projects. The following excerpts illustrate their thoughts 

on this matter: 

SH: I think one of the advantages of the projects that use ICT and a second language is that students can access 

knowledge in a more qualified way in a world that is globalised and the use of a second language empower students 

to become global citizens. 

SH: I think the role of scientists in the world is to show less literate people in a practical and easy way that knowledge 

that is given in scientific terms and therefore seems to be inaccessible for many people. When scientists have this 

knowledge, they need to downgrade it to share it with others and using ICT for doing so is fantastic. 

   The perception of the school head regarding scientific citizenship ranged from the 

connection between global citizenship and scientific citizenship to resemble more a deficit model 



perspective when a person who ‘knows’ transmit that knowledge to others who don’t know. On 

the other hand, the middle school coordinator viewed scientific citizenship as something that 

empowers students to understand their role in society, to disseminate the knowledge they construct 

in their communities and to analyse natural and social issues in a more critical way: 

MC: I think this is a way to connect science with everyday problems and situations. It is not only thinking of science 

as something that scientists do in super laboratories that are not accessible to everyone but it is more thinking of 

science as something that can be applied in everyday situations, as citizens how we can directly contribute by doing 

science. A scientist must be a person who helps us solve everyday problems, to help us motivate kids and young 

people to do science and to like science and to help them understand what are the benefits that science may bring to 

society. 

MC: I think students who do projects have tried to communicate what they do in school to parents and siblings, things 

related to solve environmental problems, that is one of our main research interests in the science department, they 

have become multipliers of the information they find while doing projects. When they find curious data that they feel 

are relevant, they share such data with their communities. Probably, they have not had the impact they wanted to have 

but they have tried and they always look for ways to socialise what they have learnt. I think that when students work 

on current issues, they have become aware of the potential consequences of our actions on the planet, their impact on 

our health, they start thinking differently, they become more critical of the things that happen in our society.  

 I noted in my journal some evidence of the development of scientific citizenship observed 

when students talked about their projects. These observations are aligned with what the middle 

school coordinator highlighted in the interview: 

Today we talked about what students liked and disliked about their projects. S81 said ‘I think we should be more 

critical about the policies that the secretary of education is implementing. For instance, Jornada Unica is something 

that apparently is good for all of us but the government needs to guarantee that students go to school to learn and not 

only to be in school to be kept safely by teachers who turn into caregivers meanwhile their parents work. I will talk to 

the secretary of education about it. Other thing I like of our projects is that we do things that affect other people’s 

lives. If we learn things at school we can transmit such knowledge to our classmates, friends and families in order to 



raise awareness and contribute to a better society’. I am glad students are more critical towards issues that affect their 

contexts and feel like sharing their reflections with others to help society. (Teacher’s journal)  

 I had also highlighted in my journal how important it is for students to share with peers in 

different contexts. A coordinator with a career as a scientist was invited to share his experience as 

a researcher in other countries. Additionally, because of the study’s recognition in the local and 

regional arenas, some students had the chance to interact with other researchers and were able to 

attend my presentation of the study in academic events: 

I invited today a coordinator to give a seminar about radioactivity when we were discussing environmental tragedies. 

He talked about his experience as a scientist, he told students that he won a scholarship in Latin America to study 

radioactivity in Pripyat, he tried to eat a couple of eggs and he was punished, (no lunch three days). His friend was 

sent to jail for spitting in the street. He told students that as a consequence they had to clean toilets. He showed pictures 

of his experience and brought items that belonged to people in Ukraine. Students loved the talk and felt impressed that 

their coordinator (a sort of grumpy man) was indeed a scientist! He emphasised how important culture is for scientists 

and that as scientists we should also develop right hemisphere skills such as musical, cultural, and artistic competences. 

(Teacher’s journal) 

The project has been gaining recognition in and outside school. We were selected to represent the school in different 

events, such as institutional forums and the Bogota local forum. We received constructive feedback from other 

participants who came from different schools in the city and from researchers who came from other countries. In the 

local forum one of the science groups accompanied me. They were happy sharing with students from other schools. 

They really liked my presentation and they reported being positively influenced by it. (Teachers’ journal)  

  Similarly to other participants’ views, administrators’ perceptions on the pedagogical 

intervention were mostly positive. They seemed to rely on this project as a springboard for 

curricular changes that may be implemented in the near future. For this reason, they wanted us to 

develop an instrument to facilitate our understanding of students’ background knowledge 

regarding the implementation of CLIL practices in our courses. The following research question 

was formulated to comply with this concern.  



5.3.3.2 How can the results from community members’ interviews inform the development of a 

survey instrument grounded in the participants’ views? 

 In order to answer this research question, we first identified the categories that had 

emerged from the interviews conducted in previous cycles. These categories were motivation, 

hands-on work, teacher as a model, use of ICT, cooperative work, integration, 

communication, and science and society. We found some overlapping between the categories 

entitled ‘videos in the classroom’ and ‘use of ICT’. For that reason we decided to merge them 

into only one. These categories were reported by the study participants as fundamental to 

understanding the effects of the pedagogical intervention on students’ learning outcomes. 

Therefore, we decided to incorporate these topics in a survey that would help the science 

department, and potentially other departments, identify students’ baseline information when 

they register in our courses.  

 A draft of the survey was constructed based on the instruments we had used in previous 

cycles but this time we included at least one question related to the categories that emerged 

from the interviews. This survey was reviewed by a teacher, an administrator and a student 

who participated in the second and third cycles of the research study. The survey was then 

revised by tenth graders who checked on the fidelity of the data from the target population 

perspective, as suggested by (Denzin & Lincoln, 2008). Students were critical about the 

number of questions we had devised (50 in total) and said that the instrument was too long 

and rather boring for them to answer. After this revision, a meeting was held with the teachers 

from the science department to analyse questions and reach a final consensus on the survey 

contents. The final survey (Appendix 7) was then used with the new students who joined our 

courses the following year.  



 Designing and implementing a survey that incorporates the perspectives of various 

stakeholders was a challenging task that created an opportunity to let the study participants engage 

in cooperative work. It was a new experience for all of us and for students seemed to be quite 

relevant since they felt part of the science department and somehow felt they were empowered to 

contribute to the learning process of their peers in next years. The development of this survey, 

allowed us to articulate in a sequential fashion qualitative and quantitative data instruments. Table 

5.28 shows the relation between the survey questions and the interviews’ categories. 

 

 

 

 

 

 

 

 

 

 

 

Table 5.28: Survey questions and interviews’ categories 

5.3.4 Monitoring Phase 

  

 During this final stage, the results of the evaluation of the whole study were presented to 

stakeholders with the intention to ask for feedback regarding the pedagogical intervention and 

Interviews categories Survey questions 

Motivation Q12 

Hands-on work Q17, Q34 

Teacher as a model Q13, Q20, Q22 

Use of ICT Q26, Q27, Q28, Q29, 

Cooperative work Q36, Q37 

Integration Q15, Q23 

Communication Q14, Q19, Q24, Q25, Q30, Q31, 

Q32, Q33 

Science and society Q16, Q18, Q21, Q35 



possible adjustments required for next steps. Ideally, these findings would serve as a springboard 

for long-term implementations within the school curriculum and the planning and organisation of 

the science courses offered by the school to the community. At the time I was writing the last 

chapters of this thesis, the school started implementing changes in its curriculum; especially in 

terms of courses offered to tenth graders and hours allocated to all subjects in middle school 

groups. I found it was quite promising that the school managers decided to allocate two hours for 

communicative skills and two hours of CLIL/Technical English to all specialty courses offered by 

school. These hours may be of great help if we start using CLIL and other approaches to integrate 

content and language in the whole school. The panorama is encouraging and hopefully with 

stakeholders’ support the school will continue taking short but firm steps towards sustainable 

bilingual practices. 

Chapter 6: Discussion 

In this chapter, I discuss the study findings with regard to my theoretical framework and 

the main research question posed for this study: What are the effects of technology-enhanced CLIL-

based environmental learning projects on state school students’ learning outcomes? First of all, I 

address how we understand CLIL and its 4Cs in our context and the way in which this view 

affected our pedagogical intervention. Then, I discuss the effects that technology-enhanced CLIL-

based environmental learning projects had on students’ learning outcomes. The central part of this 

discussion draws out participants’ views of these effects and their potential impact on the school 

dynamics. Finally, I outline the potential contributions of the current study to the fields of science 

and language teaching. 



6.1 Our vision of CLIL 

 This study considered from its initial conception a common understanding of what CLIL 

is and what CLIL implies in our context. Therefore, defining what we understood as CLIL was 

fundamental for situating our praxis. I agree with Banegas (2013) when he highlights the need to 

move from idealised external perceptions of CLIL towards more contextual endeavours. Coyle et 

al. (2010) clearly state that the first step when introducing CLIL in a school with no tradition of 

content and language integration is to explore how this integration might operate. The findings 

reported in the first cycle showed that the 4Cs content, communication, cognition and culture in 

our context transformed into 4SCs scientific knowledge, scientific literacy, scientific thinking, and 

scientific citizenship. I suggest that remapping the 4Cs to reflect practice and theory in science 

lessons allows us to come to terms with the thorny issue of incorporating the cultural dimension 

of CLIL in science CLIL lessons and helps us articulate scientific knowledge in a more structured 

fashion, in order to foster scientific thinking, scientific literacy, and scientific citizenship. 

 The first effect that the pedagogical intervention had on our understanding of CLIL was 

precisely at a teaching level where we had to modify existing learning outcomes in order to reflect 

our vision of CLIL. Coyle et al. (2010) suggest that in CLIL settings, it is important to justify 

language and content integration based on contextual factors and projected learning outcomes. 

Students’ learning outcomes were redesigned after the first cycle to guarantee that there was 

coherence between the outcomes set for each project and the dimensions we considered 

fundamental when students do CLIL-projects in their science class. Mehisto et al. (2008) warn us 

of the challenges that doing CLIL pose. The authors emphasise the need to avoid misconceptions 

as well as the need for school administrators to understand what CLIL means, in order to guarantee 

long-term successful programmes. In our context, school administrators reported (see excerpts in 



5.3.3.1) understanding the nuances that the CLIL implementation requires and encouraging the 

integration of language content and ICT.   

 Coyle et al. (2010) observe that teachers who do CLIL should base their teaching practice 

on classroom research. Teachers should construct their own theories of practice from classroom 

evidence and their own reflections. CLIL views may change over time and for that reason constant 

professional development is fundamental for CLIL teachers who are expected to operate under the 

needs and challenges that their institutions pose. In this research study, we have evidenced the 

importance of teamwork to embark on this pedagogical endeavour. Communication and 

coordination between members of the educational institution favour teaching-learning dynamics 

in CLIL contexts (Ball et al., 2015; Coyle et al., 2010; Genesee, 2016; Mehisto et al., 2008; Nikula 

et al. 2016).  

 Ball et al. (2015) state that CLIL practitioners have come up with the terms ‘hard’ or 

‘strong’ CLIL and ‘soft’ or ‘weak’ CLIL to refer to language-driven or to content-driven 

approaches respectively. For this study, such difference is rather unnecessary since CLIL per se 

refers to language and content integration and therefore language objectives and content objectives 

should share equal weight in the planning phase. I am both a language and a science teacher and I 

know well the constraints and opportunities offered by CLIL regardless of teachers’ interests. I 

claim that language-driven or content-driven objectives should be tuned or weighed with regard to 

contextual factors, such as teachers’ expertise or students’ needs. Take for example my experience 

in this study. I am a content expert but I focused on language (of learning, for learning and through 

learning) that students required for developing scientific literacy. Am I doing hard or soft CLIL? 

What kind of hybrid am I? My argument is that CLIL integrates both language and content in a 



synergic way and this fusion is what makes CLIL unique. As Ball et al. (2015) also emphasised, 

this hard/soft CLIL dichotomy may serve marketing purposes rather than academic ones. 

 The study findings coincide with the views of Coyle et al. (2010) and Anderson et al. 

(2015). We also reckon that CLIL is good teaching. Ball et al. (2015) may be in disagreement with 

this statement because for them the integration of content and language does not guarantee a good 

practice. What Ball and colleagues may have overlooked is that CLIL, when conceived under the 

4Cs Framework, presupposes that all elements required for a good teaching experience interact in 

a symbiotic way. The study participants reported integration as desirable and innovative in their 

science class. Excerpts in Section 5.2.3.2.1 exemplify teachers’ views of how important was the 

integration of science, language, and ICT for students’ projects. Students also reported (see 

excerpts in Section 5.2.3.3) that being exposed to science, English and Technology in the same 

class was something challenging but useful for their academic lives.  

6.2 Effects of CLIL-projects on students’ learning outcomes 

 The data collected over the whole study allow me to discuss the effects that the pedagogical 

intervention had on students’ learning outcomes. These effects are grouped under the 4SCs we 

considered while planning the pedagogical intervention. 

6.2.1 Scientific Knowledge  

 Based on the definition proposed by Vollmer (2010) of scientific knowledge and the idea 

that this knowledge is constructed by members of a community who share codes, procedures, and 

values, we understood that the content students were engaged with while doing projects could be 

framed through this dimension. As a consequence, learning outcomes that were placed in this 

category involved concepts, models, theories, strategies, or procedures that students were expected 



to build or internalise while doing projects. Scientific knowledge was something we had to 

construct with our students in each project and this had to be articulated through language (Spanish 

and English). The learning outcomes reflected different types of discourse suited for specific 

purposes, that were guided through input. The diverse nature of the knowledge students were 

exposed to, allowed them to understand the complexity of science and the role that it has played 

in society along history. I claim that science teachers should ground students in an awareness of 

scientific knowledge dynamics and discourses in order to motivate a critical analysis of science 

and the effects it has had on society. As Vollmer (2010) states ‘In particular, they have to be 

explicit with respect to the language needed (...) for critical reflection on scientific issues and the 

way scientific knowledge is used in private life, in the work place and in society as a whole’ (p.5) 

 The study participants mostly agreed that the way scientific knowledge was encouraged, 

affected positively the CLIL and PBL interaction. Test scores (see Section 5.2.3.1) showed that 

the use of English as a vehicle language alongside Spanish did not jeopardise the construction of 

scientific knowledge. What we found critical when assessing scientific knowledge with a 

traditional test was that language input did not seem to affect students’ performance. Particularly 

when some students (See Table 5.24) performed better in the post-test in the questions that were 

posed in English (Questions 4 and 5 where 29 students answered them correctly) than in questions 

that were posed in Spanish (Questions 2 and 3 where 26 and 25 students chose the right answer 

respectively). We realised that students’ performance was closely related to the type of question 

and the thinking skills required to answer them properly. The more challenging the questions were, 

in terms of cognitive skills, the less students answered them correctly, regardless of the language 

Spanish/English used to pose the questions.  



 Teachers were also keen on building scientific knowledge in their classes. When content 

was viewed through the lens of scientific knowledge, science teachers started to realise how 

abstract content could be and became aware of the fact that it does not necessarily have to be 

perceived as just concepts or theories. For language teachers, scientific knowledge was the content 

science learners should build when integrating language and content. They viewed it as the 

technical and academic knowledge that scientists have and which helps them do research. Through 

the pedagogical intervention, students were guided to think and act as scientists. I believe that 

when students realised that scientific knowledge was not as far from their realities as they thought 

(see Student 7 in Section 5.2.3.3), they felt empowered to construct and use it while doing projects.  

 Inquiry-based learning supported by ICT proved to be a great ally of CLIL to construct 

scientific knowledge in science lessons. Take for example the products students created in Cycle 

II, Project 2 when they were expected to define the term ‘global warming’ and recognise the factors 

that may contribute to this environmental issue. Students showed in their videos the definition of 

the term and the factors they found contributed to it based on the data they had collected and 

analysed. Additionally, students reported (see excerpts Section 5.2.3.3) that making videos and 

using ICT was fun and helpful to complete the task demanded by their projects. As far as this study 

is concerned, when students construct scientific knowledge and enjoy the process while learning, 

something is working properly. 

6.2.2 Scientific Thinking 

 When considering the C of cognition in a CLIL implementation we usually bring to mind 

thinking skills and how they can be categorised regarding typologies or taxonomies such as 

Bloom’s. Scientific thinking appears to be structured thinking that resonates with higher order 



thinking skills such as analysing, solving, creating and of course critical thinking. Taking into 

account Paul and Elder (2008) ideas on scientific thinking, this type of ‘thinking’ may involve 

skills and dispositions. For the study participants, scientific thinking was a dimension that 

considered procedures and research skills that empowered students to operate in academic realms. 

(see excerpts Sections 5.2.3.3.3 and 5.3.3.1.3). School administrators emphasised that not all 

students displayed these skills but a sense of curiosity was generally perceived while students 

conducted their projects (see Section 5.3.3.1).  

 Several authors, such as Ball et al. (2015) and Coyle et al. (2010) remind us that CLIL 

students must be cognitively engaged for learning to take place. In CLIL settings, the ‘effort’ 

students make is higher since they need to carry out diverse tasks following procedures and mental 

schemata that usually differ from what learners do when just using their L1. We need to support 

students in developing scientific thinking and higher order thinking skills in order to cooperate 

with each other and work in groups effectively to respond to challenges and opportunities. Students 

reported that following procedures for collecting and analysing data sparked their curiosity and 

engaged them in doing science (see excerpts Section 5.1.4.1.2). Students’ products also provided 

evidence of their cognitive engagement. For instance in the third research cycle, in one of the 

projects students created videos (see Section 5.3.2.1) where they presented the procedures 

followed to collect, grow, and identify bacteria in the lab. Apart from creating their videos, students 

reflected on the whole process and showed evidence of having ‘acted’ or ‘thought’ as scientists 

do. Finally, they drew reasonable logical conclusions based on the data they collected and analysed 

the implication of their findings in their daily lives. 

 In our vision of CLIL, scientific thinking was from the very beginning crucial. We have 

had in the science department a long history of initiatives that have aimed at developing scientific 



thinking in our students. We had done it through ‘hands on work’ strategies, such as laboratory 

practices, and projects. The idea of integrating a new language (English) to strengthen our methods 

was challenging but appealing. Scientific thinking allowed us to set challenging cognitive tasks 

that our students found interesting and motivating. The learning outcomes devised in this 

dimension considered the systematic and educated steps that students followed to complete the 

tasks set for each project. This educated thinking was fostered through ‘hands on work’ and 

procedures that scientists usually follow to reach logical conclusions. The findings of this study 

are in agreement with Vollmer (2010) who maintains “It is only when these procedural dimensions 

are addressed in science education, that learners are empowered to become active for themselves, 

responsible for their own learning, and critical thinkers” (p. 13) 

 When assessing scientific thinking, we found that this dimension allows science and 

language teachers to recognise what skills students have to develop in order to cope with the tasks 

set. This scientific reasoning allows students to become aware of their own thinking and learning, 

to handle and analyse different sources of data, to draw reasonable and valid conclusions, and to 

respect and value other points of view on the same set of data. Technology played an interesting 

role as facilitator for assessing students’ developing of scientific thinking. Having access to a 

virtual class (Edmodo), students managed to collaborate and interact in a way that required the use 

of higher order thinking skills and cooperative work. CLIL lessons are cognitively challenging and 

therefore should promote student’s engagement in tasks that foster the development of higher order 

thinking skills (Ball et al., 2015; Coyle et al., 2010; Genesee, 2016; Mehisto et al., 2008; Nikula 

et al. 2016). 

 According to Mehisto et al. (2008), when students engage in cross-curricular themes and 

projects, they usually feel that learning is more meaningful. The projects set for this study were 



co-constructed with students to encourage this engagement and establish a connection between our 

goals as educators and students’ interests. This study found that when students do something that 

they enjoy, learning processes flow more easily. (see excerpts in Sections 5.1.4; 5.2.3 & 5.3.3). 

Blumefeld et al. (1991) and de Mejia et al. (2012) also assert that projects where different 

languages are involved may motivate students to internalise new concepts, knowledge, and 

learning strategies at the same time. I claim that the interplay between CLIL and PBL supported 

by ICT is a pertinent strategy to support and encourage students’ development of scientific 

thinking by cultivation of scientific habits of mind. In principle to demonstrate the degree of 

acquisition and understanding of scientific knowledge, students should get involved in cognitive-

linguistic operations that help them become aware of the knowledge gained and its relationship to 

prior knowledge. Nikula et al. (2016) and Meyer et al. (2015) remind us that cognitive discourse 

functions (CDF) may serve this purpose by establishing links between language use and cognitive 

processes in CLIL classrooms, a topic that may be of interest for further implementations. 

6.2.3 Scientific Literacy  

 Scientific content is not only learnt but also conveyed; therefore, in science classrooms the 

dissemination of knowledge implies that students demonstrate the ability to articulate their 

thinking through language that expresses their understanding of current issues based on an analysis 

of existing scientific knowledge. Taking into consideration the findings reported in Chapter five, 

I claim that through environmental-learning projects that are co-constructed based on CLIL 

principles and supported with technology, learners are empowered to verify theories and test ideas 

to make connections between science and  society, to understand what scientists do, and to develop 

learning ownership. When doing so, students have to bridge the language they encounter outside 



and inside the classroom and to be aware of the different genres and grammatical features that 

shape scientific literacy. Authors, such as Vollmer (2010), assert that the forms of communication 

in science classrooms must be connected to those found outside school. As a consequence, 

scientific literacy should imply considering socio-scientific issues, in order to help learners apply 

scientific knowledge and scientific thinking outside school boundaries. Vollmer goes beyond and 

claims that “This is epitomised in the notion of the development of a scientific mind of enquiry as 

a general characterisation of the intended outcome of science education in school” (p. 6). 

 The language of science is unique and inextricably connected to the perceptions of science 

itself. For Fang et al. (2010) science is not only a human endeavour that seeks knowledge of the 

natural world using systematic procedures but also a form of discourse that involves the use of 

language. They also highlight that science learners, in order to be truly literate in science, should 

not only read and write science texts but also conduct research.  The findings of our study resonate 

with this claim, since research skills were found to be key in motivating students to develop 

scientific literacy. It seems that empowering students with the skills required to do research, 

facilitated the process of articulating knowledge and conveying messages. The study participants 

found projects an attractive way to learn both science and English in the classroom (see excerpts 

in Sections 5.1.4, 5.2.3, & 5.3.3). We found that making students aware of the fundamental role of 

language in science learning was a plus. When language is explicitly considered at all research 

stages (before, while and after conducting projects), students are better equipped to analyse 

information that come from different sources and critically build their own understanding of the 

issues explored. 

 At some point in CLIL classrooms, it has been assumed that cognitive gain may be 

impaired by target language level. Authors, such as Ball et al. (2015), claim that in order for 



learners to be successful in CLIL contexts they must have a minimum basic level of L2. However, 

we have evidenced in this study that students who are not proficient in the L2 may also benefit 

from a CLIL implementation. Take the example of participants in the first cycle (Section 5.1) who 

explicitly reported that they were not good at English, but after doing projects in their science 

class, they felt they had improved their language skills and felt they had a reason to learn the target 

language in a more meaningful way. There is emerging evidence suggesting that cognitive gains 

may be achieved even when learners display low levels of language competence (Coyle et al., 

2010; Mehisto et al., 2008).  

 We have also corroborated in this study that the language used in science lessons has 

complex grammatical patterns that may create unique challenges for learners, due to the level of 

abstraction, technicality, density, and authorship that science language entails (see for example 

Sections 5.1.4 & 5.3.3). However, we also found that for Spanish speakers the language of science 

presented in English was easily grasped, especially in terms of vocabulary. This may be, according 

to authors, such as Abouchaar et al. (2009), due to the shared Latin and Greek origin that some 

Spanish and English words have. Words such as photosynthesis/fotosíntesis, 

population/población, habitat/habitat, planet/planeta, and global warming/calentamiento global 

among others (see students’ products in Chapter five) were identified easily by students and both 

language and science teachers used them as an opportunity to introduce the concept of cognates. 

In order to help students become literate in science we need to create opportunities for them to be 

exposed to authentic scientific texts, to empower them with strategies to deal with the growing 

demands of scientific language, and to scaffold their understanding of reading and audiovisual 

materials through well-planned guidance. Supporting students’ development of scientific literacy 

is a challenging enterprise that requires heightened awareness of the language of science and 



careful planning; the latter an element regarded crucial for CLIL to be successful (Genesee & 

Hamayan, 2016). Fang et al. (2010) highlight the notion that “teachers who understand how 

scientific meanings are constructed through language are in a better position to anticipate and 

diagnose students’ reading/writing difficulties and to more effectively help them handle this 

difficulties” (p. 32).  

 Students have the advantage of learning in a digital area where they are exposed to a vast 

array of sources that facilitate the development of scientific literacy as reported by the study 

participants (see for example excerpts from Sections 5.2.3.2.2 & 5.2.3.3). However, the use of 

internet sources should be guided and supported in order to help students benefit from it. Ball et 

al. (2015) remind us that it is advisable to set specific tasks to facilitate the research process and 

make it useful in terms of ICT, content, and language. Coyle et al. (2010) also assure us that 

secondary school students are usually motivated to use ICT and teachers should encourage them 

to do activities in class that engage them in authentic communication across languages. We found 

that setting engaging tasks that encouraged students to use ICT was an attractive way to present 

language of learning and to model language for learning. Additionally, students who were engaged 

in the activities set for their projects, developed language through learning especially when they 

had to articulate their thoughts in their final products. 

 Coyle et al. (2010) note that in the 4Cs Framework, language and communication are terms 

that may be used interchangeably. Our findings suggest that language and literacy are a legitimate 

part of science education. I strongly believe that the science education community may strongly 

benefit from heightening the role of language in informing our teaching practice and consequently 

in favouring science learning. In short, I claim that science teachers should embed scientific 

literacy in authentic inquiry practices where learners are explicitly exposed to both science and 



language in order to support science teaching and learning and to help students deal with the 

abstract, dense, complex, and technical language they encounter while doing science inside and 

outside the classroom. 

6.2.4 Scientific Citizenship 

We consider scientific citizenship one of the most relevant contributions that the current 

study provides to the understanding of the cultural dimension of CLIL in science lessons. In 

Chapter five, we evidenced how this concept emerged from the study participants and the 

implications it had for the planning and analysis of Cycles two and three. We also consider that 

the model of scientific citizenship devised in Cycle one may provide teachers and practitioners 

with a didactic way to link science and society in CLIL contexts.  

Projects devised for the three research cycles dealt with environmental issues that had a 

clear relation between participants’ contexts and global debates. This type of issues, according to 

Vollmer (2010), “call for personal or political decisions, but also have a science dimension that 

needs to be considered. In democracies it is important that citizens engage in debate and decision-

making processes, and that schools prepare future citizens for such participation”. (p. 8). Scientific 

citizenship then gains relevance when scientists act as citizens and citizens act as scientists, using 

scientific reasoning to support their points of view. This connection between citizens’ participation 

and the democracy of knowledge is what Gibbs (2015) and Irwin (2001) evoke as fundamental in 

scientific citizenship. We found that when students perform tasks emulating those that scientists 

carry out, they feel empowered to make meaningful decisions (see Sections 5.1.4, 5.2.3 & 5.3.3). 

In this sense, I argue that projects devised for this study have engaged students with purposeful, 

dynamic, and rich experiences triggered by students’ natural curiosity. 



By doing projects, students develop a sense of membership that helps them build their 

identity and recognise the values they are expected to preserve. Take for example the ethical 

dilemma that students face while reporting findings. They need to understand that data ought to be 

reported despite negative results or even if they do not reflect the researcher’s expected outcomes. 

By fostering scientific citizenship, teachers motivate students to develop a sense of responsibility 

and to report their research findings without any modification. According to Ball et al. (2015), we 

need to equip students with skills they require to become aware of the ethical consequences of 

their actions. Then, actions and agency take on real relevance in scientific citizenship. When 

students act as both scientists and citizens they articulate scientific knowledge and use scientific 

reasoning to think more critically and creatively about current issues (see excerpts Sections 5.1, 

5.2 & 5.3).  

We claim that content may be adapted to take advantage of students’ natural curiosity, to 

filter cultural aspects of science, to make culture more accessible in CLIL science lessons, and to 

open doors to a global audience (see Section 5.3). Ball et al (2015) emphasise that content should 

be visualised with respect to three dimensions: concepts, procedures, and language. This vision of 

content may be practical for setting objectives and planning outcomes regarding a competence-

based curriculum. However, there is no explicit mention of the C of culture and its consideration 

for planning. Coyle et al. (2010) highlight the idea that CLIL offers an enriched learning 

environment that may catalyse intercultural experiences that are crucial for a deeper understanding 

of global citizenship. Teachers are then encouraged to foster the development of scientific 

citizenship and to facilitate the link between science and society by using a wide repertoire of 

knowledge and technologies. I believe that if CLIL is to have a cultural impact in science lessons, 



teachers and students must create a dialogic interacting learning experience in and outside the 

classroom that make the connection between science and society clearly explicit. 

When we talk about the link between science and society (see Sections 5.2.3.2.5, 5.2.3.3.4 

& 5.3.3.1.4), we should focus on the opportunities that we create for students to feel equal to peers 

in other contexts while learning science. Equity in education ought to consider cultural, social, and 

linguistic differences among learners. CLIL seems to address these differences by changing current 

practices of language and content learning (Coyle et al., 2010; Mehisto et al., 2008). Unfortunately, 

Colombia is one of the countries in the world where more inequality has been reported and this is 

reflected in our education system. We believe that state schools in Colombia must challenge such 

inequality by empowering students with scientific citizenship to democratise knowledge and make 

students aware of the opportunities that a global society offers them. In the last research cycle we 

evidenced how students felt empowered by the visit of the Korean guests and the academic 

conferences some of them attended. In these academic encounters, students had the chance to talk 

to students from private and state schools as well as policy makers and researchers. The experience 

we documented (see Section 5.3.2.1) was a clear evidence of their development of scientific 

citizenship and how cultural aspects of the learning of science may be filtered through its lens. In 

order to become members of the scientific community, students need to be exposed to wider 

audiences and to learn how these communities validate knowledge. As Vollmer (2010) remarks 

“(un)certainties in scientific knowledge and ideas, how these change over time, and the role of the 

scientific community in validating these changes” (P. 7) 



6.3 Effects of CLIL-projects on school dynamics 

This action research study also had effects on the school dynamics such as social 

projection, changes in the school curriculum, and the creation of academic networks. I claim that 

beyond the effects that the pedagogical intervention had on students learning outcomes (which was 

our main topic of analysis) the whole study had an influence on the school dynamics and the way 

that CLIL practices are perceived in our context. 

6.3.1 Social projection 

From the beginning of this academic adventure, I knew that this research study was 

situated; there was a social intention to foster education programmes that promote bilingual 

practices in the public sector. Moreover, we wanted to transform participants’ realities and to 

empower students with the skills require to thrive as global citizens. The democracy of knowledge 

that we pursued through the development of scientific citizenship was a driving force to provide 

students with opportunities to learn science in a more holistic way. While doing projects, learners 

were encouraged to link the knowledge they constructed with their social context. The projects 

students conducted had a social projection that fostered the participation of members of the school 

community. Some projects involved local agents such as parents and residents of the area where 

the research was conducted (see Cycle II). Other projects involved a more international audience, 

as well researchers, policymakers and peers from other contexts (see Cycle III). The idea of doing 

projects that motivated students to not only achieve learning outcomes but also to act as science 

learners in diverse contexts was one of our main goals. 

 By setting projects that fostered the analysis of issues close to students’ realities but at the 

same time exposed them to a wider audience, we believe that we helped learners become aware of 



the affordances that an integral pedagogy may have on their lives. The projects moved 

progressively from global to local contexts (from global warming to Bogota wetlands) and from 

micro to macro aspects of science (from biomolecules to microorganisms) in order to situate 

students’ learning. They used the target language to communicate in authentic situations (see 

Section 5.2.3.3.2); they used technology to create products (see for example Section 5.2.3.2.2), 

they also applied strategies to improve their thinking skills (see Section 5.2.3.3.3). All these efforts 

had a clear agenda to empower learners to become responsible for their own learning and to 

motivate them to expand their views and to believe in their dreams, regardless of the limitations 

that our inegalitarian society has created for them. 

Ball et al. (2015) remind us that learners with lower socio-economic status may benefit 

from a CLIL implementation, but they do need more support from teachers. We found that 

scaffolding is key to guiding students’ engagement and performance. The teacher as a model (see 

Section 5.1.4.1.2.2) and appropriate teacher pedagogy is vital to provide learners with the support 

and resources they need to succeed. The involvement of students’ relatives and members outside 

the school community (see products Section 4.1.3.3.1) facilitated the learning process and led to 

successful completion of the tasks set for each project. Without parental support, this type of 

initiatives may not have the same results. We strongly believe that for innovative pedagogies to be 

successful, school administrators, teachers, parents, and learners must work cooperatively to 

guarantee the conditions that students require to develop literacies through discourse communities, 

in our case scientific literacy. 

Scientific literacy involves knowledge and language learners use while doing science. 

When students engage in campaigns to protect endemic natural richness (see projects Sections 



5.1.3.3.2, & 5.1.3.3.4), and in presentations to show the spectacular biodiversity of their country 

(see projects Section 5.3.2.1) they use the knowledge they have constructed to act in their 

communities. Agency is key for scientific citizens who are expected to use the knowledge they 

have acquired to affect others through their own experiences and subsequently have an impact on 

society. This dialogic interaction require the use of appropriate language and the understanding of 

values shared by the community addressed. We believe that through projects, students have 

understood their role in society (see excerpts in Sections 5.1.4.1.3, 5.2.3.2.5, 5.2.3.3.4 & 5.3.3.1.4) 

and will eventually become agents of change in their communities.  

6.3.2 Changes in curriculum 

 The study had unplanned effects on the school curriculum. I draw on one particular change 

that will take place while I am writing the final pages of this document. Based on constant analysis 

of school dynamics and needs, school administrators decided to incorporate changes in the 

curriculum to include CLIL English and Communicative Competences as transversal skills to be 

developed in the last two years of school (Cycle five 10th and 11th graders). These subjects will 

have two hours allocated every week for all specialty courses offered by the school in Cycle five. 

This decision made us very happy because we felt that the community understood the importance 

of making language salient in content lessons. However, at the same time, we understood that this 

decision will pose an exciting challenge for content and language teachers who embark on the 

planning of these courses following CLIL guidelines (see the analysis given by Ball et al., 2015; 

Coyle et al., 2010; Genesee & Hamayan, 2016; Mehisto et al. 2008).  

 The pedagogical intervention we devised for integrating science, English, and ICT may be 

perceived as a feasible enterprise for state schools. According to Ball et al. (2015), doing CLIL-



based projects may be seen as a low-risk enterprise for educational institutions. Moreover, this 

study proved that a low-risk initiative, like the one we have documented, might have a significant 

impact on educational institutions. School administrators have been considering the idea of making 

room for CLIL at all levels. Nevertheless, the lack of materials, trained teachers, teachers’ heavy 

working loads, and many other factors that may affect state schools dynamics, may impose severe 

limitations for this endeavour. It is now our duty to bring together content and language teachers 

to start planning CLIL-English lessons and to potentially pave the way for a massive 

implementation of CLIL practices in the school.  

 6.3.3 Academic networks 

Academic networks also played an important role during the current study. Coyle et al. 

(2010) highlight that CLIL teachers should belong to inquiry-based professional learning 

communities. Participants in this study reported that cooperative work was a fundamental aspect 

when doing research (see Sections 5.1.4.1.2.3 & 5.2.3.2.3). Cooperative work was strengthened 

by academic networks that were emerging to meet professional needs set by opportunities and 

challenges posed by students’ projects. The fact that language and content teachers established 

dialogues to deal with concerns regarding students’ projects created the possibility to expand the 

existing academic networks among faculty members. 

We claim that students also benefitted from the role they played as researchers. First of all, 

when they used the virtual platform Edmodo (see excerpts in Sections 5.2.3.2.2 &, 5.3.3) they 

gained access to a learning environment where academics meet and share knowledge. Students 

had to understand the rules and values set by the learning community in order to interact with peers 

within the network. Secondly, some tasks set for the engaging phase of projects (see for example 



Project 1, Cycle I) involved watching videos where foreigners talked about environmental issues. 

Students were exposed to a wider network and understood that scientific literacy is key to 

becoming a member of academic communities. Third, in the last project, 11th graders conducted 

in Cycle III (see Section 5.3.2.1) leaders of the groups were given the chance to present their work 

and talk to an international audience, policy makers, and other researchers. This sharing is what I 

consider fundamental when doing research. Students had a taste of academic networking that it 

would have been difficult for us to have provided in a more traditional approach to learning. 

Finally, I personally believe that networking is essential for the construction and validation of 

knowledge among members of a discourse community who share values and ways of perceiving 

the world. The current study supported the strengthening and establishment of academic networks 

that, to the best of my knowledge, are vital in CLIL contexts. 

6.4 Science and language teaching 

 We often perceive science and language teaching as two different entities that do not share 

many commonalities. From my own experience, I have evidenced how science teachers tend to 

replicate teaching practices they were exposed to when they were students. Usually, science 

education implies two opposed pedagogies that focus either on hands-on work activities or on 

traditional teaching settings where the teacher ‘lectures’ students a bunch of concepts and theories 

that they are supposed to memorise. On the other hand, language teaching, to my mind, has a richer 

repertoire of strategies and techniques that provide teachers with abundant resources to foster 

language learning or language use in the classroom. Despite the differences previously highlighted, 

we found in this study that when science is taught based on constructivist principles (see for 



example projects devised following the 5E instructional model section 3.5) the integration of 

science and language flows more easily. 

 Science and language teaching seem to benefit from authentic situations where students 

establish connections between science and society using subject-specific discourses. When science 

is connected to the world around us, students feel more engaged to construct knowledge (Aldridge 

et al., 2000). The construction of scientific knowledge while students conduct projects usually 

infuses language and literacy practices; consequently, content and language teachers should be 

aware of the challenges and affordances that CLIL presupposes. CLIL is an approach to learning 

that relies on student-centred pedagogies. Therefore, when science teachers enrich their 

pedagogical strategies with those borrowed from language teaching, the result is a learning 

environment where teachers not only engage learners in doing what scientists do, but also highlight 

the fact that scientific literacy is fundamental for scientists (see excerpts in Sections 5.2.3.2.4; 

5.2.3.3.2 & 5.3.3.1.2). Fang et al. (2010) also claim that engaging students in thinking, writing, 

reading, and speaking as scientists do is key for the effective teaching of science. The language 

that CLIL teachers use to address learners must be carefully planned in order to model discourses 

that could benefit students learning in a well-supported language environment. When we do CLIL 

we should be aware of the importance of input. As Ball et al. (2015) say, one of the key principles 

of CLIL is “Guiding input and supporting output” (p.176). 

 The results of the present study (see Chapter five) allow us to confirm that the integration 

of science and language through CLIL-based projects is feasible in state schools. The ‘C’ of 

communication, filtered through scientific literacy, allowed us to understand that communication 

in science should draw on the concept of subject literacies. According to Meyer et al. (2015), 

literacy is a concept that should be perceived as complex language practices where more than one 



language interact regarding cultural and social values of interlocutors who usually operate in 

multilingual communities. In our study, learners were exposed to dense, technical, abstract written 

language (see comments Section 5.2.3.3) that according to Veel (1997) plays a key role in the 

construction and dissemination of scientific meaning. By shifting science and language teachers’ 

attention to literacies, we may be paving a way to deep learning (Meyer et al., 2015), particularly 

when inquiry-based science is deemed as a core element for the development of scientific literacy. 

 It seems that CLIL initiatives like the one described in this study may serve to bring 

language learning more salient into the realm of education regardless of the content taught. 

Participants’ perceptions (see Sections 5.2.3.2.4; 5.2.3.3.2 & 5.3.3.1.2) showed that language 

learning is fundamental for science teachers who operate in CLIL settings. My final remark in this 

respect is that language is crucial in all education settings and content teachers, regardless their 

field of expertise, should make it explicit in the classroom. As a personal reflection, I must admit 

that becoming a language teacher empowered me with pedagogic skills I had not developed as a 

science teacher. My point is that subject teachers (especially those who teach science) may 

improve their current teaching practices by learning from their language counterparts or by 

fostering the development of pluriliteracies in their teaching practice. 

Chapter 7: Conclusions 

7.1 Contributions to our local context 

 This thesis set out to unpack the notion of CLIL in our context, in order to illuminate 

analytical and practical insights for understanding language and content integration at state schools 

in Colombia. The study contributed to our understanding of bilingual practices where science, 

English, and ICT were integrated to foster the deep learning of science in tenth and eleventh 



graders. The school has been changing its curriculum guidelines to introduce innovative teaching 

practices that promote the training of XXI century citizens who have a holistic formation in 

science, technology, and humanities. With the support of the school community, as well as local 

and national authorities, we have been taking slow but steady steps towards bilingual education in 

the public sector. 

 Additionally, during my research journey, I had the opportunity to share our findings with 

researchers, practitioners, policy makers, and students from other schools and universities in the 

country who shared my interest in this field. The idea of promoting such integration in a state 

school sounded rather hard to achieve and was received with certain scepticism. However, after 

observing the evidence of our work, colleagues in other contexts (some of them similar to ours) 

felt motivated to define their own vision of CLIL and to start reflecting on their teaching practices 

to incorporate innovative approaches to promote bilingual practices. 

 I set out this research project to explore the integration of science, English, and ICT in a 

state school; however, through students’ projects we seemed to have impacted the local community 

by raising awareness on environmental issues. Students reported that through their projects they 

integrated different disciplines, and had the opportunity to share their knowledge with a wider 

audience that included the school community, local authorities, and even international guests.  

7.2 Contributions to a wider context 

Once the benefits of the pedagogical intervention started to emerge in our local context, I 

had the opportunity to share our findings with wider audiences. One of the biggest concerns of the 

CLIL community at the time I was conducting the study was to understand the role of the C of 

culture in CLIL lessons. From my own experience as science and English teacher, I had observed 



the difficulty that science teachers had in finding how to incorporate the cultural dimension of 

CLIL in their lessons. In answering this, I re-examined the literature in comparison to my empirical 

findings, drew up ideas that emerged from participants’ perspectives, and finally used these 

findings to re-structure the role of the C of culture in our science lessons. In revisiting the guises 

of the cultural component of CLIL, the idea of scientific citizenship emerged. This finding was 

well-received in countries such as Spain, England, Germany, and Scotland where I had the 

opportunity to share my model of scientific citizenship for CLIL science lessons. 

As far as I am concerned, most research in CLIL has involved language teachers’ 

perspective rather than content teachers’ views. (For content teacher’s views, see Nikula et al., 

2016). For this reason, my background as both science and English teacher, allows me to reflect 

upon the study findings with a broader perspective that may shed some light for both content and 

language teachers who want to integrate content and language pedagogies in their contexts. 

Additionally, my role as teacher and researcher, may also favour the analysis of the phenomenon 

studied with different theoretical and practical views.  

With regards to methodological contributions, we decided to use action research with a 

mixed-methods design for Cycles II and III. This decision was made after considering 

stakeholders’ suggestions. The idea of integrating action research and mixed methods designs has 

become recently popular in education (see Ivankova, 2015) and this study provides some ideas on 

how to integrate action research and mixed methods, in order to embrace a panoramic view of a 

research process that considers quantitative and qualitative data. Additionally, the transformative 

lens aimed at seeking social justice that these methods fostered, favoured our inclusion of 

participants’ voices in the study. By doing projects and acting as scientists do, students felt 



empowered to have a voice and contribute through their research to our understanding of the 

phenomenon study. 

Finally, in examining the current literature on CLIL, I propose that technology-enhanced 

CLIL-based projects may be a viable strategy to integrate science and English in state schools. The 

‘how’ to integrate science and English derived from the understanding of the four Cs in our context 

that transformed into the four SCs: scientific knowledge, scientific thinking, scientific literacy, and 

scientific citizenship. I feel that a four-pronged approach for integrating language and content may 

benefit from infusing language and literacy practices into enquiry-based science classrooms. 

7.3 Limitations 

Apart from the constraints generally faced when conducting a doctoral research study, 

mentioned in Chapter four, we experienced some limitations associated with teachers-driven 

research, such as heavy working loads and administrative duties. 

 Additionally, one limitation that may be perceived by researchers with experience in 

quantitative analysis might be the lack of inferential analysis of the data collected. It was not the 

purpose of the study to predict patterns or establish causality relations among variables. However, 

this type of analysis may enrich the study by allowing for the engineering of formulas or models 

that may explain the effects of the pedagogical intervention on students’ learning outcomes. 

 Another potential limitation is the particularities of our research site. It may be argued that 

our school does not fit the reality of most state schools in Colombia, due to the facilities and 

resources that our students have access to. INEM schools were created to provide students from 

lower socio-economic backgrounds with quality education. Therefore, our laboratories, and 



computing rooms are equipped with resources that few schools have in Colombia. Besides, the 

vocational orientation of our programmes is not widely incorporated in state schools. For that 

reason, educators and policy makers may find it difficult to transfer our findings to their own 

contexts. 

7.4 Implications 

The implications of the present study can be classified in terms of theoretical and practical 

implications. Theoretically, this study adds to the literature of CLIL practices in state schools. The 

unusual voice of content teachers and my own voice (a sort of hybrid content-language teacher-

researcher) provide insights to the thorny issue of integrating a cultural dimension in science 

lessons. We provide various manifestations of how scientific citizenship can be used as the basis 

for exploring and debating the connections between science and society. Theoretical implications 

also relate to the construction of scientific knowledge and the notion of developing scientific 

thinking and scientific literacy. These concepts may trigger some debate as to ‘how’ to integrate 

the 4Cs: content, communication, cognition, and culture, in CLIL science lessons. 

Practical implications include teacher training, pedagogical practices, and teachers as 

researchers. We think that teacher training is crucial if integration is to take place in the classroom. 

Both language and content teachers should be equipped with primary and pedagogical knowledge 

to be able to integrate the 4Cs in an innovative way. Pedagogical practices should include 

observations of experienced teachers and the sharing of pedagogical knowledge to support 

students’ content and language learning. Being a teacher-researcher has many implications in 

terms of time constraints, research voice, and impact on school dynamics. However, we also agree 

that to develop scholastic skills, teachers should pursue an enquiry-oriented approach to learning. 



Doing, guiding or facilitating research in the classroom empowers both teachers and students to 

answer relevant questions that align with their academic and social interests.  

7.5 Future directions 

This thesis has explored the integration of science, English, and technology in a state school 

in Bogota, Colombia. The findings point to some particular areas that might benefit from further 

research. 

 Digital literacy 

 Pluriliteracies 

 Scientific citizenship 

 CLIL materials 

 Content and language integration 

 Assessment 

 CLIL and indigenous languages 

My final reflection is in agreement with what Banegas (2012) suggests. He reminds us that 

it is high time for Latin American teachers to challenge approaches to learning that come from 

other contexts. As I see it, we should make the most out of approaches that originate in other 

environments by testing them and adapting them to our own realities. I want to believe that this 

thesis has provided evidence of how teachers can shape learning environments by reflecting on 

their pedagogical practices and by incorporating those voices that play a key role in teaching-

learning processes. 
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Appendices 

Appendix 1. 

Diagnostic test  

 1. When can we meet again? 

When are you free? 

It was two days ago. 

Can you help me? 

 2. My aunt is going to stay with me. 

How do you do? 

How long for? 

How was it? 

 3. When do you study? 

at school 

in the evenings 

in the library 

 4. Would you prefer lemonade or 

orange juice? 

Have you got anything else? 

If you like. 

Are you sure about that? 

 5. Let's have dinner now. 

You aren't eating. 

There aren't any. 

Tom isn't here yet 

 6. The snow was ...... heavily when I left 

the house. 

dropping 

landing 

falling 

descending 

 7. I can't find my keys anywhere - I ...... 

have left them at work. 

can 

must 

ought 

would 

 8. When a car pulled out in front of her, 

Jane did well not to ...... control of her 

bicycle. 

miss 

lose 

fail 

drop 

 9. According to Richard's ...... the train 

leaves at 7 o'clock. 

opinion 

advice 

knowledge 

information 

 10. When you stay in a country for 

some time you get used to the people's 

...... of life. 



habit 

custom 

way 

system 

 11. The builders are ...... good progress 

with the new house. 

getting 

doing 

making 

taking 

 12. She is now taking a more positive 

...... to her studies and should do well. 

attitude 

behaviour 

manner 

style 

 13. My father ...... his new car for two 

weeks now. 

has had 

has 

is having 

had 

 14. What differences are there ...... the 

English spoken in the UK and the 

English spoken in the US? 

among 

between 

beside 

with 

 15. At 6 p.m. I started to get angry with 

him because he was late ...... 

as usual. 

in general. 

typically. 

usually. 

 16. ...... you get your father's 

permission, I'll take you skiing next 

weekend. 

Although 

Provided 

As 

Unless 

 17. A local company has agreed to ...... 

the school team with football shirts. 

contribute 

supply 

give 

produce 

 18. I really enjoy stories that are ...... in 

the distant future. 

found 

set 

put 

placed 



 19. That old saucepan will come in ...... 

when we go camping. 

convenient 

fitting 

handy 

suitable 

 20. Anyone ...... after the start of the 

play is not allowed in until the interval. 

arrives 

has arrived 

arriving 

arrived 

 21. I didn't ...... driving home in the 

storm so I stayed overnight in a hotel. 

fancy 

desire 

prefer 

want 

 22. The judge said that those prepared 

to...... in crime must be ready to suffer 

the consequences. 

involve 

engage 

undertake 

enlist 

 23. Marianne seemed to take ...... at my 

comments on her work. 

annoyance 

insult 

offence 

indignation 

 24. You should not have a dog if you 

are not ...... to look after it. 

prepared 

adapted 

arranged 

decided 

 25. The farmhouse was so isolated that 

they had to generate their own 

electricity ...... 

current. 

supply. 

grid. 

power. 

 

(Taken from: http://www.cambridgeenglish.org/test-your-english/)



Appendix 2. 

Focus group 

Presentación del entrevistador: 

Buenos días/tardes bienvenidos a nuestra sesión. Gracias por venir a hablar sobre las clases de 

Ciencias. Como ustedes saben mi nombre es ______________ y estoy a cargo de 

_____________________ mi asistente es ________________ y nos ayudará con la grabación de 

la sesión. 

Los resultados de esta charla serán utilizados para analizar las clases de Ciencias Naturales 

donde se integran el idioma inglés y las TIC con fines educativos. Este análisis proporcionara 

información relevante con la investigación que se ha realizado durante los últimos años en las 

clases de Biología y eventualmente permitirá optimizar nuestras prácticas de aula. 

Ustedes fueron seleccionados por sus compañeros de clase porqué los consideran líderes de los 

grupos de trabajo. 

No hay respuestas buenas ni malas, solo tendremos diferentes puntos de vista. Como se habrán 

dado cuenta la conversación será grabada para su posterior análisis. No se requiere que ustedes 

estén de acuerdo con los demás participantes, no obstante, si es importante que escuchen 

cuidadosamente a sus compañeros. Mi rol como moderador será guiar la discusión.  Bien, 

comencemos hablando de cada uno de nosotros. Cuál es su nombre, edad, y que opinan de las 

clases de Ciencias: 

Integración del idioma inglés y las TIC en las clases de Biología: 

¿Cómo son las clases de Ciencias, que les gusto y que no les gusto? 

¿Qué opinan de usar las TIC con propósitos educativos? ¿Qué herramientas utilizaron? 

¿Qué opinan de trabajar por proyectos donde se usan las TIC y el idioma inglés? 

Desarrollo de ciudadanía científica: 

¿Qué opinan es la función de un científico en la sociedad? 

¿De qué le sirve lo aprendido en clase de Biología para ayudar a su comunidad? 

Desarrollo de pensamiento crítico/científico: 

¿Qué opinan de hacer investigaciones en el aula y fuera de ella? 

¿Qué opinan de la información que investigaron? ¿Se debe creer toda la información que aparece 

en los medios de comunicación? ¿Por qué? 

¿De todo lo que hablamos hoy que creen es lo más importante? ¿Hay algún otro comentario que 

les gustaría adicionar relacionado con los temas tratados? 
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Muchas gracias por su tiempo y colaboración. 

 

Students’ interview: 

Presentación del entrevistador: 

Buenos días/tardes. Mi nombre es ______________ y estoy a cargo de 

_____________________ 

Durante la entrevista, me gustaría discutir los siguientes temas: Su opinión sobre las clases de 

Biología, su opinión sobre la integración del idioma inglés en las clases de biología, y el uso de 

las TIC con fines educativos. Finalmente, sus percepciones generales sobre la integración de 

estos tres componentes durante su permanencia en el énfasis de académico ciencias y si de 

alguna forma dicha integración le ha permitido mejorar sus competencias académicas y 

ciudadanas. Teniendo en cuenta estos temas…………… 

Nombre: ____________________________________________________ 

Género: _______________________ 

Sección: ______________________________ 

Integración del idioma inglés y las TIC en las clases de Biología: 

PREGUNTAS 

PRINCIPLALES 

PREGUNTAS 

ADICIONALES 

PREGUNTAS 

ACLARATORIAS 

¿Cómo son las clases de 

Biología? 

 ¿Cree usted que en las 

clases de Biología se 

debe integrar el 

idioma inglés? 

 ¿Son los contenidos 

de la clase de Ciencias 

más difíciles en 

Ingles? 

 ¿Qué metodologías 

son utilizadas por el 

docente para dictar su 

clase? 

Podría explicar a qué se 

refiere con…. 

 

¿Cómo se da esta 

integración? / ¿Cree usted 

que deberían integrarse? 
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 ¿Qué fue lo que más 

se le facilito en las 

clases? 

 ¿Qué fue lo que más 

se le dificulto? 

¿Cómo se utilizan las TIC en 

las clases de Biología? 

 ¿Se utiliza alguna 

herramienta en 

especial? 

 ¿Qué opina de usar las 

TIC con propósitos 

educativos? 

 ¿Qué opina de hacer 

proyectos donde se 

usan las TIC? 

 ¿Cuáles son las 

ventajas y/o 

desventajas de 

integrar las TIC en la 

clase de Ciencias? 

¿Cual? ¿Porque? 

 

 

Desarrollo de ciudadanía científica: 

PREGUNTAS 

PRINCIPLALES 

PREGUNTAS 

ADICIONALES 

PREGUNTAS 

ACLARATORIAS 

¿Me puede contar sobre lo 

que aprendió en términos de 

ciudadanía científica? 

 ¿Qué entiende por 

ciudadanía científica? 

 ¿Ha notado 

diferencias entre los 

ciudadanos de los 

países analizados en 

clase? 

 ¿Qué características 

debe tener un 

científico? 

¿Qué rol tiene un científico 

en la sociedad? 

Eso quiere decir que…. 

 

 

¿Qué diferencias? 

 

¿Qué se espera de un 

científico en la sociedad? 
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 ¿De qué le sirve lo 

aprendido en clase de 

Biología para ayudar a 

su comunidad? 

 

¿Cómo afecta al trabajo 

científico los contextos 

históricos, sociales, morales o 

espirituales? 

 ¿Cómo estos 

contextos tienen 

influencia en los 

resultados obtenidos o 

reportados por los 

científicos? 

Eso quiere decir que… 

Desarrollo de pensamiento crítico/científico: 

PREGUNTAS 

PRINCIPLALES 

PREGUNTAS 

ADICIONALES 

PREGUNTAS 

ACLARATORIAS 

¿Me puede contar sobre los 

procesos investigativos 

(proyectos) que realizo en 

clase de Biología? 

 ¿Se estimula en clase 

el desarrollo de la 

curiosidad científica? 

 ¿Qué opina de hacer 

investigaciones en el 

aula y fuera de ella? 

 ¿Qué opina de 

reflexionar sobre su 

aprendizaje, evaluar a 

sus compañeros y 

autoevaluarse? 

 ¿Para qué le sirve el 

método científico en 

su vida diaria? 

¿Cómo se estimula? 

 

 

Eso quiere decir que…. 

 

¿Cómo realizo dicha 

coevaluación o 

autoevaluación? 

 

¿Qué opina de los contenidos 

que vio en clase?  

 ¿Le sirvió esta 

información para los 

proyectos que 

desarrollo? 

¿Por qué? 
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 ¿Cree que esta 

información se debe 

analizar e interpretar? 

 ¿Qué entiende por 

pensamiento crítico? 

Esto quiere decir que…. 

 

Conclusión de la entrevista: 

¿Hay algún otro comentario que le gustaría adicionar relacionado con los temas tratados? 

Muchas gracias por su tiempo y colaboración con nuestro proyecto. 

 

Teacher participants’ interview: 

Presentación del entrevistador: 

Buenos días/tardes. Mi nombre es ______________ y estoy a cargo de 

_____________________ 

Durante la entrevista, me gustaría discutir los siguientes temas: Su opinión sobre la integración 

del idioma inglés en las clases de Ciencias, el uso de las TIC con fines educativos y sus 

percepciones generales sobre la integración de estos tres componentes (inglés, Ciencia y 

Tecnología) a través de la enseñanza por proyectos. Finalmente, me gustaría saber si de alguna 

manera ha notado un efecto de los proyectos realizados por los estudiantes del énfasis de 

Académico Ciencias en sus competencias académicas y ciudadanas. Teniendo en cuenta estos 

temas…………… 

Nombre: ____________________________________________________ 

Género: _________ 

Cargo: _______ 

Integración del idioma inglés y las TIC en las clases de Biología: 

PREGUNTAS 

PRINCIPLALES 

PREGUNTAS 

ADICIONALES 

PREGUNTAS 

ACLARATORIAS 

¿Cómo son sus clases de 

Química/Física/Ingles? 

 ¿Cree usted que en las 

clases de Ciencias se 

debe integrar el 

idioma inglés? 

¿Cómo se debe hacer esta 

integración?  

 

Podría explicar a qué se 

refiere con…. 
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 ¿Cómo ha integrado 

el idioma inglés en 

sus clases? 

 ¿Son los contenidos 

de la clase de 

Ciencias más difíciles 

en Ingles? 

 ¿Qué cree usted 

facilito dicha 

integración en las 

clases? 

 ¿Qué cree usted 

dificulto dicha 

integración? 

 

¿Cómo se utilizan las TIC en 

las clases de Ciencias? 

 ¿Se utiliza alguna 

herramienta en 

especial? 

 ¿Qué opina de usar 

las TIC con 

propósitos 

educativos? 

 ¿Qué opina de hacer 

proyectos donde se 

usan las TIC? 

 ¿Cuáles son las 

ventajas y/o 

desventajas de 

integrar las TIC en la 

clase de Ciencias? 

¿Cual? ¿Porque? 

 

 

Desarrollo de ciudadanía científica: 

PREGUNTAS 

PRINCIPLALES 

PREGUNTAS 

ADICIONALES 

PREGUNTAS 

ACLARATORIAS 
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¿Me puede contar sobre el 

término ciudadanía 

científica? 

 ¿Qué entiende por 

ciudadanía científica? 

 ¿Ha notado 

diferencias entre los 

científicos de 

diferentes países? 

 ¿Qué características 

debe tener un 

científico? 

 ¿Cómo pueden los 

estudiantes utilizar lo 

aprendido en clase de 

Ciencias para ayudar a 

su comunidad? 

¿Qué rol tiene un científico 

en la sociedad? 

Eso quiere decir que…. 

 

 

¿Qué diferencias? 

 

¿Qué se espera de un 

científico en la sociedad? 

 

¿Cómo afecta al trabajo 

científico los contextos 

históricos, sociales, morales o 

espirituales? 

 ¿Según su punto de 

vista cómo se deben 

reportar los trabajos 

científicos? 

 ¿desde su posición 

como docente, 

científico, o 

investigador, cómo lo 

ha ayudado o limitado 

su conocimiento de 

una segunda lengua 

como el inglés? 

Eso quiere decir que… 

¿Es el idioma inglés 

importante para comunicar 

los resultados? 

 

¿Es el idioma un limitante en 

su vida académica? 

Desarrollo de pensamiento crítico/científico: 

PREGUNTAS 

PRINCIPLALES 

PREGUNTAS 

ADICIONALES 

PREGUNTAS 

ACLARATORIAS 

¿Qué opina de los procesos 

investigativos (proyectos) 

que se realizan en las clases 

de Ciencias? 

 ¿Se estimula en su 

clase el desarrollo de 

la curiosidad 

científica? 

¿Cómo se estimula? 
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 ¿Qué opina de hacer 

investigaciones en el 

aula y fuera de ella? 

 ¿Qué opina de utilizar 

autoevaluación y 

coevaluación en 

clase? 

 ¿Utiliza rubricas en 

clase? 

Eso quiere decir que…. 

 

¿Cómo realizo dicha 

coevaluación o 

autoevaluación? 

 

¿Qué opina de los contenidos 

que se ven en clase?  

 ¿Cree que los 

contenidos son 

apropiados para los 

estudiantes? 

 ¿En sus clases se 

enfoca en contenidos 

o en el desarrollo de 

competencias? 

 ¿Cree que sus clases 

favorecen el 

desarrollo de 

pensamiento crítico en 

sus estudiantes? 

¿Por qué? 

 

Eso quiere decir que… 

 

 

¿Cómo evalúa o evidencia 

dicho desarrollo? 

 

Conclusión de la entrevista: 

¿Hay algún otro comentario que le gustaría adicionar relacionado con los temas tratados? 

Muchas gracias por su tiempo y colaboración con nuestro proyecto. 

 

Coordinators’ interview: 

Presentación del entrevistador: 

Buenos días/tardes. Mi nombre es ______________ y estoy a cargo de 

_____________________ 

Durante la entrevista, me gustaría discutir los siguientes temas: Su opinión sobre la integración 

del idioma inglés en las clases de biología, el uso de las TIC con fines educativos y sus 
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percepciones generales sobre la integración de estos tres componentes (inglés, ciencia y 

tecnología) a través de la enseñanza por proyectos. Finalmente, me gustaría saber si de alguna 

manera ha notado un efecto de los proyectos realizados por los estudiantes del énfasis de 

Académico Ciencias en sus competencias académicas y ciudadanas. Teniendo en cuenta estos 

temas…………… 

Nombre: ____________________________________________________ 

Género: _______________________ 

Cargo: ______________________________ 

Integración del idioma inglés y las TIC en las clases de Biología: 

PREGUNTAS 

PRINCIPLALES 

PREGUNTAS 

ADICIONALES 

PREGUNTAS 

ACLARATORIAS 

¿Cree usted que es 

importante integrar el idioma 

inglés en las clases de 

contenido? 

 

 ¿Cómo se da esta 

integración?  

 ¿Qué metodologías 

conoce para integrar 

un idioma en clases de 

contenido? 

 ¿Es importante que 

los estudiantes tengan 

buen manejo de una 

segunda lengua? 

 ¿Conoce algún 

programa del gobierno 

cuyo objetivo sea 

mejorar el nivel de 

inglés de los 

estudiantes? 

¿Qué piensa es lo más difícil 

para hacer esta integración? 

 

 

 

¿Por qué? 

 

 

Podría explicar a qué se 

refiere con…. 

¿Cree que se deben utilizar 

las TIC en clases de 

Biología? 

 ¿Se sugiere alguna 

herramienta en 

especial por parte de 

la institución? 

¿Cual? ¿Por qué /Por qué no? 
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 ¿Qué opina de usar las 

TIC con propósitos 

educativos? 

 ¿Qué opina de hacer 

proyectos donde se 

usan las TIC? 

 ¿Cuáles son las 

ventajas y/o 

desventajas de 

integrar las TIC en la 

clase de Ciencias? 

¿Cómo apoya el colegio la 

utilización de las TIC con 

propósitos educativos? 

Desarrollo de ciudadanía científica: 

PREGUNTAS 

PRINCIPLALES 

PREGUNTAS 

ADICIONALES 

PREGUNTAS 

ACLARATORIAS 

¿Conoce el término 

ciudadanía científica? 

 ¿Qué entiende por 

ciudadanía científica? 

 ¿Ha tenido contacto 

con científicos en 

Colombia u otros 

países? 

 ¿Qué características 

debe tener un 

científico? 

 ¿Qué hacen los 

estudiantes de 

Biología para ayudar a 

su comunidad? 

¿Qué rol tiene un científico 

en la sociedad? 

Eso quiere decir que…. 

 

¿Cree que los estudiantes de 

Académico Ciencias se 

podrían considerar como 

Científicos en formación? 

¿Qué opina de los proyectos 

que se han presentado en 

Expociencia juvenil? 

¿Cómo afecta al trabajo 

científico los contextos 

históricos, sociales, morales o 

espirituales? 

 ¿Cómo estos 

contextos tienen 

influencia en los 

resultados obtenidos o 

Eso quiere decir que… 
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reportados por los 

científicos? 

Desarrollo de pensamiento crítico/científico: 

PREGUNTAS 

PRINCIPLALES 

PREGUNTAS 

ADICIONALES 

PREGUNTAS 

ACLARATORIAS 

¿Qué opina de trabajar con 

proyectos en el ciclo 5? 

 ¿Se estimula en clase 

el desarrollo de la 

curiosidad científica? 

 ¿Qué opina sobre el 

hecho que los 

estudiantes hagan 

investigaciones dentro 

y fuera del aula? 

 ¿Qué opina sobre los 

resultados de los 

estudiantes en las 

pruebas externas 

durante los últimos 

años? 

¿Cómo se estimula? 

 

 

Eso quiere decir que…. 

 

¿Los resultados han mejorado 

o empeorado? 

 

¿Cómo apoya el colegio el 

desarrollo de propuestas 

innovadoras?  

 ¿Es importante que los 

estudiantes desarrollen 

pensamiento crítico? 

 ¿Conoce algunas 

prácticas bilingües? 

 ¿Cree que el colegio 

podría implementar 

prácticas bilingües a 

nivel institucional? 

 ¿Qué efectos cree 

usted tiene la 

integración de 

Ciencias, Inglés y 

Tecnología en los 

¿Por qué? 

 

 

¿Que se requiere para que 

estas prácticas sean exitosas? 

 

 

¿Cómo se evidencian dichos 

efectos? 
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procesos de 

aprendizaje de los 

estudiantes? 

Conclusión de la entrevista: 

¿Hay algún otro comentario que le gustaría adicionar relacionado con los temas tratados? 

Muchas gracias por su tiempo y colaboración con nuestro proyecto. 
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Appendix 3. 

1. ¿A qué sección pertenece? ________             2. ¿Qué edad tiene? ________ 

3. ¿Con que género se identifica? 

__ Hombre                __ Mujer                     __ Otro                   ___ No quiero contestar 

4. ¿Por qué escogió Académico Ciencias? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

5. ¿Cree que es importante estudiar ciencias naturales? 

____ Sí     ____ No 

Porqué?_______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

6. ¿Cree que es importante estudiar inglés? 

____ Sí     ____ No 

Porqué?_______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

7. ¿Le gustaría aprender ciencias naturales e inglés al mismo tiempo? 

____ Sí     ____ No 

Porqué?_______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

8. ¿Piensa que saber inglés le podría generar ventajas en el futuro? 

____ Sí     ____ No 

Porqué?_______________________________________________________________________

______________________________________________________________________________
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______________________________________________________________________________

______________________________________________________________________________ 

9. ¿Cuál cree usted es el rol de las ciencias naturales y del inglés en el colegio? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

10. Cree que el idioma inglés es: 

____ Muy útil 

____ Útil 

____ No muy útil 

____ poco útil 

____ No es útil 

11. ¿Qué tan frecuente utiliza el idioma inglés por fuera de la asignatura de inglés? 

____ Siempre 

____ Frecuente 

____ Algunas veces 

____ Raramente 

____ Nunca 

12. ¿Qué habilidad se le dificulta más cuando aprende inglés? Puede marcar más de una 

respuesta. 

____ Habla 

____ Escucha 

____ Gramática 

____ Lectura 

____ Escritura 

13. ¿Qué tan importantes cree usted que son las Tecnologías de la Información y la 

Comunicación (TIC) en los procesos de aprendizaje? 

____ Muy importantes 

____ Importantes 
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____ Algo importantes 

____ No muy importantes 

____ No son importantes 

14. ¿Qué tan importantes son las TIC en su vida cotidiana? 

____ Muy importantes 

____ Importantes 

____ Algo importantes 

____ No muy importantes 

____ No son importantes 

15. ¿Cuál de las siguientes herramientas tecnológicas utiliza normalmente? Señale con una 

X la herramienta(s) que utiliza. 

____ Buscadores como Google 

____ Correo electrónico 

____ Chats 

____ Blogs 

____ Videos 

____ Redes sociales (Facebook, Twitter, etc.) 

____ Plataformas educativas 

____ ¿Otro? ¿Cuál? __________________________________________________________ 

16. ¿Cómo cree que es su nivel de inglés en este momento? 

____ Excelente 

____ Bueno 

____ Aceptable 

____ Malo 

____ Pésimo 

17. ¿Qué tipo de actividades académicas prefiere hacer dentro y fuera de clase para 

mejorar su aprendizaje? 

____ Talleres 
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____ Guías 

____ Actividades de un libro de texto 

____ Laboratorios 

____ Investigaciones 

____ Debates 

____ Actividades on-line 

18. ¿Cómo cree usted que aprende mejor? Puede escoger más de una opción. 

____ Observando imágenes, dibujos o gráficas 

____ Escuchando explicaciones, música o sonidos 

____ Tomando notas o hablando con sus compañeros 

____ Creando mapas mentales, utilizando razonamiento lógico y sistemas 

____ Utilizando sus sentidos, moviendo sus manos y cuerpo 

____ Prefiere trabajar solo, es auto-didacta 

____ Prefiere trabajar en grupos 

____ ¿Otro? ¿Cuál? ____________________________________________________________  

19. Cree usted que el inglés en su vida personal tiene un rol: 

____ Muy importante 

____ Importante 

____ Algo importante 

____ No muy importante 

____ Para nada importante 

20. Cree usted que el inglés en su desarrollo profesional y académico tiene un rol: 

____ Muy importante 

____ Importante 

____ Algo importante 

____ No muy importante 

____ Para nada importante 
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Appendix 4. 

Questionnaire: 

Name: _______________________________________________Sex: _____________________ 

Section: _______________________________ 

  

1. Do you think the integration of English in your Science class was? 

a. Really good 

b. Good 

c. Fine 

d. Bad 

e. Really bad 

 

2. What do you think was the best of integrating English and ICT in your Science class? 

 

3. What do you think was the worst or most difficult of integrating English and ICT in your 

Science class? 

 

4. What elements do you consider are essential when working in projects? 

 

5. What do you understand as Culture in your Science class? 

 

6. What do you think help you become aware of cultural differences and similarities between 

Colombia and other countries? 

 

7. What suggestions do you have to improve your learning experience? 
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Appendix 5. 

PRE-SURVEY: 

1. ¿A qué sección pertenece? ________             2. ¿Qué edad tiene? ________ 

3. ¿Con que género se identifica? 

__ Hombre                __ Mujer                     __ Otro                   ___ No quiero contestar 

4. ¿Por qué escogió Académico Ciencias/ Farmacia? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

5. ¿Cree que es importante estudiar ciencias naturales? 

____ Sí     ____ No 

Porqué?_______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

6. ¿Cree que es importante estudiar inglés? 

____ Sí     ____ No 

Porqué?_______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

7. ¿Le gustaría aprender ciencias naturales e inglés al mismo tiempo? 

____ Sí     ____ No 

Porqué?_______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

8. ¿Cuáles cree usted son las ventajas y/o desventajas de aprender inglés y ciencias al 

mismo tiempo? 

______________________________________________________________________________

______________________________________________________________________________
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______________________________________________________________________________

_______________________________________________________________________ 

9. Cree que el idioma inglés es: 

____ Muy útil 

____ Útil 

____ No muy útil 

____ poco útil 

____ No es útil 

10. ¿Qué tan frecuente utiliza el idioma inglés por fuera de la asignatura de inglés? 

____ Siempre 

____ Frecuente 

____ Algunas veces 

____ Raramente 

____ Nunca 

11. ¿Qué habilidad se le dificulta más cuando aprende inglés? Puede marcar más de una 

respuesta. 

____ Habla 

____ Escucha 

____ Gramática 

____ Lectura 

____ Escritura 

12. ¿Qué tan importantes cree usted que son las Tecnologías de la Información y la 

Comunicación (TIC) en los procesos de aprendizaje? 

____ Muy importantes 

____ Importantes 

____ Algo importantes 

____ No muy importantes 

____ No son importantes 
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13. ¿Qué tan importantes son las TIC en su vida cotidiana? 

____ Muy importantes 

____ Importantes 

____ Algo importantes 

____ No muy importantes 

____ No son importantes 

14. ¿Cuál de las siguientes herramientas tecnológicas utiliza normalmente? Señale con una 

X la herramienta(s) que utiliza. 

____ Buscadores como Google 

____ Correo electrónico 

____ Chats 

____ Blogs 

____ Videos 

____ Redes sociales (Facebook, Twitter, etc.) 

____ Plataformas educativas 

____ ¿Otro? ¿Cuál? __________________________________________________________ 

15. ¿Cómo cree que es su nivel de inglés en este momento? 

____ Excelente 

____ Bueno 

____ Aceptable 

____ Malo 

____ Pésimo 

16. ¿Qué tipo de actividades académicas prefiere hacer dentro y fuera de clase para 

mejorar su aprendizaje? 

____ Talleres 

____ Guías 

____ Actividades de un libro de texto 

____ Laboratorios 
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____ Investigaciones 

____ Debates 

____ Actividades on-line 

17. ¿Cómo cree usted que aprende mejor? Puede escoger más de una opción. 

____ Observando imágenes, dibujos o gráficas 

____ Escuchando explicaciones, música o sonidos 

____ Tomando notas o hablando con sus compañeros 

____ Creando mapas mentales, utilizando razonamiento lógico y sistemas 

____ Utilizando sus sentidos, moviendo sus manos y cuerpo 

____ Prefiere trabajar solo, es auto-didacta 

____ Prefiere trabajar en grupos 

____ ¿Otro? ¿Cuál? ____________________________________________________________  

18. Cree usted que el inglés en su vida personal tiene un rol: 

____ Muy importante 

____ Importante 

____ Algo importante 

____ No muy importante 

____ Para nada importante 

19. Cree usted que el inglés en su desarrollo profesional y académico tiene un rol: 

____ Muy importante 

____ Importante 

____ Algo importante 

____ No muy importante 

____ Para nada importante 

20. ¿Cuál es el nombre científico del único oso presente en Suramérica y que se encuentra 

en peligro de extinción? 

____ Tremarctos ornatus 

____ Tremarctos Ornatus 
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____ tremarctos ornatus 

____ TREMARCTOS ORNATUS 

21. ¿Conoce el término conocimiento científico? 

____ Sí      ____ No 

Explique______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

22. ¿Conoce el término literacidad científica? 

____ Sí      ____ No 

Explique______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

23. ¿Conoce el término pensamiento científico? 

____ Sí     ____ No 

Explique______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

24. ¿Conoce el término ciudadanía científica? 

____ Sí      ____ No 

Explique______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

25. ¿Conoce que es una rúbrica? 

____ Sí    ____ No 

Explique______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

Thanks for participating! 
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Appendix 6. 

POST-SURVEY: 

1. Class?   ________                                   2. What´s your age?   _______ 

3. Are you: 

__ Male             __ Female             __ Other          __ I don´t want to answer  

4. What did you like about your Science lessons? 

______________________________________________________________________________

______________________________________________________________________________ 

5. What did you dislike about your Science lessons? 

______________________________________________________________________________

______________________________________________________________________________ 

6. What do you think about learning English and Science at the same time? 

______________________________________________________________________________

______________________________________________________________________________

7. What do you think is the role of science in the world and in your context? You can 

choose more than one answer. 

____ Help people solve problems 

____ Help people conduct experiments 

____ Help people discover things  

____ Help people understand the world  

____ Help people earn money 

____ Other Which? _____________________________________________________________ 

8. What do you think is the role of English in the world and in your context? You can 

choose more than one answer. 

____ Help people communicate among countries 

____ Help people gain knowledge 

____ Help people get a better job 

____ Help people become part of a global community  

____ Help English colonisation 
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____ Other Which? _____________________________________________________________ 

9. In your personal opinion English is: 

____ Very useful 

____ Useful 

____ Somehow useful 

____ Not very useful 

____ Not useful at all 

10. How often do you use English outside your English class? 

____ Always 

____ Often 

____ Sometimes 

____ Rarely 

____ Never 

11. What do you think was the best of integrating English in the Science lessons? 

______________________________________________________________________________

______________________________________________________________________________ 

12. What do you think was the most challenging when integrating English in the Science 

lessons? 

______________________________________________________________________________

______________________________________________________________________________ 

13. How important was the use of ICT in your learning process? 

____ Very important 

____ Important 

____ Somehow important 

____ Not very important 

____ Not important at all 

14. Which ICT did you use in the Science lessons? 

______________________________________________________________________________

______________________________________________________________________________ 
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15. Did you like working in groups? 

____ Yes     ____ No 

Why?_________________________________________________________________________

______________________________________________________________________________ 

16. What was the most challenging when working in groups? 

______________________________________________________________________________

______________________________________________________________________________ 

17. What do you think is your English level now? 

____ Excellent 

____ Good 

____ Fair 

____ Poor 

18. After being part of this course do you think your English is? 

____ Better     ____ Worse    ____ The same 

Why?_________________________________________________________________________

______________________________________________________________________________ 

19. What type of tasks did you like doing in the Science class? Mark from 1 to 7 being 1 the 

most interesting and 7 the least interesting.  

____ Workshops 

____ Watching videos 

____ Guides 

____ Readings 

____ Laboratories 

____ Online Activities 

____ Projects 

20. Incorporating English in your Science lessons was: 

____ Very useful 

____ Useful 

____ Somehow useful 



  

331 

 

 

____ Not very useful 

____ Not useful at all 

21. Reading in English is: 

____ Very easy 

____ Easy 

____ Somehow easy 

____ Difficult 

____ Really difficult 

22. Writing in English is: 

____ Very easy 

____ Easy 

____ Somehow easy 

____ Difficult 

____ Really difficult 

23. Speaking in English is: 

____ Very easy 

____ Easy 

____ Somehow easy 

____ Difficult 

____ Really difficult 

24. Listening in English is: 

____ Very easy 

____ Easy 

____ Somehow easy 

____ Difficult 

____ Really difficult 

25. Is the term “Scientific Citizenship” familiar to you? 
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____ Yes 

____ No 

What do you understand by Scientific Citizenship? 

______________________________________________________________________________

______________________________________________________________________________ 

26. Is the term “Scientific Literacy” familiar to you? 

____ Yes 

____ No 

What do you understand by Scientific Literacy? 

______________________________________________________________________________

______________________________________________________________________________ 

27. Is the term “Critical Thinking” familiar to you? 

____ Yes 

____ No 

What do you understand by Critical Thinking? 

______________________________________________________________________________

______________________________________________________________________________ 

28. Is the term “Rubric” familiar to you? 

____ Yes 

____ No 

What do you understand by Rubric? 

______________________________________________________________________________

______________________________________________________________________________ 

29. What is the scientific name of the most poisonous vertebrate? It is endemic from 

Colombia and Panama: 

____ Phyllobates terribilis 

____ Phyllobates Terribilis 

____ phyllobates terribilis 

____ PHYLLOBATES TERRIBILIS                                                           Thanks for participating! 
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Appendix 7. 

1. ¿Cuál es su nombre completo?_________________________________________________ 

2. ¿A qué sección pertenece?_______                                           3. ¿Cuál es su edad?_______ 

4. ¿Con que género se identifica? 

□Hombre                      □Mujer                       □Otro                         □No quiero responder 

5. ¿En qué barrio queda su lugar de residencia? ____________________________________ 

6. ¿A qué estrato socioeconómico pertenece? 

□1                      □2                         □3                  □4                      □5                         □6 

7. ¿Cuál es el grado de escolaridad de su padre? 

□Básica           □Secundaria          □Técnico          □Tecnólogo          □Universitaria             □Otro  

8. ¿Cuál es el grado de escolaridad de su madre? 

□Básica           □Secundaria          □Técnico          □Tecnólogo          □Universitaria             □Otro  

9. ¿Tiene computador en la casa?    □Sí                  □No 

10. ¿Tiene acceso a internet en la casa?    □Sí                  □No 

11. ¿Ha tenido algún tipo de contacto con personas provenientes de otros países? □Sí    □No 

Si la respuesta es Sí, explique qué países y como ha sido este contacto. 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

12. ¿Por qué escogió Académico Ciencias/ Farmacia? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

13. ¿Qué habilidades espera ver en sus docentes?  

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

14. ¿Cree que es importante estudiar inglés?   □Sí             □No 
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Porqué?_______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

15. ¿Le gustaría aprender ciencias naturales e inglés al mismo tiempo?  □Sí          □No 

Porqué?_______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

16. ¿Cuál cree usted es el rol de las ciencias naturales en el mundo?  

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

17. ¿Le gusta hacer actividades (laboratorios, proyectos, investigaciones, etc.) dentro y 

fuera del aula? □Sí   □No 

Explique______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

18. ¿Conoce el término conocimiento cientifico?      □Sí              □No 

Explique______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

19. ¿Conoce el término literacidad científica?      □Sí              □No 

Explique______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

20. ¿Conoce el término pensamiento científico?      □Sí              □No 

Explique______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

21. ¿Conoce el término ciudadanía científica?      □Sí              □No 
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Explique______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

22. ¿Conoce que es una rúbrica?      □Sí              □No 

Explique______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

En las siguientes preguntas seleccione la respuesta que más se acerque a su opinión: 

23. ¿Qué opina de la siguiente frase: El idioma inglés es fundamental para un estudiante de 

ciencias? 

□Totalmente de acuerdo   □De acuerdo  □Indeciso  □En desacuerdo  □Totalmente en desacuerdo 

24. ¿Qué tan frecuente utiliza el idioma inglés por fuera de la asignatura de inglés? 

□Siempre             □Frecuentemente                □A veces                 □Rara vez                    □Nunca 

25. ¿Qué habilidad se la que más se le dificulta cuando aprende inglés? (seleccione 

solamente una opción) 

□Habla                    □Escucha                     □Lectura                      □Escritura 

26. ¿Qué tan frecuente utiliza las Tecnologías de la Información y la Comunicación (TIC) 

tales como computadores, teléfonos móviles, reproductores de audio y videos, etc.? 

□Siempre             □Frecuentemente                □A veces                 □Rara vez                    □Nunca 

27. ¿Qué tan importantes cree usted que son las TIC en su vida académica? 

□Muy importante        □Importante         □Regular        □Poco importante         □Nada importante 

28. ¿Qué tan importantes cree usted que son las TIC en su vida cotidiana? 

□Muy importante        □Importante         □Regular        □Poco importante         □Nada importante 

29. ¿Qué tan frecuente utiliza las siguientes aplicaciones en su vida diaria? 

Buscadores como Google: 

□Siempre             □Frecuentemente                □A veces                 □Rara vez                    □Nunca 

Correo electrónico       

□Siempre             □Frecuentemente                □A veces                 □Rara vez                    □Nunca 

Chats        

□Siempre             □Frecuentemente                □A veces                 □Rara vez                    □Nunca 
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Blogs          

□Siempre             □Frecuentemente                □A veces                 □Rara vez                    □Nunca 

Videos 

□Siempre             □Frecuentemente                □A veces                 □Rara vez                    □Nunca 

Redes sociales (Facebook, Twitter, etc.) 

□Siempre             □Frecuentemente                □A veces                 □Rara vez                    □Nunca 

Plataformas educativas (Ejemplo: Edmodo)       

□Siempre             □Frecuentemente                □A veces                 □Rara vez                    □Nunca 

¿Otra aplicación? ¿Cuál? ___________________________________ 

30. ¿Cómo cree que es su nivel de lectura en inglés en este momento? 

□Muy bueno               □Bueno                  □Intermedio                      □Bajo                  □Muy bajo 

31. ¿Cómo cree que es su nivel de habla en inglés en este momento? 

□Muy bueno               □Bueno                  □Intermedio                      □Bajo                  □Muy bajo 

32. ¿Cómo cree que es su nivel de escucha en inglés en este momento? 

□Muy bueno               □Bueno                  □Intermedio                      □Bajo                  □Muy bajo 

33. ¿Cómo cree que es su nivel de escritura en inglés en este momento? 

□Muy bueno               □Bueno                  □Intermedio                      □Bajo                  □Muy bajo 

34. ¿Qué tipo de actividades prefiere hacer dentro y fuera de clase? (seleccione solamente 

una opción) 

□Talleres    □Guías    □Ejercicios de un libro   □Laboratorios   □Proyectos    □Actividades online 

35. ¿Qué tan importante cree usted que es la cultura en clases de ciencias? 

□Muy importante        □Importante         □Regular        □Poco importante         □Nada importante 

36. ¿Qué tan importante considera usted que es el trabajo en equipo? 

□Muy importante        □Importante         □Regular        □Poco importante         □Nada importante 

37. ¿Cómo cree usted que aprende mejor? 

□Prefiere trabajar solo                           □Es auto-didacta                    □Prefiere trabajar en grupos 

□¿Otro? ¿Cuál? ______________________________                          Thanks for participating! 
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Appendix 8. 
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Appendix 9. 

Teacher’s Journal: 

DATE: 

 

UNIT/PROJECT: 

 

TOPICS: 

OBSERVATIONS: 

 

Cognition: 

 

Content: 

 

Communication: 

 

Culture: 

 

Technology: 

REFLEXION: 

 

QUESTIONS: 

 

ACTION PLAN: 
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Appendix 10. 

Rubric “Heating the Meaning of Global Warming” 

 

Criteria Excellent Good Fair Below Average Poor 

Content 

(Definition of 

Global 

Warming) 

     

Presentation 

skills 

     

Audiovisual 

Aids (ICT) 

     

Team work      

Questions      

 

 

 

 

 

 

 



  

340 

 

 

Appendix 11. 

Rubric “Protecting Bogota Wetlands” 

 

Criteria Excellent Good Fair Below Average Poor 

Content 

(Campaign) 

     

Presentation 

skills 

     

Audiovisual 

Aids (ICT) 

     

Impact      

Questions      
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Appendix 12. 

Rubric “Adopting an Endangered Species from Colombia” 

 

Criteria Excellent Good Fair Below Average Poor 

Description 

of the species 

     

Language      

Use of ICT      

Reflections      

Questions      
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Appendix 13. 

1. ¿Cuál es su nombre completo? 

______________________________________________________________________________ 

2. ¿A qué sección pertenece? ________               3. ¿Cuál es su edad?  _______ 

4. ¿Con que género se identifica? 

__ Hombre                      __ Mujer                       __ Otro                         __ No quiero responder 

5. ¿En qué barrio queda su lugar de residencia? 

______________________________________________________________________________ 

6. ¿A qué estrato socioeconómico pertenece? 

__ 1                      __ 2                         __ 3                  __ 4                      __ 5                         __ 6 

7. ¿Cuál es el grado de escolaridad de su padre? 

__ Básica                      __ Secundaria                         __ Técnico      

__ Tecnólogo                __ Universitaria                      __Otro (¿cuál?) ____ 

8. ¿Cuál es el grado de escolaridad de su madre? 

__ Básica                      __ Secundaria                         __ Técnico      

__ Tecnólogo                __ Universitaria                      __Otro (¿cuál?) ____ 

9. ¿Tiene computador en la casa? 

____ Sí                  ____ No 

10. ¿Tiene acceso a internet en la casa? 

____ Sí                  ____ No 

11. ¿Ha tenido algún tipo de contacto con personas provenientes de otros países? 

____ Sí                  ____ No 

Si la respuesta es Sí, explique qué países y como ha sido este contacto. 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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Appendix 14. 

Rubric “Healthy Eating Habits” 

 

Criteria Excellent Good Fair Below Average Poor 

Elements of a 

healthy diet 

     

Data collection 

and analysis 

     

Tips      

Scientific 

Citizenship 

     

Posters 

(Design, content, 

visibility)  
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Appendix 15. 

Rubric “Heating the meaning of global warming” 

Criteria Excellent Good Fair Below Average Poor 

Global warming 

definition 

     

Audiovisual Aids 

(Videos, content, 

sound quality, 

format, etc.) 

     

Language Use 

(Vocabulary, 

conditionals) 

     

Process 

(Develop 

scientific thinking 

and scientific 

citizenship 

     

Team work      
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Appendix 16. 

Rubric “Making visible the invisible” 

Criteria Excellent Good Fair Below Average Poor 

Microorganisms  

(Identification, 

growth, 

classification) 

     

Procedures 

follow to collect 

and analyse data 

     

Language Use 

(Laboratory 

materials) 

     

Conclusions       

Videos 

(Sound quality, 

content, 

reflections) 
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Appendix 17. 

Rubric “Visiting a National Natural Park” 

Criteria Excellent Good Fair Below Average Poor 

Content 

(General 

information of 

the natural park) 

     

Language 

(Presentation 

skills) 

     

ICT      

Problem and 

potential solution 

     

Trip tips 

(Do’s and Don’ts) 
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Appendix 18. 

CONSENTIMIENTO INFORMADO DIRECTIVOS  

Este es un proyecto de investigación realizado por Edgar A. Garzón D. estudiante del Doctorado 

en Educación de la Universidad de los Andes, sobre Bilingüismo y uso de las TIC en clases de 

contenido. La investigación se titula: “Effects of Technology Enhanced CLIL-Based 

Environmental Learning Projects on State School Students´ Learning Outcomes” o “Efectos de 

proyectos ambientales apoyados por las TIC y una segunda lengua en el aprendizaje de 

estudiantes en un colegio público de Bogotá” Este estudio busca integrar el idioma Inglés y las 

TIC en clases de Ciencias Naturales con el fin de fortalecer las prácticas de aula en colegios 

oficiales. Solicitamos su autorización para que esta investigación pueda realizarse durante el 

presente año en la institución INEM Santiago Pérez que usted dirige. En el desarrollo de la misma 

se guardará la confidencialidad de la identidad de los participantes; no obstante, la institución 

educativa será nombrada durante la investigación y en los productos que de esta se obtengan como 

fue previamente acordado. 

La investigación consiste en la realización de observaciones de clase, entrevistas 

semiestructuradas individuales, grupos focales y análisis de documentos curriculares tales como 

planes de aula y mallas curriculares. 

Su participación y la de los docentes convocados para el estudio no afectarán el normal 

desarrollo de sus funciones. 

La participación es voluntaria. Los directivos docentes y docentes seleccionados tienen derecho a 

retirar su participación en cualquier momento. Los resultados estarán disponibles en el informe 

final si desea solicitarlo. Si tiene preguntas o necesita más información sobre este estudio, puede 

escribir al siguiente correo electrónico: clilbiology@gmail.com 

Si acepta participar, por favor llene el siguiente formulario de autorización. 

_____________________________________________________________________________ 

AUTORIZACION 

He leído el procedimiento descrito. El investigador me ha explicado el estudio y ha contestado mis 

preguntas. Voluntariamente doy mi consentimiento para participar en el estudio de Edgar A. 

Garzón D. titulado: “Effects of Technology Enhanced CLIL-Based Environmental Learning 

Projects on Sate School Students´ Learning Outcomes” o “Efectos de proyectos ambientales 

apoyados por las TIC y una segunda lengua en el aprendizaje de estudiantes en un colegio público 

de Bogotá” 

 

 

____________________________                                                       _____________ 

Firma                                                                                                    Fecha 

 

mailto:clilbiology@gmail.com
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Appendix 19. 

CONSENTIMIENTO INFORMADO 

ESTUDIANTES 

Señor acudiente, por medio de la presente le  solicitamos autorización para que el estudiante 

_______________________________________ del curso _______ participe en el proyecto 

“Effects of Technology-enhanced CLIL-based Environmental Learning Projects on State school 

Student´s Learning Outcomes” “Efectos de proyectos ambientales apoyados por las TIC y una 

segunda lengua en el aprendizaje de estudiantes en un colegio público de Bogotá” durante el año 

2016.  

La investigación consiste en observaciones y grabaciones de clase, encuestas, grupos 

focales, entrevistas semiestructuradas individuales a estudiantes, docentes, y a directivos docentes, 

además de análisis de documentos curriculares. 

En el desarrollo de esta investigación se mantendrá la confidencialidad sobre la identidad 

de los estudiantes entrevistados mediante el uso de códigos o de nombres ficticios. 

La participación del estudiante no afectará el normal desarrollo de la dinámica escolar y no 

es objeto de evaluación por parte del plantel educativo. 

La participación es voluntaria y tanto usted como el estudiante tienen derecho a retirar su 

consentimiento si lo considera necesario. Los resultados de la investigación estarán disponibles en 

el informe final si desea solicitarlo. Cualquier inquietud, comentario o aclaración la puede hacer 

al correo clilbiology@gmail.com 

______________________________________________________________________________ 

 

AUTORIZACION 

He leído el procedimiento descrito. Me han explicado el estudio y han contestado mis preguntas. 

Voluntariamente doy mi consentimiento para participar en el estudio. 

Firma: 

 

____________________________                                                         _____________ 

Acudiente o Tutor                                                                                     Fecha 

 

_____________________________ 

Estudiante 

mailto:clilbiology@gmail.com
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Appendix 20. 

UNIVERSIDAD DE LOS ANDES 

Centro de Investigación y Formación en Educación CIFE Doctorado en Educación 

FORMATO DE CONSENTIMIENTO  

Título del estudio: “Effects of Technology Enhanced CLIL-Based Environmental Learning Projects on State 

School Students’ Learning Outcomes” o “Efectos de proyectos ambientales apoyados por las TIC y una segunda 

lengua en el aprendizaje de estudiantes en un colegio público” 

Introducción: 

 Este es un proyecto de investigación realizado por Edgar A. Garzón D. estudiante del Doctorado en 

Educación de la Universidad de los Andes, sobre Bilingüismo y uso de las TIC en clases de contenido. Este 

estudio busca integrar el idioma Inglés y las TIC en clases de Ciencias Naturales con el fin de fortalecer las 

prácticas de aula en colegios oficiales. 

 Usted ha sido seleccionado para participar en esta investigación porque se considera que podría aportar 

información pertinente y enriquecedora para lograr el propósito del estudio. 

 Por favor lea este formato y siéntase libre de hacer cualquier pregunta antes de dar su consentimiento para 

participar en este estudio.     

Lo que pasara en el estudio: 

 Si usted da su consentimiento para participar en la investigación, se le pedirá que participe en una entrevista 

semiestructurada de 30 a 60 minutos que grabaremos y transcribiremos. Usted puede terminar su 

participación en cualquier momento, por cualquier motivo. 

 No prevemos ningún riesgo asociado a su participación en el estudio. Los beneficios esperados son mejorar 

las prácticas de aula y contribuir con políticas de estado que favorezcan la calidad e integración de saberes 

en el aula. 

Confidencialidad: 

 La identidad de los participantes en la entrevista semiestructurada será protegida. Toda información o datos 

que puedan identificar al participante serán manejados confidencialmente. 

 Se mantendrá la privacidad de los registros de esta investigación. Si se publica algún tipo de reporte, usted 

podrá adicionar o eliminar cualquier tipo de información que considere pertinente.  

Contacto y preguntas: 

Si tiene preguntas o necesita más información sobre este estudio, puede escribir al siguiente correo electrónico: 

clilbiology@gmail.com 

Consentimiento: 

 He leído el procedimiento descrito. Me han explicado el estudio y han contestado mis preguntas. 

Voluntariamente doy mi consentimiento para participar en el estudio. 

 

Firma: Participante (Directivo/Docente) ______________________________                Fecha ___________ 
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Appendix 21. 

Excerpts from interviews: 

Teachers’ views:  

 

Integration 

Interviewer: As a coordinator, what do you think the school does to promote the integration of science or other subjects, English, and ICT? 

AC: We need to do more. We try especially in science but in maths and in other orders we have to especially in the social sciences.  

Interviewer: So you think that other teachers from social science department, from maths department should be encouraged to start using the 

language as well? 

AC: Yes, of course. We are sure on that! 

Interviewer: Do you think the science department is doing well trying to promote these bilingual settings? 

AC: Yes, and it’s an example for the other departments. I think we can appreciate different benefits. I think it’s a complement for students to do it 

in a foreign language. 

 

Use of ICT 

Interviewer: What are the advantages or disadvantages of using ICT in science lessons? 

ST: The incorrect use of the internet, especially social media. 

Interviewer: What do you think of the projects that we conduct in the science department using technology and English? 

AC: Well, there is a lot of projects in the classroom, investigations, they also have magazines, a lot of work in teachers and in students it’s very 

important 

Interviewer: Do you know any software or any webpages that teachers or students use in their classrooms? 

AC: Not exactly because there is a lot of possibilities but I know that the teachers are using the tools 

Interviewer: What do you think are the advantages or disadvantages of using technology in classes? 

AC: In classrooms we need to use technologies but must be conductive by the teacher because students can take different ways or disperse or lose 

the time 

Interviewer: OK, what do you think teachers should do to avoid this dispersion, this lack of attention? 

AC: There is a lot of possibilities. Not always to be, always with the students side by side but you have to obtain interest in goals… especially in 

goals to achieve… using the technology it’s very important and to make the difference doing that without the tool. 

Interviewer: Yea true, what do you think of these virtual environments in which the students are not face to face with the teacher but they can learn 

autonomously on their own or in different spaces different from school. What are your thoughts on this matter? 

AC: Well, they manage the virtual environment better than you and me… hehehe 

Interviewer: hahaha, yep like social media and what do you think of these environments for educational purposes.  Do you think they have the same 

interest and they are able to…? 
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AC: yes yes, if they are interesting in a matter they investigate and give to you a lot of things that they mmm….. discover or try or change a lot of 

possibilities they do using the technology 

 

Communication 

Interviewer: Very interesting! 

AC: You have to know foreign languages and especially English and to write in English. 

Interviewer: What other skills would you… come to your mind for a scientist? 

AC: To have a point of view very… foundated (meaning well informed)… to manage information to manage tools to share information to write 

it’s very important. It’s very important to communicate! 

Interviewer: And how do you think these reports should be presented to the community how do you think a scientist should communicate the 

findings or knowledge that they are acquiring? 

AC: In all languages. In a simple language and in the most structured! They have to to present the results of their investigations at the right level 

but to communicate very easy to understand for the community. 

Interviewer: Ok, and has English been a limiting factor for you? Or has it helped you to… to gain access to different contexts or spheres? 

AC: Oh English ehh… have the facilities to make me learn a lot of other things ufff … and to communicate to know different persons in different 

parts of the world and communities it is very important, it facilitates the communication and also the learning 

Interviewer: How was your experience learning English? 

AC: I began learning English… ehh… for me is my free time 

Interviewer: As a hobby? 

AC: Yes! 

Interviewer: Lovely! 

AC: Yes, I discovered that it make me have access to a lot of things, especially in music. 

Interviewer: Ok, very good. Do you ahh… do you foster the development of critical thinking skills in your lessons? 

LT: Of course, we ask to the students to generate a writing thing (meaning a writing task) about the topics, what do you think about it, I ask them 

if it was good or not in order to be better in the study and they answer that it was so important to them. 

 

Science and Society 

Interviewer: Do you think that scientists should get involved in decisions related to their communities, their societies or not? 

AC: for sure! 

Interviewer: Why? 

AC: Because they can aport (meaning contribute) the knowledge to make decisions. To make decisions is important without the support of science. 

(He meant to say that science is important for making decisions) 
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Interviewer: Ok, what do you think of doing research inside and outside the classroom so that it has an effect on the community or the students’ 

contexts? 

AC: Yes, to research ehh… in the community with the students you can get information and to apply what you are learning in the classroom 

Interviewer: Ok, What characteristics you think a scientist or a student who learns science should have? 

AC: mmmm well… characteristics?  

Interviewer: Yep, what features what characteristics… for instance they should be inquiry-based or following scientific methods of observation, 

analysis, and data-driven conclusions… or they should be more like critical towards their contexts from theory or they shouldn’t be that empirical… 

I don’t know… what do you think should be their features or characteristics? 

AC: well… I prefer to think in skills 

Interviewer: or skills… 

AC: skills… beginning with the children they have lots of questions, and to maintain these within the skills because when you are growing up, the 

questions are changing and but are increasing too 

Interviewer: Ok, so you think curiosity should be something… 

AC: Yes, I think curiosity all life (meaning being curious about all things related to our lives) 

Interviewer: How do you think English is important for a person like you or for any professional who in the XXI century needs to know about many 

aspects of different contexts. To what extent do you think English play or plays a key role in our professional development? 

 

 


