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Abstract

Keywords: Content and Language Integrated Learning (CLIL) teaching, CLIL pedagogy,
English as a Second Language (ESL), Bilingual Teaching, Scaffolding, Student Perspectives

This thesis investigates Content and Language Integrated Learning (CLIL) teaching
practices with English L2 as the medium of instruction in three Norwegian secondary
schools. The primary data are video observations of CLIL teaching and student
questionnaires. The thesis is article-based, comprising three articles and an extended
abstract. The extended abstract provides the following: the background and
development of CLIL as a teaching methodology; a review of research on CLIL teaching;
the methods and research design used in this thesis; a summary; and discussion of the
results. This thesis is positioned within a sociocultural view of learning, emphasizing the

importance of teacher-student interactions to understand CLIL teaching in practice.

Article | investigated how lower secondary CLIL teachers taught their subject in terms of
content and language. By filming four hours of CLIL teaching in science and mathematics
and comparing it to the students’ English lessons, this study sought to characterize the
observed CLIL teaching. The coding manual Protocol for Language Arts Teaching
Observation (PLATO) was used to analyze the data. The findings indicated that CLIL
teaching was content-driven, intellectually challenging and had clear instructional
explanations and consistent language support. However, students were provided few

opportunities to read and write.

Article Il focused on how CLIL teachers in upper secondary school scaffolded learning
during their lessons. Three CLIL teachers in science, geography, and social science were
filmed for four hours each (N=12). PLATO was used to identify instances of scaffolding
strategies. The findings suggested that the CLIL teachers used a wide range of scaffolding
strategies to help their students comprehend material but few metacognitive scaffolding
strategies to help students solve tasks. There were differences between scaffolding in the

natural and social sciences. The natural sciences provided relatively more visual support;
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the social sciences provided relatively more discussion time and allowed for longer
student replies. This implies that subjects may provide different types of support for

second language learners.

Article Ill examined how upper secondary students perceived their CLIL teaching. Fifty
students from two CLIL programs were distributed two questionnaires: one that asked
students why they chose CLIL and how they perceived it, and another that asked the
students to assess their science teaching. The findings revealed that the upper secondary
students mainly chose CLIL because they perceived English as important to succeeding in
future studies and work. They perceived their CLIL teaching as mostly positive, citing that
they improved their English, enjoyed the multicultural classroom environment, and felt
motivated. However, some students found the absence of L1 (Norwegian) problematic,
felt excluded from the school environment, and struggled cognitively with learning their
subject through the L2. Students perceived that their CLIL science teachers clarified
material, often conferred with and intellectually challenged them, but that the students

had little decision-making regarding input in activities.

Overall, the three articles contribute to a deeper insight into how CLIL is taught in
secondary schools in Norway. The findings show that the observed CLIL teaching was
largely effective; the teachers manage to convey their subject through the L2 (English);
students feel intellectually challenged; there is evidence of scaffolding; and CLIL is
perceived as a positive experience by most students. The comparison across subjects also
suggests that the natural sciences subjects provide a multitude of visual aids and
language support for second language learners. However, the studies also point to areas
of challenge for further development of CLIL in Norway. The lack of reading and writing
in CLIL subjects emphasizes that the English language subject may provide an important
resource to develop these language skills further. There are also a number of problems
identified by CLIL students that need to be addressed, such as how to balance L1 in CLIL
classrooms, to ensure that Norwegian students are equipped for future studies in

Norwegian as well as English. Finally, CLIL programs are in danger of being isolated from

<
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the rest of the school, and this is a challenge that needs to be examined by stakeholders

to ensure that all students feel included in the school.

Vi
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1 Introduction

“Language transcends subject matter and curricular boundaries, since it pervades all of

education.” (van Lier, 2004, p. 20)

(Art: Miren Olaizola)

The present thesis, which is article-based, investigates Content and Language Integrated
Learning (CLIL) teaching practices in three Norwegian secondary schools. The aim is to identify
how teachers in these schools teach CLIL in their content subject with English L2 as the primary
language of instruction. The thesis is two-pronged: using a coding manual, it considers how two
lower secondary CLIL teachers integrate or balance content and language (Article 1) and how
three upper secondary CLIL teachers scaffold learning (Article Il). Then, using questionnaires,
the thesis turns to students from two upper secondary CLIL classrooms to test observations

from the previous studies to see how students perceive CLIL teaching (Article Ill). This chapter

[EEN
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provides background information to explain why these topics were chosen, some of the basic

tenets of CLIL, and the Norwegian educational and linguistic context.

1.1 Background

As we move further into the 21°t century, countries are finding it more and more necessary to
implement bilingual education. In the European Union alone, three fifths of students are
learning two or more foreign languages in upper secondary school (Eurostat, 2018), meaning
that schools must somehow accommodate all of these foreign language subjects. Bilingual
education provides a way to integrate language into the curriculum, minimizing the number of
hours in language subjects and/or boosting language proficiency (Simensen, 2002). This thesis
uses the following definition for bilingual education: when teachers and students “include the
use of multiple multilingual practices that maximize learning efficacy and communication”
(Garcia, 2009, p. 9). There is nothing new about bilingual education; it is documented as far
back two thousand years ago when the Ancient Romans taught Greek to their children (Coyle,
Hood, & Marsh, 2010, p. 2). However, bilingual practices are still expanding worldwide in
different forms. Each continent has its own bilingual education, from the French immersion
classes in Canada (Cummins, 1998) to the English as a Medium of Instruction (EMI) approach
in Africa (Brock-Utne, 2007). Bilingual programs spring from different needs and contexts. One
type of bilingual education that is quickly gaining ground is Content and Language Integrated
Learning (Cenoz, Genesee, & Gorter, 2014, p. 243). CLIL is commonly defined as “an additional
language integrated in a non-language subject” (Coyle et al., 2010, p. 1). It is the European label
for bilingual education (Georgiou, 2012, p. 495) and is viewed by many as a response to trends
toward internationalization and globalization (Dalton-Puffer, 2007; Ruiz de Zarobe, 2013).
Research is beginning to show that the CLIL methodology can give students access to aspects
of language learning that language education cannot, such as authentic use of L2 to discuss
other subject matter (Nikula, 2007; Nikula & Moore, 2019). The appeal of CLIL is that it can
combine English L2 with a variety of content subjects to develop communicative competence

in the L2. However, results have varied and are seemingly dependent on national contexts

N
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(Sylvén, 2013, p. 301). Some countries report little success with CLIL teaching because the
overall English proficiency among teachers and students is too low (e.g., Lo, 2015). In the Nordic
countries, where exposure to and proficiency in English is already high, researchers are
beginning to question if we “need” CLIL and what it can contribute to education (e.g., Olsson &
Sylvén, 2015; Sylvén, 2019b). In Norway, there is growing concern that English is beginning to
dominate as the primary language of the country, leading to “domain loss” (loss of L1
terminology in certain fields) (The Language Council of Norway, 2017a). CLIL is offered at a
number of secondary schools in Norway, yet there is limited research on CLIL in Norway—
especially research that emphasizes CLIL teaching. This thesis digs deeper into these issues by
researching how CLIL teachers teach in terms of content, language, and scaffolding, and how
students perceive these teaching practices. The current thesis is situated in the field of English
didactics since CLIL presents an innovative way of learning English outside of the English

language classroom (Marsh, 2002, p. 53).

In Norway, CLIL is one of the few types of bilingual education offered in secondary schools. CLIL
is practiced at three to four percent of secondary schools and often presented as an
international program (Svenhard, Servant, Hellekjzer, & Bghn, 2007, p. 141). When | was a CLIL
student myself in 11% grade, | found it fascinating how my CLIL science teacher managed to
teach his subject in English to Norwegian students. How did he manage to convey the subject
matter in English? How did he teach so many students at different levels of English and science?
Lastly, why did we feel it was different from “regular” science class? Researchers are beginning
to recognize the precarious and important role that CLIL teachers play in bilingual education
(cf. Pérez-Cafado, 2016). CLIL teachers are content teachers, but they must also possess
specialized knowledge about how to teach through a second language. The frog in the picture
above illustrates this. It points to a new generation of teachers who recognize linguistic as well
as subject needs in education. CLIL teachers are more than content teachers but not exactly
language teachers either. The field of CLIL is beginning to explore these “frogs” who must
balance both content and language in bilingual education. It is the position of this thesis that

by seeing CLIL teachers in action, we can understand how they overcome the many challenges

w
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of teaching through an L2. Furthermore, by understanding students’ reactions to these

teaching practices, we can pinpoint what works and what does not.

1.2 An overview of Content and Language Integrated Learning (CLIL)

1.2.1 Historical and political perspectives

CLIL was practiced in diverse forms in Europe during the last half of the 1900s (for examples,
see Marsh, Maljers, & Hartiala, 2001). Researchers understood these bilingual practices as very
different from one another as they were taught in different ways and motivated by varying
factors (Marsh, 2002, p. 50). The term CLI/L was coined officially in 1994, providing a common
term and identity for European bilingual education (Coyle et al., 2010, p. 3). CLIL received added
impetus from a White Paper promoting the MT+2 (mother tongue and two additional
languages) goal: that students of each European country should speak two foreign languages
fluently in addition to their mother tongue (European Commission, 1995, p. 44). In order to
achieve this goal, the European Union sponsored several CLIL initiatives throughout Europe
(Baetens Beardsmore, 2009). Though CLIL has many grassroots programs, there has been an
increase in top-down endeavors in which nations create CLIL policies and/or programs for

schools (for a comprehensive overview, see Eurydice, 2006).

Researchers argue that although CLIL draws on tenets of immersion and bilingual education in
North America (Coyle, 2007, 2008; Sylvén, 2019a), Europe felt the need to mark its bilingual
education as unique and independent from other movements. CLIL has its own context,
learners, and teachers. It is currently spreading to areas such as Latin America, Asia, and
Oceania (Dalton-Puffer, 2011, p. 184) but remains European in the sense that it “has been
energized by European language policy and ideology and has in turn energized
implementations of these policies at local or regional levels” (Dalton-Puffer, Llinares, Lorenzo,

& Nikula, 2014, p. 214).

IS
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Bilingual education in Europe was originally used to boost proficiency in marginalized
languages, such as Welsh and Basque, in their respective countries or territories (Coyle, 2008,
p. 98).1 However, with the growing need for English competence, English has taken over as the
most common language in CLIL (Eurydice, 2006, pp. 18—19). The particular appeal of CLIL for
English language learning is that it creates naturalistic environments for using the L2, targeting

communication above all else (Dalton-Puffer, 2007, 2011).

1.2.2 Defining CLIL

One of the most heated debates in CLIL research centers around being able to define what
constitutes CLIL (Cenoz et al., 2014; Lasagabaster & Sierra, 2009a). There are a plethora of
definitions of CLIL, ranging from narrow to broad. Researchers who expand CLIL to an umbrella
term view it as inclusive of all types of bilingual education (e.g., Dalton-Puffer et al., 2014). On
the one hand, since the boundaries between terms such as immersion, content-based
instruction, and CLIL are fuzzy, it is difficult to argue how they differ under given circumstances.
On the other hand, broadening CLIL to including all types of bilingual education “makes it so
general as to lack practical or theoretical utility” (Cenoz et al., 2014, p. 246). In this vein, |
choose to delimit CLIL to the following definition in this thesis: teaching content subjects in
another language over a period of time in a public school system (definition taken from Mahan,
Brevik, & @degaard, 2018, p. 4). | have chosen to delimit CLIL to the public school system as the
national curriculum is followed therein. Special emphasis will be put on research in Europe as
it is the most relevant educational context for this thesis. Furthermore, the primary focus will
be placed on teaching through English as L2 since it is the language primarily used for
instruction in CLIL programs in Norway (The Norwegian National Center for Foreign Languages
in Education, 2011a, 2011b). Because this thesis is empirically grounded, CLIL is considered

here a methodology that is realized through teaching practices.

L Although in the Basque context, the programs were referred to as bilingual or plurilingual education (Cenoz,
2015, p. 10)
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On some points, it may be difficult to define what CLIL is, but there is a growing
consensus on certain of its core characteristics. Firstly, CLIL is dual-focused on content and
language (Met, 1999). Dalton-Puffer (2007) asserts that there should be concrete language
learning goals in the curriculum (p. 6). This runs contrary to the immersion approach, in which
it is assumed that students will learn the language of instruction through osmosis (see the
theoretical elaboration in Section 2.2.2). CLIL tends to be conducted in a lingua franca (e.g.,
English, Spanish, German) with teachers and students who share a common L1, often the
majority language of a country (Ball, Kelly, & Clegg, 2016; Dalton-Puffer, 2011). This stands in
contrast to bilingual movements that attempt to revitalize endangered languages or bilingual
programs for immigrant students (Garcia, 2009). CLIL teachers in secondary schools are often
bilingual in the majority language and the L2 and are content teachers (e.g., science, math) who
may or may not have knowledge of language teaching methodologies (Cenoz et al., 2014, p.
252). Dalton-Puffer et al. (2014) argue that while some bilingual education programs replace
language subjects with bilingual teaching, CLIL subjects tend to be framed as content subjects

and do not replace the language subjects (p. 215).

Cenoz et al. (2014) highlight that the goals of CLIL students tend to be more pragmatic than
ideological (p. 248). Whereas in French immersion programs in Canada, the main goal of
bilingual education is for the students to become near-native speakers, CLIL practitioners will
settle for communicating in the L2 (Lasagabaster & Sierra, 2009a, p. 372). Finally, CLIL tends to
be taught in primary and secondary education, whereas teaching at university level often falls
under the term English as a Medium of Instruction (Ball et al., 2016, p. 285). Section 1.2.3 will

describe some of the characteristics of CLIL in Norway specifically.

1.2.3 CLIL teaching

The repertoire of strategies and methods a teacher has at her disposal is a key factor of
successful learning (cf. Grossman & Morva, 2008; Hattie, 2009). Accordingly, this thesis focuses
primarily on what the teacher does and how students perceive it. A general consensus exists
that CLIL teaching is more challenging than non-CLIL teaching (Dalton-Puffer, 2011; Pérez-

Caflado, 2016). CLIL teachers often teach through their L2, involving more work in preparation
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of materials (Nikula, 2010; Pena Diaz & Porto Requejo, 2008). Teachers must also transfer L1
English materials into their own multilingual contexts and may be uncertain about their
proficiency in the L2 (Pérez-Cafiado, 2016, p. 206). Very few countries offer CLIL teacher
programs (Eurydice, 2006, p. 42). In countries such as Norway, CLIL teachers operate without
teacher training, national policies, school guidelines, or traditions of bilingual teaching. Under
such conditions, researchers are beginning to ask if this is fertile ground to sow CLIL, or if there

are more effective ways of cultivating English proficiency (Sylvén, 2013, p. 316).

Researchers consider CLIL to be a distinct and promising pedagogy (Ball et al., 2016; Coyle et
al.,, 2010), but more work is needed to identify what CLIL teachers do and how they can
overcome challenges in teaching through an L2 in specific contexts (Dalton-Puffer, 2011;
Georgiou, 2012; Pérez-Cafiado, 2012). There is limited research that describes CLIL teaching in
Norway, and CLIL practitioners are calling for more research on naturalistic? CLIL teaching (for
a full overview, see Section 3.1). This is the main area of interest in my thesis. Since its
theoretical rationale for learning is sociocultural, learning is viewed as mediation between
teacher and student (see Section 2.1). For this reason, it was critical to include the student

perspective as well. This has been addressed by eliciting information from CLIL students as well.

2 Naturalistic data refers to “video data on naturally-occurring and naturally-organized actions and their linkages”
(Watson, 1992, p. 262). In the context of teaching, this would mean data stemming from classroom interaction
with minimal interference from the researcher.
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1.3 The Norwegian context

The current section explains the background of the language situation in Norway and the

Norwegian educational system for international readers.

1.3.1 The language situation in Norway

Norway has a complex language situation. Norwegian and Sami are the official languages of
Norway. Although the total percentage of Sami speakers in Norway is unknown, it is estimated
to be between ten to twenty thousand out of a Norwegian population of five million people
(Kulbrandstad, 2003). Sami is mainly spoken in Northern Norway. Norwegian is the majority
language and has two writing systems: bokmal (lit. “Book language”) and nynorsk (lit. “New
Norwegian”). Bokmal is the preferred main written language, used by 85-90% of the population
(Vikgr, 2012), yet both writing systems are obligatory subjects in schools. English is taught from
1%t grade (ages 6-7), and a second foreign language is taught from 8 grade (ages 13-14). The
most common foreign languages chosen by secondary school students are Spanish (37% of
students), German (28%), and French (13%) (The Norwegian National Center for Foreign
Languages in Education, 2019, p. 2). Additionally, there are national minority languages (Kven
language, Finnish, Romani, and Yiddish), and other minority languages (e.g., Urdu, Arabic,
Swedish, Danish, and Vietnamese). Norway lacks a comprehensive statistical overview of
languages spoken, but approximately 18% of the Norwegian population consists of first- and
second-generation immigrants (Statistics Norway, 2019a). Over 50% of immigrants are
European (especially from the Nordic countries); 32% of immigrants are from Asia (including

refugees from Syria and Afghanistan), and 14% are from Africa (Sandnes, 2017, p. 18).

As can be seen from the above, Norway has a variety of languages to manage. Which language
should be prioritized in schools is a politically loaded question; the Language Council of Norway
has set forth numerous guidelines for how and when languages should be taught (e.g., The
Language Council of Norway, 2017b). How much English should be taught is a heated subject.
Some Norwegians fear that English may eventually replace Norwegian (The Storting, 2008, p.

15). Minority languages, particularly from non-Western countries, are generally not prioritized.
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The official policy of The Norwegian Ministry of Education and Research is only to give students
with an immigrant background mother tongue instruction until they have reached a sufficient

level of Norwegian (The Norwegian Directorate for Education and Training, 2016).

1.3.2 English in Norway

The status of English in Norway is another debate. A language that is not considered a native tongue
is normally labeled as either a second or foreign language, depending on its status in the host
country (Kachru, 1985). English as a Second Language (ESL) is a term used to describe English’s
status in countries where it is an official language, most likely the result of colonialism
(Seargeant & Swann, 2012, p. 28). English as a foreign language (EFL) is a term that refers to
contexts where English has no official status (Seargeant & Swann, 2012, p. 28). Countries where
English instruction is labeled as EFL are typically countries where students are mostly exposed
to English in the classroom. This sociolinguistic distinction is indispensable to this thesis since
CLIL involves students in both EFL and ESL contexts. The status of English in the country needs
to be taken into account when investigating L2 English proficiency, and the Nordic countries

are veering toward an ESL context (Sylvén, 2019a, p. 6).

The English language is at crossroads in Norway. Norway documents one of the highest
proficiency levels in the world compared to other countries where English is neither a first nor
official language (Education First, 2018). Moreover, the Norwegian Directorate for Education
and Training no longer classifies English as a foreign language. Norwegians use English daily in
their lives (Hellekjeer, 2007; Ibsen, 2002; The Language Council of Norway, 2017a), with some
preferring English over Norwegian (see Brevik & Hellekjaer, 2018). Despite this, English is not
an official language in Norway. Thus, expectations regarding English and its role in society are
unclear. Some researchers argue that labeling English a foreign language in Norway is a
misnomer as it no longer feels foreign (Brevik, 2015; Rindal, 2013). Other researchers
counterargue that since English holds no official status, it would be wrong to label it a second
language (Burner, 2016; Simensen, 2014). In line with the unclear role of English in Norway,

this thesis will consistently use the term L2 to refer to English speakers in Norway.
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1.3.3 The Norwegian school system

The Norwegian school system is divided into elementary school (Grades 1-7, ages 6—13), lower
secondary school (Grades 8-10, ages 14—16), and upper secondary school (Grades 11-13, ages
17-19). Grades 1 through 10 are compulsory, and 93% of students elect to attend upper
secondary school (Statistics Norway, 2019b). Which upper secondary school students enter is
often based on their final grades from 10™ grade. In upper secondary school, students can
choose between general study programs (that grant university admission) and vocational
programs (that prepare them for a vocation but not necessarily grant university admission). To
date, there are five main general studies programs and eight main vocational programs in

Norwegian upper secondary schools (Vilbli.no, 2019).

English has been taught as a compulsory subject in Norway since 1959 (Svenhard et al., 2007,
p. 139). Currently, it is compulsory in Grades 1-10 (The Norwegian Directorate for Education
and Training, 2013a). On average, students receive approximately 200 hours of English lessons
a year (The Norwegian Directorate for Education and Training, 2019b). If students elect to go
to upper secondary school, English is also compulsory in Grade 11 but may be an elective course
in Grades 12—13, depending on the study program. It is important to note that the national
curriculum emphasizes both content and language in the English language course of study.
Students must learn about history, literature, culture, and society in English-speaking countries
as well as learning English as a language (The Norwegian Directorate for Education and Training,
2006, 2013a). At the end of upper secondary school, all Norwegian students are expected to
be at least at level B2 or C1 of the Common European Framework of Reference; this is a
requirement for studying at university level in Norway (Norwegian Universities and Colleges

Admission Service, 2019).

1.3.4 English as the language of instruction and CLIL in Norway

Norwegian, and occasionally Sami in some schools, are the official languages of instruction in
Norwegian public schools. Schools must apply to the Norwegian Ministry of Education and
Research if they wish to use another language of instruction, and usually only private schools

do this. Schools that have English as the main language of instruction are typically private,
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international schools that follow their own curricula. Alternatively, some public schools offer
the International Baccalaureate (IB), which is a two-year program in upper secondary school
(Grades 11-13). CLIL is another option for students who wish to stay in the Norwegian public
school system but receive more English education than the average Norwegian. Unlike the
international schools or the IB, CLIL follows the Norwegian national curriculum, with Norwegian

teachers who may or may not have a relevant background in English language education.

The first CLIL initiative in Norway was sponsored by the Ministry of Education and Research in
1993 (Svenhard et al., 2007, p. 139). The classes taught were history, religion, tourism, and
restaurant and food processing, and the language of instruction was English (Svenhard et al.,
2007, p. 139). CLIL is largely a grassroots initiative in Norway, sparked by either individual
teachers, the school, or the county. Schools that provide CLIL often label themselves as
innovative upper secondary schools, and the majority of these programs are in English
(Svenhard et al., 2007; The Norwegian National Center for Foreign Languages in Education,
2011b). The reason that CLIL is of interest in Norway now is that it provides a viable (and free)
option for students who wish to learn content subjects through English, to prepare themselves
for university and study abroad. However, in 2017, a new governmental policy underlined that
only Norwegian and Sami should be the languages of instruction in Norwegian public schools
(The Norwegian Directorate for Education and Training, 2017). A few CLIL programs have been

restricted as a result of this, and its future in Norway is unclear.

CLIL in Norway comprises small groups of schools, programs, teachers, and students; therefore,
| choose not to focus on the generalizability of this thesis.® As with most qualitative research
that entails rich data on a small group of individuals (Bryman, 2012, p. 392), the current thesis
emphasizes contextual uniqueness and significance, in this case focusing on CLIL in three
secondary schools in Norway. By examining this phenomenon in depth, it is hoped that the
findings may assist policymakers in Norway to make more informed decisions regarding the

future of CLIL.

3 Although results in Norway may very well be transferable to similar Nordic countries, such as Sweden or Finland
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1.4 Overarching aims and research questions

As | will elaborate upon in the literature review, there is a need for more research on CLIL in
the Norwegian context (see Section 3 for a full overview). CLIL teachers face numerous
challenges teaching through the L2. There are questions revolving around the necessity of
CLIL’s existence in Nordic countries and what CLIL can contribute to societies where people are
already proficient in English. There is limited knowledge on how CLIL teachers teach in Norway,
and how students perceive the instruction (this thesis is the first to film Norwegian CLIL
classrooms). For all these reasons, the thesis begins with a rather broad research question to

capture the most salient aspects of CLIL teaching.
The main research question (RQ) guiding this thesis is as follows:
What characterizes CLIL teaching in three Norwegian secondary classrooms?

After a literature review (see Section 3), content, language, and scaffolding were identified as
areas of CLIL teaching that could be of interest for further investigation. The main RQ is

therefore divided into the following sub-research questions:
Sub-RQ1: What characterizes CLIL teaching in terms of content and language? (Article 1)
Sub-RQ2: What characterizes CLIL teaching in terms of scaffolding? (Article I1)

The student perspective was included as well to see how the students experienced CLIL

teaching. This led to the following sub-research question:
Sub-RQ3: How do CLIL students perceive their teaching? (Article I1l)

Combined, the three sub-research questions answer the main RQ. By drawing on both teaching
practices and student aspects of CLIL classrooms, the thesis seeks to gain a fuller understanding
of how CLIL is taught in a Norwegian educational context. To answer the RQs, a mixed methods
approach was used, employing both qualitative and quantitative data (Creswell, 2009). Three
CLIL programs were observed and the observations video recorded, and questionnaires were

handed out to the students. More information on the methods is presented in Section 4.
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1.5 Structure of the thesis

This thesis consists of two parts: an extended abstract (Part |) and three journal articles (Part
I1). The extended abstract comprises five chapters. Chapter 1 serves to frame the theme of the
research (CLIL teaching) and explain some of the educational background and context. Chapter
2 describes the theoretical lens, situating this thesis in sociocultural theory, and draws on SLA
and CLIL integration theories to shed light on language use and learning. Chapter 3 provides a
state-of-the-art literature review on CLIL classroom research. Chapter 4 outlines the research
design and methods used in this thesis. Chapter 5 provides a summary of each article,
synthesizes the findings, then discusses research contributions and, finally, possible

implications for CLIL in Norway.
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2 Theoretical underpinnings

In this thesis, a theory is understood in two ways: “an overall lens” that shapes the research
project (Creswell, 2009, p. 249) and an “explanatory system that discusses how a phenomenon
operates” (Johnson & Christensen, 2012, p. 596). This chapter provides an overview of the
theoretical understandings of learning and language that underpin the thesis and articles. My
theoretical lens is a combination of language use and language learning theories, as both are
necessary to understand CLIL (Coyle, 2011, p. 55). The epistemological view on learning
expressed in this thesis is sociocultural, which entails the belief that how CLIL students learn
languages can be explained by historical, cultural, and social contexts (Mercer, 2004, p. 139).
Firstly, | will clarify sociocultural theory, some of Vygotsky’s main concepts applied in the thesis,
and how Vygotskian thought has been interpreted in the dialogue of the CLIL classroom. Then,
| will explain some of the main concepts of Second Language Acquisition (SLA) that have been
considered in this thesis, namely, BICS/CALP, Form-Focused Instruction (FFl), and the
Input/Output Hypotheses. | will relate how these concepts have affected applied linguists’ ideas
of what constitutes effective language teaching. The last section will focus on theories related

to CLIL: in particular, integration theories and disciplinary literacy.
2.1 Sociocultural theory and Vygotsky

2.1.1 Anintroduction to sociocultural theory

The grand theory of this thesis is sociocultural theory. The research design and tools (PLATO,
TRIPOD and my own questionnaire) are influenced by Lev Vygotsky and his seminal work,
Thought and Language (1 use the translated version: Vygotsky, 2012). Thought and Language
introduced many of his groundbreaking ideas about learning and development that influence
the educational sciences today (e.g., Stray & Wittek, 2014). Broadly speaking, Vygotsky believed
that learning and development were mediated processes (Daniels, 2001, p. 1). While other
psychologists were preoccupied with the cognitive processes of the mind (e.g., Piaget, 1926),
Vygotsky emphasized development as a social as well as biological process (Alexander, 2014, p.

11). In Vygotsky’s view, the student is a part of “a history, of a culture, and of a society” (Swain,
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Kinnear, & Steinman, 2015, p. xi). Education is, in this sense, a dialogic process between
teachers and students within cultural institutions (Mercer & Littleton, 2007, p. 4). This has
inspired the “participation” metaphor: learning a subject does not mean simply acquiring
knowledge but becoming “a member of a certain community” (Sfard, 1998, p. 6). The classroom
must be contextualized to understand how students are socialized in the traditions of their
subjects. Since sociocultural theory understands learning as interaction between humans that
is situated, we need to investigate said interaction to understand how learning takes place. The
emphasis on socialization and the dialogic process between teacher and student are the
underpinnings of Sub-Research Question 3, which investigates student perspectives. In other
words, Vygotsky’s view on learning inspired this research design to include student
perspectives as well in order to deepen the understanding of the relationship between teaching

and learning in CLIL.

Sociocultural theory is useful for this thesis for a number of reasons. CLIL is considered a
communicative approach (Richards & Rodgers, 2014, p. 117). Researchers postulate that there
is a high amount of teacher-student interaction in CLIL (e.g., Nikula, 2010). Therefore, it seems
fruitful to use a theoretical framework that focuses on how language is used. In CLIL, language
is seen as a medium rather than an object of study (Coyle et al., 2010, p. 32) Sociocultural
theory is compatible with this view on the role of language, as they both view communication
as the key to learning. Furthermore, sociocultural theory is often used in CLIL research that
takes a process-oriented view on language learning, such as the present thesis (Nikula, Dalton-
Puffer, & Llinares, 2013, p. 75). In other words, a sociocultural approach can explain the success
or failure of CLIL in terms of its context rather than by the “capability of individual students or

the skill of their teachers” (Mercer, 2004, p. 139).

2.1.2 Vygotsky and language

Language occupies a special place in Vygotsky’s understanding of learning (Kozulin, 1986, p.
xlv). From an ontological viewpoint, Vygotsky believed that the relationship between thought
and speech is a continual back and forth movement. Speech is ultimately the transformation of

thought into words, and how we express ourselves is the very proof of our thought (Vygotsky,
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2012, p. 231). Consequently, the dialogue that arises between the teacher and students is a

reflection of their thoughts and acquired knowledge.

Early on, Vygotsky made a distinction between the type of language a child intuitively learns
and the language of adults. He differentiated between the two using the terms spontaneous
versus scientific concepts. Vygotsky argues that children develop functional equivalents of
scientific phenomena (e.g., the sun is going up) but learn more scientific and accurate ways of
expressing them as adults (e.g., sunrise) (Vygotsky, 2012, p. 109). This indicates that there is a
socialization process wherein children must learn the norms and accepted terms that adults

use.

2.1.3 Scientific concepts and the Zone of Proximal Development (ZPD)

According to Vygotsky, one of the objectives of development is for children to acquire the
elusive scientific concepts. Teaching is viewed as a “powerful force” to develop students’ use
and understanding of scientific concepts (Vygotsky, 2012, p. 167). The acquisition of scientific
concepts, according to Vygotsky, is carried out in the students’ Zone of Proximal Development
(ZPD): “a psychological ‘space’ where students’ experientially rich spontaneous concepts meet
the teacher’s systemically organized academic concepts” (Kozulin, 2012, p. xviii). The
discrepancy between the child’s mental age and level she reaches with assistance is the ZPD
(Vygotsky, 2012, p. 198). The ZPD has played a large role in the educational sciences in recent
decades (see Kinginger, 2002). Wood, Bruner, and Ross (1976) later researched how children
reached learning goals with and without adult assistance, resulting in the term scaffolding (this
will be elaborated on in Section 3.1.3). The ZPD is crucial to scaffolding theory because it is the
space where scaffolding takes place (Shepard, 2005, p. 66). Scaffolding theory informs Sub-
Research Question 2 and builds on Vygotsky’s ZPD.

2.1.4 Vygotskian thought in Discourse Analysis

Sociocultural thought is in no way unified. Vygotsky’s work is interpreted and applied in a range
of different fields in the educational sciences, leading many to argue for sociocultural theories

(Wittek, 2014, p. 134). Vygotskian thought has been applied to a variety of research in the CLIL
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classroom as “it does not make much sense to argue for [CLIL] without a greater understanding
of the ways in which languages are actually used in classroom interaction (Llinares, Morton, &
Whittaker, 2012, p. 8). Sub-Research Questions 1 and 2 focus on dialogue in the CLIL classroom.
To identify what characterizes effective dialogue, these studies are informed by some of the
theoretical assumptions in Discourse Analysis. Sociocultural researchers who work with
discourse analysis draw on the works of Vygotsky to understand the link between interaction
and learning (e.g., Alexander, 2014; Mercer & Littleton, 2007; Wells, 1999). From this
perspective, language is viewed as the teacher’s main pedagogic tool (Mercer & Littleton, 2007,
p. 2). Effective learning can be explained by interaction between teachers and students
(Mercer, 2004, p. 139). The quintessential question posed among Vygotskian discourse
researchers is what types of interaction can provide the best learning outcomes (Mercer, 2010,
p. 2). The present thesis assumes that certain types of interaction between teachers and

students will lead to more effective learning.*

Discourse analysts draw on a variety of conceptions about language use and learning that go
by the name dialogic teaching. This refers to the crucial role of discourse in the classroom
(Coyle, 2011, p. 52). One of the central concerns of dialogic teaching is the role of teachers.
Followers of dialogic teaching move away from transmissionary modes of teaching in which the
teacher simply “transfers” knowledge to the students (Wells & Arauz, 2006, p. 379). For
effective learning to take place, dialogic teaching posits that students must be actively involved
in learning, with the teacher taking on the role of facilitator instead (Ashwin & Boud, 2015, p.
225). This is highly compatible with CLIL and communicative language teaching (Richards &
Rodgers, 2014, p. 122). One teacher-student interaction pattern that is prominent in literature
about classroom discourse is the Initiation, Response, Feedback (IRF) pattern (Mercer, 2004,
p. 7). The IRF pattern is criticized in dialogic teaching as it stifles opportunities for students to
voice their own opinions (Wells & Arauz, 2006, p. 380). These criticisms are reflected in some

of the basic theoretical tenets of the present thesis and in the tools used (see Section 4.4 for

4 Discourse analysis is also a methodology, so | must underline that | use the Vygotskian theoretical rationale
behind this field, but not the methodology itself (which will be explicated in Chapter 4).
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more details). However, many researchers view this understanding of the role of dialogue in
the classroom as normative. Dialogue is a rich and varied phenomenon, and a number of
studies show there is no “blueprint” for what constitutes effective classroom dialogue (for a

full overview, see Howe & Abedin, 2013).

2.2 Second Language Acquisition (SLA) and CLIL

The previous section outlined some of the main tenets of language use that may lead to
effective learning. However, as Coyle (2011) underscores, we also need to understand how
students acquire language to understand CLIL (p. 55). For this, we turn to SLA, a field of research
that characterizes learners’ underlying knowledge of the L2 (R. Ellis, 2008, p. 6). SLA identifies
how students learn languages; with this knowledge, we can attempt to create optimal
conditions for teaching languages. SLA is a broad branch of research that was dominated by
cognitive theories for decades; however, in recent years, it has taken a turn toward social
theories to explain how learners acquire languages (Swain et al., 2015, p. xi). SLA has a large
influence on CLIL as most CLIL research and teaching relies, to some extent, on current
understandings of how learners acquire language (Coyle, 2007, p. 548). In the following, we will
unpack some of the most central concepts of SLA that are used within CLIL research. The
following concepts have motivated the focus of this study (e.g., BICS and CALP), explain why
some forms of teacher behavior are rewarded in the PLATO analyses (e.g., the Output
Hypothesis rewards when students are permitted to speak more), and clarify the CLIL teacher’s

role as a teacher of both a content and language.

2.2.1 BICS and CALP

A common theoretical distinction between types of language used in CLIL is Basic Interpersonal
Communication Skills (BICS) and Cognitive Academic Language Proficiency (CALP) (Angel Lin,
2016; Llinares et al., 2012). Cummins (1979) developed this framework to explain why some
aspects of language are more difficult to acquire for L2 speakers. BICS is considered everyday
fluency in the language, whereas CALP is defined as “the dimension of language proficiency

which is strongly related to overall cognitive and academic skills” (Cummins, 1979, p. 198).
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Cummins’ (1981) study of language proficiency indicated that CALP language takes at least five
years for L2 learners to acquire. CALP was later used as a concept in education for educators to

identify potential linguistic challenges for second language learners (Cummins, 2013).

One primary reason for the appeal of CLIL is that it provides exposure to CALP language, which
is not readily available to students outside of the classroom (Dalton-Puffer, 2007, p. 3). This is
because lexis is central to CLIL (Richards & Rodgers, 2014, p. 120). In Norway, CALP language is
of interest because it is the type of language that Norwegian students struggle with the most
(Hellekjaer, 2005). In the CLIL literature, there are various ways of interpreting CALP language.
Some researchers use the term academic language as a synonym for CALP (e.g., Nightingale &
Safont, 2019), whereas others reject the idea of a label for a generic type of language use. This
is especially apparent in integration theories (see Section 2.3.4), where the term subject-
specific terminology is used to describe the language of a specific discipline, e.g., the language
of math, science, and so forth (Berger, 2016; Lorenzo & Dalton-Puffer, 2016). Since this thesis
gravitates toward integration theories, the term subject-specific terminology is used to highlight
that language differs depending on the subject. Special emphasis is put on CALP language in

Articles | and Il when determining the type of language to which CLIL students are exposed.

2.2.2 Form-focused instruction (FFl): How much is enough?

One of the core questions in SLA asks if we learn languages implicitly or explicitly. Investigating
this question can enlighten us as to how we should teach language in the CLIL classroom. The
L1 is largely learned implicitly, but an extensive body of research suggests that this is not
sufficient for the L2 (N. Ellis, 2011, p. 45). The question that remains is which aspects of the L2
do CLIL teachers need to teach explicitly for effective L2 learning? The approach that deals with
this question is referred to as form-focused instruction® (henceforth FFI): when teachers specify
what the learners will learn and when they will learn it (R. Ellis, 2008, p. 837). Typically, FFl is
associated with explicit grammar teaching and correction, but this approach also includes the

identification of language learning goals. Conversely, indirect intervention aims to create

5 The term direct intervention is also used by some scholars (e.g., R. Ellis, 2008; R. Ellis et al., 2009).
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conditions for learners in which they can communicate in the L2, but the language is learned
implicitly (R. Ellis, 2008, p. 837). Schmidt (1994) points out that communicative language
teaching approaches, such as CLIL, tend to gravitate toward indirect intervention since
stakeholders assume that learners will acquire linguistic forms through situational meaning (p.
12). Although SLA researchers generally agree that much of the L2 can be learned through
indirect intervention (for instance, fluency), grammatical errors can be fossilized if students are
not corrected enough (R. Ellis, 2008, p. 846). For CLIL to be called “Content and Language
Integrated Learning’, there must be tangible language learning goals expressed in the
curriculum (e.g., Dalton-Puffer, 2007, p. 10). In other words, there is tension regarding the
degree to which CLIL teaching should be form-focused—or even if at all. This will be further
discussed in Section 2.3. The preoccupation with this question in the CLIL literature led me to
explore whether there exists any FFl in the CLIL classroom. This is reflected in Sub-Research
Question 1, which examines how CLIL teachers approach language (learning) in their respective

subjects.

2.2.3 Input and output for language learning

Two theories from SLA that have had a profound effect on how we understand language
learning are the Input Hypothesis (Krashen, 1985) and the Output Hypothesis (Swain & Lapkin,
1995). These theories are deeply ingrained in bilingual education as they deal with a number of

issues related to how CLIL should be implemented and practiced.

2.2.3.1 The Input Hypothesis

The Input Hypothesis was developed by Stephen Krashen (1985). According to Krashen,
language rules are acquired in a natural order. We acquire language through receiving
comprehensible input, moving from the elementary rules of a language to the more advanced
(i + 1) (Krashen, 1985). The Hypothesis has particularly influenced direct approaches to
language learning as it focuses on exposing students to the L1. The notion of comprehensible
input has been vital to bilingual education since much research has shown that if students are

taught in a language they do not understand, the bilingual program will inevitably fail (see
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Brock-Utne, 2007). In other words, input must be comprehensible for the students to benefit
from bilingual education. Cummins (1976) posits that to reap the benefits of bilingual
education, a student needs a “threshold level” of linguistic competence in the L2 (p. 3). As a
consequence, some bilingual programs require that students be at a certain proficiency level in
the L2 before they can enter the program (e.g., Lo, 2015). This is also true of CLIL programs in
Norway: three of the schools included in this study required high grades in English (see Section
4.2.1). Moreover, Lin (2016) suggests mapping out the linguistic requisites for each individual

CLIL subject to predict what input will be incomprehensible (pp. 77-78).

2.2.3.2 The Output Hypothesis

The Input Hypothesis is not without its critics (for a comprehensive overview, see R. Ellis, 2008,
p. 251). One of the most salient critiques is by Swain (1985), who researched French immersion
classrooms in Canada in the 1970s and 1980s. Analyzing large-scale data of the students’
linguistic outcomes, she remarked that students did not achieve native-like proficiency in
French because “the teacher talks and students listen” (Swain, 1985, p. 247). What was missing
was opportunities for students to use the language in meaningful contexts (Ortega, 2009, p.
62). This goes hand in hand with dialogic teaching and CLIL’s communicative approach.
Therefore, CLIL may be seen as different from the transmissionary teaching style of early French

immersion.

In later years, Swain and Lapkin (1995) formulated the Output Hypothesis: in producing the L2,
learners notice a linguistic problem, and this pushes them to modify their output (p. 372).
Noticing is a key term in the Output Hypothesis; by speaking, students become aware of their
own linguistic deficits. This is fundamental to SLA: not only does output give students
opportunities to practice the language; it also contributes to language acquisition itself. Ellis
(2014) argues that in later years, the Output Hypothesis propelled task-based instruction in the
language classroom (p. 39). The Output Hypothesis has affected an array of theoretical
frameworks and research articles in CLIL (see Section 3.1.2) but can be boiled down to this: the

more students talk, the more opportunities they have to improve their L2. This has affected my
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understanding of effective language teaching—teaching where students are encouraged to use

the language reflects the Output Hypothesis, which leads to “noticing.”

2.3 Content, language, and integration

In addition to drawing from SCT and SLA theories, CLIL has its own theoretical rationale,
springing from French immersion in the 1960s and onwards. The following section will describe
the historical and contextual development of the terms content, language, and integration as
well as frame integration theories and disciplinary literacy. Content, language, and integration
are central to understanding CLIL; nevertheless, their definitions are fuzzy and often used
implicitly in research contexts (Banegas, 2016; Davison, 2005; Llinares, 2015). Thus, how these

terms are used in the CLIL literature will be clarified.

2.3.1 Content in bilingual education

The terms content and language are separated in bilingual education to create a distinction
between the subject matter that is being taught and the target language (e.g., Brinton, Snow,
& Wesche, 1989; Mohan, 1986). Content is often embodied as whatever language is not, e.g.,
a “non-language” subject or “non-language” learning goals (e.g., Marsh, 2002, p. 65). The key
to defining content is defining it in its context as it can range from “the delivery of elements
taken directly from a statutory national curriculum to a project based on topical issues” (Coyle
et al.,, 2010, p. 28). | use the term content to refer to subjects and topics where language
(learning) is not the main priority. This is an important distinction for Sub-RQ1, which looks at

content and language teaching.

2.3.2 The role of language

As can be seen in the introductory quote by van Lier (2004), this thesis takes the stance that
language is a pervasive aspect of all education. This belief stems from the Bullock Report (1975),
which put forth the idea that language should be reflected across the British curriculum in
consideration of second language learners. Although language is not often defined in CLIL

literature, it would appear that it is understood as referring to both language use and language
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learning (Coyle et al., 2010, p. 32). One of the most critical issues in CLIL is agreeing on the role
language should play in non-language subjects (Banegas, 2016; Davison, 2005; Mohan, Leung,

& Slater, 2010).

To clarify the role of language in bilingual education, Met (1999) presents content and language

on a continuum.

Content-driven Language-driven
Content learning is the priority Language learning is the priority
Language learning is a by-product Content is used to learn L2
Content objectives in curriculum Language objectives in curriculum
Students evaluated on content mastery Students evaluated on language skills

Figure 1. A continuum of Content and Language Integration, adapted from Met (1999)

Language-driven bilingual programs tend to employ FFl since there are concrete language
objectives in the curriculum. Content-driven bilingual programs have a more indirect approach
in which language learning is a by-product. CLIL has been labeled content-driven since it is
situated in content subjects and rarely expresses language learning goals in the curriculum
(Banegas, 2016; Dalton-Puffer, 2011; Georgiou, 2012). The Norwegian school system does not
have a CLIL curriculum per se either, meaning that whichever language goals are included in

the CLIL program already exist in the content subject in which they are taught.

Since CLIL veers toward the content-end of the scale, the general stance is that CLIL classrooms
are “environments which provide opportunities for learning [language] through acquisition
rather than through explicit teaching” (Dalton-Puffer, 2007, p. 3). Although the idea of
approaching language learning in a naturalistic learning environment distinguishes CLIL from
traditional language teaching, Dalton-Puffer (2007) warns that such an attitude may produce
“a potentially rather passive notion of the language learning process” (p. 3). Researchers
operating within sociocultural theory have understood language to play a functional role as the

medium of instruction (Banegas, 2016; Coyle, 2008; Coyle et al., 2010; Creese, 2005; Mohan,
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1986), and this manifests itself in the form of classroom conversations. This indicates that there

is much focus on language use rather than on language learning.

2.3.3 The content/language dichotomy

A number of researchers have problematized the content/language dichotomy in bilingual
education. Three major issues arise here: content within language, content within language
subjects, and language within content. Adherents of Systemic Functional Linguistics (SFL) claim
that language consists of what we talk about (content) and how we talk about it (expression)
(Mohan, 1986, p. 1). In this understanding of language, content exists within language and
cannot be separated from it (see Mohan et al., 2010). Dividing content and language moreover
implies that the language subjects are somehow content-less. The language subject becomes
reduced to “skills in speaking, reading, and writing which are readily transferable to other areas
of the curriculum” (Davison, 2005, p. 221), ignoring the unique contributions the language
subjects make to our understanding of literature, history, and culture (e.g., The Norwegian
Directorate for Education and Training, 2013a). Conversely, all content subjects have implicit

” o

language learning goals, such as “formulate,” “explain,” and so forth (The Norwegian
Directorate for Education and Training, 2013b). Claiming that content and language are
separate gives rise to a tension in CLIL literature that “renders manifest an issue which is
actually fundamental to large sections of formal education” (Dalton-Puffer, 2007, p. 6).
Although the content/language divide is clearly problematic in some areas, | have still found it

a useful tool to distinguish between some aspects of teaching and learning in Sub-Research

Questions 1 and 2.

2.3.4 Integration and disciplinary literacy

Lastly is the term integration, which refers to the “fusion of language and content in learning,
teaching, and research” (De Graaff, 2016, p. xiii). Dalton-Puffer et al. (2014) argue that CLIL has
contributed substantially to theoretical work on integration (Dalton-Puffer et al., 2014, pp.
215-216). CLIL research postulates that integration is more than simply balancing content and

language; it entails recognizing and mapping “the inherent role of language in teaching and
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learning (De Graaff, 2016, p. xv). Integration is more than the sum of its parts (Garcia, 2009, p.
8), requiring educators to rethink how to handle content and language in the classroom
(Wiesemes, 2009, p. 48). This process has prompted integration theories: theories that attempt
to map integration for effective teaching practices. Although there are a range of approaches
to integration (see Nikula, Dafouz, Moore, & Smit, 2016), | have chosen to narrow my focus

toward one integration theory, namely disciplinary literacy.®

Disciplinary literacy refers to an emphasis on “the knowledge and abilities possessed by those
who create, communicate, and use knowledge within the disciplines” (Shanahan & Shanahan,
2012, p. 8). It rejects language skills as interchangeable and explains how students can read,
write, think, and reason in various disciplines (Rainey & Moje, 2012, p. 73). Integration posits
that school subjects are the “result of historical processes” and that language is historically,
culturally, and socially shaped in the classroom (Nikula, Dalton-Puffer, Llinares, & Lorenzo,
2016, p. 7). Therefore, through disciplinary literacy, teachers must help students to read and
write within the framework of a subject (see Shanahan & Shanahan, 2012). This includes
knowing key vocabulary items, the etymologies of words, genres, and strategic ways of reading

and writing in a subject.

Disciplinary literacy was applied to the thesis after the results of Article 1 came forth. The
subjects of science, math, and English scored differently (e.g., science had more visuals). To
explain these differences, literature reviews were conducted in different content subjects the
need for a deeper understanding of the nature of individual subjects became clear (see Articles
| and II). Disciplinary literacy could explain why some of these differences arose. Disciplinary
literacy is a lens that nuances and explains some of the findings of this thesis. It is a way of
understanding the interplay between content and language in specific contexts, in line with

Vygotsky.

6 A similar CLIL theory is “pluriliteracies” (e.g., Meyer & Coyle, 2017; Meyer, Coyle, Halbach, Schuck, & Ting,
2015). | chose disciplinary literacy because | find it more clearly conceptualized for individual subjects.
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2.4 Brief summary

This section summarizes the main theoretical underpinnings of this thesis. | employ a number
of language use and learning theories to explain how teachers and students can interact to
create an effective space for learning. In turn, these theoretical prerequisites are used in the
data analyses (Section 4.3) to determine if CLIL teaching is effective. The sociocultural view
employed in this thesis calls for research that is deeply entrenched in contextual details of CLIL
teaching and learning. Teaching is considered effective when the teacher creates space for
students to express themselves. Content language and integration in CLIL have been
conceptualized. Disciplinary literacy has been expressed as a useful tool to explain empirical

differences between teaching practices in content subjects.
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3 Literature review of empirical research

In this chapter, | situate the thesis in a CLIL teaching context, summarizing research on current
understandings of the CLIL classroom. This review supplements and expands on the reviews of
the individual articles. It is delimited to research on primary and secondary school, reflecting
that there is a difference in practices in tertiary education (Dearden, 2015). The review is also
delimited to research on CLIL as it is the most relevant bilingual context for the thesis. Since
this is a thematic review (focusing on themes that are relevant to my research), | will be very
brief regarding how the review was conducted. | searched in the databases ERIC, Google
Scholar, Bibsys (the Norwegian national database), Taylor and Francis, and other major journal
databases. Keywords such as CLIL teaching, CLIL pedagogy, CLIL teacher, and so forth were
used, as well as keywords related to the respective themes of the literature review (e.g., CLIL
discourse, CLIL EFL, CLIL L1, CLIL questions, CLIL scaffolding, and CLIL student perspectives). In
addition to searching databases, | also used the “footnote chasing” method of finding articles
and books through relevant literature lists (Flamez, Lenz, Balkin, & Smith, 2017, p. 100). Only
research conducted in English or Norwegian was selected. The thesis recognizes that CLIL
research is a multilingual endeavor, and there is a bulk of research, particularly in German,
which could not be addressed. The literature review section is divided into international and
national research contexts to reflect that national contexts can differ greatly (e.g., Sylvén,

2013).
3.1 International research on CLIL

3.1.1 Abrief overview

CLIL research is a large and active field that is constantly growing (Nikula et al., 2013, p. 72).
Research began in Europe in the late 90s and has expanded to Latin America, Oceania, and Asia
in recent times (e.g., Turner, 2013). Spain has particularly invested in CLIL policy, research, and
practices due to its many bilingual regions and growing need for English language proficiency
(Lasagabaster & Ruiz de Zarobe, 2010; Sylvén, 2013). The Netherlands, Finland, and Germany

have also built extensive CLIL research environments. This chapter addresses two types of CLIL
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research: product-oriented research (research that focuses on learning outcomes) and process-
oriented research (research that focuses on interaction and context in the classroom). First, the
literature review will address product-oriented research, which is the largest and most
comprehensive type of CLIL research. Then it will zoom in on process-oriented research, which

is the field of research that this thesis positions itself in.

3.1.1.1 Product-oriented research and language learning outcomes

Research on CLIL is relatively new within bilingual education. Research on bilingual programs in
North America has been conducted for approximately 60 years (Cummins, 1998; Nikula &
Mard-Miettinen, 2014); this research has identified what currently characterizes successful
bilingual programs. CLIL, however, is still struggling to justify itself as a legitimate teaching
methodology in Europe (Navés, 2009, p. 36). To this end, CLIL research has, until recently,
focused on (language) learning outcomes, or more specifically, how well proficient CLIL
students perform in the L2 compared to non-CLIL students (Dalton-Puffer, 2011; Pérez-Cafiado,
2012). This type of research has been labeled product-oriented since it focuses on the L2
learning outcomes students have achieved through CLIL (Nikula et al., 2013, p. 72). The main
language gains observed in CLIL are in reading, listening, receptive vocabulary, speaking,
writing, morphological phenomena, and emotive/affective outcomes (Ruiz de Zarobe, 2015, p.
56). The results remain inconclusive in areas including syntax, productive vocabulary, informal
language, writing accuracy, pronunciation, and pragmatics (Ruiz de Zarobe, 2015, pp. 56-57).
However, since CLIL students often take language courses in parallel with CLIL teaching, if they
score higher in L2 proficiency, the results may not be due to the CLIL methodology itself but

the fact that they have more opportunities to use the L2 (Dalton-Puffer, 2011, p. 186).

3.1.1.2 Research on content outcomes in CLIL

A handful of studies have also focused on content outcomes, i.e., how much CLIL students know
about their content subject. The results are conflicting: some report that CLIL students score
equally well in knowledge of the content subject as do non-CLIL students (e.g., Ruiz de Zarobe,
2015), whereas others report that CLIL students score lower (Fernandez-Sanjurjo, Fernandez-

Costales, & Blanco, 2017; Jappinen, 2005). Research on testing the content knowledge of CLIL
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versus non-CLIL students is also problematic. Students who typically choose CLIL are often from
higher socioeconomic backgrounds and academically strong (Bruton, 2011, 2013). This has led
to skepticism concerning quantitative methods and the practice of measuring CLIL versus non-
CLIL scores (Pérez-Cafiado, 2012, p. 331). In order to fully understand the benefits and
shortcomings of CLIL, there is a need for more qualitative and mixed methods approaches
(Nikula et al., 2013, p. 73). Testing can tell us how much CLIL students have learned (to some

extent) but not why CLIL students score at the levels they do.

3.1.1.3 CLIL research is context-dependent

Research on CLIL is complex for many reasons. Due to its interdisciplinary nature, researchers
are needed from different fields to examine the many aspects of CLIL. CLIL has generally
attracted applied linguists; however, the content side of CLIL has remained neglected (Nikula
et al, 2013, p. 86). The overt focus on the language learning aspect of CLIL has created tensions
between content and language. CLIL teachers are usually content teachers and given little
information on how CLIL “works” in their subject. (Dalton-Puffer, 2007, p. 5). This has resulted
in calls for more research by content specialists, with a focal point on teaching/learning the
content subject (Georgiou, 2012; Pérez-Cafiado, 2012). Results vary greatly, leading to some
countries reporting much more success in their CLIL programs than others (Coyle, 2008;
Georgiou, 2012). Sylvén (2013) postulates that since CLIL programs vary from country to
country, the success of implementation will depend on national characteristics (p. 301). Spain
has reported positive results for L2 acquisition (see Lasagabaster & Ruiz de Zarobe, 2010; Ruiz
de Zarobe, 2015; Ruiz de Zarobe & Jiménez Catalan, 2009). However, in Sweden, results differ;
Swedish CLIL students perform better than non-CLIL students in English L2 at the outset but do
not progress more than non-CLIL students (cf. Olsson, 2016; Olsson & Sylvén, 2015, 2019). This
underscores a major point of this thesis: context is key. This is compatible with the sociocultural
positioning of this thesis (Vygotsky, 2012), which takes into account historical, cultural, and
social aspects of teaching and learning. Although research may be conducted on CLIL teaching

in other countries, “socio-cultural contexts and forms of implementation often differ” (Nikula,
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2005, p. 28). Despite the research on CLIL in other countries, we scarcely know how CLIL is

taught in Norway.

This concludes this brief overview of international CLIL research. This section has introduced
the main body of research, which is product-oriented research. The next section will zoom in

on process-oriented research, which is relevant for this thesis.

3.1.2 CLIL classroom discourse

The studies in the present section tie in with sociocultural theory as they investigate how CLIL
teachers and students communicate in the classroom. This is labeled process-oriented
research. An important movement within CLIL is the shift from product to process-oriented
research, with an emphasis on how context can explain the learning process (Nikula et al., 2013,
p. 73). CLIL classroom discourse researchers use naturalistic observation across countries,
educational levels, subjects, and programs. The following studies show that data from the
observation of classroom discourse is “crucial not only to understanding language and
curriculum content learning, but to informing wider discussions on pedagogies and policies”
(Coyle, 2007, p. 548). The majority of the studies presented reflect tenets of dialogic teaching,
such as creating space for the learner (e.g., Nikula, 2007). Sub-Research Questions 1 (regarding
teaching practices in content and language) and 2 (regarding scaffolding) adhere to CLIL
classroom discourse. The theme “CLIL classroom discourse” was chosen in the extended
abstract because Articles | and Il did not have sufficient space for an overview of studies used
with similar methods. The following review on classroom discourse will touch upon three major
themes related to Articles | and II: differences between CLIL and EFL classroom discourse, types

of questions, and the use of L1.

3.1.2.1 Differences between CLIL and EFL classroom discourse

One of the main arguments for CLIL is that CLIL teaching gives students the opportunity to use
the L2 in different ways than in the traditional EFL classroom (Coyle et al., 2010, p. 10). A
common pursuit in CLIL research is to compare discourse in CLIL and EFL classes to see if there

are significant differences in how the teachers and students communicate (see Nikula et al.,
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2013 for a comprehensive overview). This includes whole-classroom interaction, teacher-
student interaction (e.g., desk talk), and, occasionally, student-student interaction. Results
from studies indicate that discourse in CLIL classrooms is relatively more dialogic (see Dalton-
Puffer, Nikula, & Smit, 2010; Nikula, 2005, 2010; Nikula et al., 2013). CLIL students use more
varied pragmatic functions, use the language more personally, and employ more negotiation
strategies when they speak English L2 than students in traditional EFL classes (Garcia Mayo &
Lazaro Ibarrola, 2015; Nikula, 2005, 2007). The discourse between CLIL students is relatively
more collaborative with less turn-taking and more contributions to other speakers’ turns
(Moore, 2009). In terms of EFL teaching, researchers have found the lessons to be more
teacher-led and to contain less scaffolding of the L1 to help students understand academic
terminology (Nightingale & Safont, 2019). English is more institutionalized in EFL classrooms,

centering around material and exhibiting more IRF patterns (Nikula, 2007).

Although the research explicated above has indicated that CLIL classroom discourse is more
conducive to language learning than EFL classroom discourse, there is no clear consensus when
taking into account various learning contexts. In Hong Kong, CLIL classrooms can be teacher-
dominated; teachers talk up to 96% of the time during the lessons (Lo, 2015). Students have
difficulties speaking English, and turn-taking is relatively short (Lo & Macaro, 2015). In other
words, there is a range of challenges for implementing CLIL in countries where English
proficiency may not be high enough or in educational contexts that are teacher-centered.
Another challenge that few researchers have tackled is comparing discourse between content
subjects (e.g., Nikula, 2010). From a disciplinary literacy perspective, the way we communicate
depends on the subject. The question is, therefore, not if we communicate differently in
content lessons versus in English lessons but whether there is a notable difference between
the communication that takes place, for instance, in CLIL science and CLIL math classes or
between CLIL and non-CLIL subjects. This is a highly under-researched area in CLIL classroom

discourse.

To summarize, there are subtle yet noticeable differences in discourse between CLIL

classrooms and EFL classrooms. The opportunities to use English L2 are different, particularly
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due to the nature of the content subject. This goes hand in hand with disciplinary literacy (see
Section 2.3.4). However, more research must be conducted on the content subjects themselves
to explain how and why these differences emerge. This was addressed in Articles | and I, in

which | compared the discourse of various CLIL subjects.

3.1.2.2 Types of questions in CLIL classroom discourse

Asking questions is a tool that teachers use to elicit information, thoughts, experiences, and
opinions from students (McNeil, 2011, p. 396). Following a Conversation Analysis (CA)
approach, a number of researchers have created typologies of questions posed in CLIL
classrooms (e.g., Dalton-Puffer, 2007; Dalton-Puffer et al., 2010). The majority of these studies
follow the output hypothesis (Swain & Lapkin, 1995), believing that if a question elicits longer
and more syntactically complex student responses, it is more conducive to language learning

(Banse, Palacios, Merritt, & Rimm-Kaufman, 2017; McNeil, 2011).

There are a number of typologies that researchers use to categorize questions. One typology is
the distinction between display questions (questions to which the answer is known to the
teacher) and referential questions (questions to which the teacher does not know the answers)
(Long & Sato, 1983, p. 268). Studies on CLIL classrooms reveal a slight overweighting of
referential questions (Dalton-Puffer, 2007; Nightingale & Safont, 2019). Another typology is
open and closed questions (Barnes, 1969). Closed questions typically elicit yes/no or one-word
answers, and open questions do not have a set answer, allowing the speaker to adjust the
length of their answer. This typology has led to divergent findings in CLIL; Dalton-Puffer (2007)
finds a majority of open questions in secondary schools in Austria, whereas Schuitemaker-King
(2012) finds a majority of closed questions in primary schools in the Netherlands. Both studies
conclude that CLIL classrooms have relatively few IRF sequences and that the use of open
and/or referential questions did not necessarily lead to longer student answers. Circling back
to the output hypothesis, it would appear that existing question typologies cannot predict the

length and quality of student answers.
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Regardless of the typology, the function of most questions posed by the teacher is related to
checking comprehension of facts (Dalton-Puffer, 2007; Llinares & Pascual Pefia, 2015;
Schuitemaker-King, 2012). Llinares and Pascual Pefia (2015) document that questions that elicit
factual information comprise 65% of questions, whereas questions that demand students
justify their answers (11%) and opinions (14%) are much fewer in number. This poses a problem
as only the latter bolster argumentative and problem-solving skills. This is a crucial matter at a
time when critical skills are gaining more ground in the Norwegian national curriculum (The

Norwegian Directorate for Education and Training, 2019a).

Questions are a complex tool to study, and more information is needed to fully understand how
teachers can elicit student speech. Existing typologies cannot predict how students will
respond. CLIL teachers focus overtly on checking that their students understand material but
not on how students can apply the information in other contexts. Articles | and Il of this thesis
investigated teacher and student questions that encouraged critical thinking by asking for

clarification, elaboration, or evidence to see how often this occurred in the Norwegian context.

3.1.2.3 Useofll

CLIL distinguishes itself from other types of bilingual education by its more flexible and strategic
use of the L1 (Lin, 2015, p. 74). It is therefore relevant to note how much, how often, when,
and where the L1 is used in the CLIL classroom.” This relates to input and output as it reveals
how much students are exposed to the target language. CLIL involves mainstream students,
meaning that the L1 is most likely the majority language of the country and shared by students

and teachers alike (Lasagabaster & Sierra, 2009a, p. 372).

The dominance of monolingual teaching over the past century has branded the use of the L1 in
foreign language teaching controversial (Gierlinger, 2015). Too much of the L1 goes against the

principles of the input hypothesis (Krashen, 1985), as it means less exposure to the target

7 Research on use of L1 goes by many names, including “translanguaging,” (Nikula & Moore, 2019) “code-
switching,” (San Isidro & Lasagabaster, 2018) and “language alternation” (Kontio & Sylvén, 2015). This Ph.D. does
not adhere to a specific branch of multilingualism, so | chose to use the term “use of L1” to include research from
all branches.
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language. However, research is beginning to recognize the role that L1 plays in scaffolding
learning (cf. Gallagher & Colohan, 2014). The use of classroom discourse and observational
methods is relatively new to this field (Gierlinger, 2015; San Isidro & Lasagabaster, 2018), and
it has been a fairly under-researched area in CLIL (Pavdn Vazquez & Ramos Orddéfiez, 2019, p.

36). Therefore, it was of interest to research in Sub-RQs 1 and 2.

When it comes to the amount of the L1 spoken in the classroom, research results vary. The use
of the L1 largely depends on the CLIL program; programs can vary from under 50 to 100% use
of English L2 (Diaz Pérez et al., 2019). However, even if a CLIL program theoretically uses English
L2 100% of the time, in practice, teachers still may speak in the L2 as little as 4% of the time
(Lo, 2015, p. 276). In the Netherlands, Finland, and Austria, a large amount of L2 use has been
observed (80% and higher) (Dalton-Puffer et al., 2010; Nikula & Moore, 2019; Schuitemaker-
King, 2012). Generally, the amount of instruction in English L2 will depend on the teacher and
the level of students’ proficiency in the L2, but students tend to speak to each other in the L1
when working in groups or pairs (Gené Gil, Juan Garau, Salazar Noguera, Ministerio De Ciencia,
& Generalitat De, 2012; Kontio & Sylvén, 2015; Yoxsimer Paulsrud, 2014). Investigating CLIL
students longitudinally, San Isidro and Lasagabaster (2018) discovered that CLIL students do
not use the L1 less when their L2 proficiency improves. This underscores that using the L1 does
not necessarily correlate with lack of proficiency. There are other underlying factors that

motivate students to use the L1, such as affective factors.®

Studies that focus on the teacher typically group the teacher’s use of the L1 into three
categories: regulative (The L1 is used for classroom, task and behavior management),
instructive (scaffolded use of the L1 to help students understand content and language), and
affective (use of the L1 to build a rapport with students) (definitions taken from Gierlinger,
2015; Lo, 2015). Teachers mainly use the L1 to fulfill a pedagogical function (instructive), but
occasionally, they use the L1 to explain tasks to save time (regulative) (Lo, 2015). Gierlinger

(2015) found that teachers mainly focused on re-explaining content. Students will consequently

8 Factors that affect the learner’s emotional state or attitude (Richards & Rodgers, 2014, p. 266)
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get information explained in two different ways. This points to the potential of L1 for clarifying
content. Nikula (2015) and Schuitemaker-King (2012) also tied L1 use to clarifying material for
students or when teachers feared students did not understand. However, research calls for
more planned and strategic use of the L1 by the teacher and not solely spontaneous

translations or explanations (Lin, 2015).

The most under-researched topicin L1 use in CLIL is how the students use the L1 in an affective
function (Nikula & Moore, 2019, p. 241). Yoxsimer Paulsrud (2014) notes that Swedish students
consistently use English L2 for personal interaction, relationship-building, or identity formation
(p. 189). She claims that this makes CLIL research in other contexts inapplicable since it does
not “correspond to these students who have been exposed to and have learned English both
in and outside of the classroom from an early age” (Yoxsimer Paulsrud, 2014, p. 188). Since
Norway has a similar English context, it would be interesting to see how the L1 is used in the
classroom by both teachers and students. This is a hitherto unexamined aspect of CLIL in
Norway, and it is a topic in all three articles of this thesis. Regardless, as Pavon Vazquez and
Ramos Ordofiez (2019) put it: “There is a need to research the presence of the L1 in CLIL with

more students, with more teachers, in more contexts, and using more pedagogies” (p. 45).

This concludes the section dedicated to research on CLIL classroom discourse. There has been
some process-oriented research conducted on CLIL classroom discourse (e.g., Nikula et al.,
2013), but many questions remain in regard to how discourse transpires in the content
classroom—particularly in the Nordic countries. The research also lacks multimodal approaches
that include materials, images, computers, and so forth, since “participants rely on a range of
meaning-making resources beyond that of language” (Evnitskaya & Morton, 2011, p. 113). This
is why | chose to use a tool that included multimodal features: the Protocol for Language Arts
Observation (see Section 4.4.1 for more information). The studies referenced above are
grounded in CA and SLA theories, with less focus on the content subject and how discourse may
affect the learning process. These choices led to research questions that focused on content
(Sub-RQ1) and scaffolding (Sub-RQ2). This thesis examines, first and foremost, how CLIL

teachers teach, which will be treated in the next section.
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3.1.3 CLIL pedagogy

There is a clear overlap between this section and the previous since many classroom discourse
articles concentrate on the teacher. However, the main focus of this section is on CLIL
pedagogy, defined as “the instructional strategies CLIL teachers use to support students’
learning of both content and language in subject lessons taught through English L2” (Van
Kampen, Mearns, Meirink, Admiraal, & Berry, 2018, pp. 129-130). This type of research focuses
on what the teacher does. It is holistic because it employs a variety of methods (questionnaires,
interviews, observation protocols) to describe how teachers support the learning of content as
well as language. CLIL pedagogy is in line with CLIL’s interdisciplinary nature because it draws

on tools and theories from other fields, such as SLA.

There is a growing interest in CLIL pedagogy because it is leading CLIL research toward
pinpointing what type of CLIL teaching is most effective rather than more self-justifying rhetoric
of whether CLIL teaching is beneficial at all (Navés, 2009, p. 36). Researchers argue that we
have limited knowledge of the pedagogies employed by CLIL teachers, and it is a key area in
need of further investigation (Van Kampen et al., 2018, p. 129). This section will discuss two
sub-fields of CLIL pedagogy of direct interest to this thesis. The first is how CLIL teachers
integrate content and language (as reflected in Sub-RQ1). The second is how CLIL teachers

conduct scaffolding (reflected in Sub-RQ2).

3.1.3.1 Integrating content and language

A central issue in CLIL is the relationship between content and language and how teachers can
integrate language learning in a content subject (Nikula, Dalton-Puffer, et al., 2016, p. 4). Since
CLIL teachers are largely content teachers who opt to teach through an L2, researchers are
beginning to ask how they pay attention to “the inherent role of language in teaching and
learning” (De Graaff, 2016, p. xv ). This is important to CLIL because it reflects how and if CLIL
teachers manage to teach through the L2 and whether this affects learning of the content

subject itself.
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Van Kampen, Admiraal, and Berry (2016) found that teachers in the Netherlands report a higher
focus on language, scaffolding, and input in their CLIL classes than in their non-CLIL classes.
Their findings showed that students had a harder time following lectures in English, so the
traditional lecture format had to be replaced by more student-centered activities. This
corroborates the findings from CLIL classroom discourse (Nightingale & Safont, 2019; Nikula,
2007). Evnitskaya and Morton (2011) argue to the contrary, asserting that “CLIL classrooms are
just like classrooms in which subjects are taught in the L1” (p. 124), indicating that outwardly,

the differences between CLIL and non-CLIL may be quite subtle.

CLIL teachers use a range of strategies to support language learning, such as visual aids,
authentic materials, vocabulary-building strategies, think-pair-share, and so forth (De Graaff,
Koopman, Anikina, & Westhoff, 2007; Tavares, 2015). Although CLIL is supposedly
characterized by having explicit language learning goals, few researchers have found evidence
of FFI, e.g., teachers who explicitly focus on form or clearly communicate language learning
goals (Dalton-Puffer, 2007; Grandinetti, Langellotti, & Ting, 2013; Schuitemaker-King, 2012;
Van Kampen et al.,, 2016; Van Kampen et al., 2018).

CLIL literature is also shifting more toward integration theories, such as disciplinary literacy (see
Section 2.3.4). A comprehensive literature review by Van Kampen et al. (2018) suggests that
science is the subject that is most researched and evolved in this area, possibly due to the long
tradition of scientific literacy. However, a questionnaire conducted by Van Kampen et al. (2016)
found that disciplinary literacy was one of the aspects least focused on by the teachers. In other
words, there is a knowledge gap for how language is shaped in the individual subjects and how
teachers can create competent speakers of science, mathematics, social science, and so on.
Summarizing the state of integration of content and language, the role of language still remains
unclear in CLIL. Much more work is needed to discuss how CLIL teachers can tailor language
needs for the individual subject and how to shape curriculum planning for language learning
goals. Further empirical research should also focus more on differences rooted in the nature of

the content subjects themselves, which is the focal point of Sub-RQs 1 and 2.
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3.1.3.2 Scaffolding learning

There is a general consensus that students in second language learning contexts need extra
support in the classroom as they have larger language deficits in the medium of instruction
(Cummins & Early, 2015). In this thesis, the support that teachers provide to help students in
their learning process is referred to as scaffolding—“a type of teacher assistance that helps
students learn new skills, concepts, or levels of understanding that leads to the student
successfully completing a task” (Maybin, Mercer, & Stierer, 1992, p. 188). Scaffolding takes
place in the students’ ZPD (Section 2.1.3). It is crucial in second language learning contexts as
the success of a bilingual program can hinge on the teacher’s ability to scaffold learning for

second language learners (Navés, 2009, pp. 32—-34).

Scaffolding is a central concept in bilingual education in North America (cf. Gibbons, 2015;
Walqui, 2006). However, CLIL has only just started developing an interest in this field (see Ruiz
de Zarobe & Zenotz, 2017). A number of CLIL articles and books have loosely used the term
scaffolding without defining it (cf. Llinares et al., 2012; Nikula, Dafouz, et al., 2016). Other
articles address aspects of scaffolding without referring to it as such (Dalton-Puffer, 2007; De
Graaff et al., 2007; Schuitemaker-King, 2012). A space for research scaffolding needs to be
carved out in CLIL literature, with an overt focus on how teachers can support learning through
strategies that are directly related to content and language learning. The first step is reaching
a consensus on which strategies can support learning in CLIL and how such learning can be
empirically measured. This has perhaps been one of the largest contributions of this thesis: the
synthesis of the second language learning research on scaffolding to explain how teachers can
accommodate learning for second language learners, discussion of how to study it empirically,

and its application to a CLIL context.

This concludes the section on CLIL pedagogy. It is @ much smaller field of research than CLIL
classroom discourse, with distinct gaps that indicate room for more research. The tools for
investigating CLIL pedagogy have hailed from SLA (e.g., the observation protocols, “The

Sheltered Instruction Observation Protocol”) (Echevarria, Vogt, & Short, 2017) and the “penta
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pie” (De Graaff et al., 2007). More research should therefore be done that includes tools that

focus on aspects of content teaching (e.g., PLATO).

3.1.4 Student perspectives

The last sub-research question (3) addresses student perspectives, which represent another
small branch of CLIL research. Most studies on student perspectives are cross-sectional
questionnaires (e.g., Dalton-Puffer, Hittner, Schindelegger, & Smit, 2009; Otwinowska & Forys,
2017), leaving researchers desiring more qualitative and longitudinal approaches (Lasagabaster
& Sierra, 2009b; Roiha, 2019; Roiha & Sommier, 2018). The main areas of interest are general
motivation (Arribas, 2015; Seikkula-Leino, 2007; Somers & Llinares, 2018) and beliefs/attitudes
toward learning the L2 (De Smet, Mettewie, Galand, Hiligsmann, & Van Mensel, 2018; Sylvén,
2015). Criticizing the one-sided focus on language, Somers and Llinares (2018) assert that there
is a growing need for research on student perspectives on the teaching itself (p. 13). This thesis
has directed attention to this area by investigating how students perceive their CLIL science

teaching, using qualitative as well as quantitative methods (Sub-RQ3).

Despite the modest amount of research into CLIL student perspectives, some conclusions can
be drawn. A large percentage of students are satisfied with CLIL teaching (Pladevall-Ballester,
2013; Somers & Llinares, 2018; Yoxsimer Paulsrud, 2014). CLIL students also show more
positive attitudes toward English than non-CLIL students (Lasagabaster & Sierra, 2009b),
although this is likely because CLIL students are more motivated to learn English from the
outset (Mearns, De Graaff, & Coyle, 2017). However, a small group of students persistently do
not show high motivation in CLIL classes (e.g., Coyle, 2013). Twenty percent of students in CLIL
classes in Poland reported high cognitive overload, with a direct link between achievement
factors and level of cognitive struggle (Otwinowska & Forys, 2017, p. 473). Similarly, in a Finnish
primary school, students had more difficulty acquiring theoretical content knowledge, showing
that cognitive overload can hinder both motivation and learning of content knowledge
(Jappinen, 2005). To avoid cognitive overload, a more viable option for less proficient students
might be CLIL teaching in vocational subjects that are grounded in more practical uses (e.g.,

Kontio & Sylvén, 2015).
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A prevailing theme in research into student perspectives is why students choose CLIL programs
(e.g., Mearns et al., 2017). Paulsrud (2019a) investigated this question in an upper secondary
Swedish school through semi-structured interviews. The Swedish students were more attracted
to the CLIL program due to its reputation rather than the fact that it was in English (Paulsrud,
20193, p. 286). Learning through English was considered a “bonus,” but students expressed the
opinion that CLIL was a chance to improve their English in the course of their studies rather
than focus on learning it per se. This highlights that Swedish students already view themselves
as competent speakers of English and functionally bilingual (Paulsrud, 2019a, p. 293). However,
after attending the course, many Swedish students found it to be more difficult than they

initially thought and were unsure of how much English they were supposed to speak.

There is a call for more qualitative approaches that give students a voice and more research
that focuses on student attitudes toward CLIL in retrospect (Roiha, 2019; Somers & Llinares,
2018). CLIL students have rarely been asked to evaluate their teaching as a whole; there is more
stress on attitudes toward language learning. The way CLIL is taught in traditional content
subjects is effective and enjoyable for some students, but not all. A question that CLIL research
could further pursue is how to reach the students who feel there is a cognitive overload when

learning difficult content matter through a second/foreign language.

3.2 Norwegian research on CLIL

The widespread nature of CLIL inhibits our ability to compile a substantial, cohesive body of
research (Georgiou, 2012, p. 498). Factors that limit the application of CLIL research in other
contexts include organizational and affective factors (Turner, 2013, p. 395), policy frameworks,
teacher education, age of implementation, and exposure to the L2 outside of the classroom
(Sylvén, 2013, p. 301). Sylvén (2013) found that CLIL factors vary widely between countries,
advising the utmost caution when comparing cross-country results (p. 316). To this end, the
present thesis stresses the importance of context; accordingly, we will now circumscribe this

research within the Norwegian context.
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Currently, CLIL is a small area of research in Norway. Glenn Ole Hellekjaer is often thought of as
the “father” of CLIL in Norway. He was the first to teach and research CLIL in the Norwegian
context, starting in 1993 (Hellekjzer, 1996; Svenhard et al., 2007). His doctoral thesis compared
upper secondary CLIL and non-CLIL students, concluding that the CLIL students attained higher
reading proficiency (Hellekjaer, 2005). Interest in CLIL grew after this; the Norwegian National
Center for Foreign Languages in Education later conducted a CLIL project in upper secondary
schools (from 2009-2011), producing reports with experiences from the teachers and school
leaders (Fokus pa sprak, 2010, 2012; Paulsen, 2010a, 2010b). A small number of articles were
written in and as a result of the reports, focusing on the students’ language outcomes. The
studies concluded that Norwegian CLIL students of English score higher in reading proficiency
(Brevik & Moe, 2012; Drew, 2013; Hellekjeer & Hopfenbeck, 2012) and listening proficiency
(Brevik & Moe, 2012; Moe, 2010) than non-CLIL students.

One Norwegian Ph.D. thesis has been entirely dedicated to CLIL students. Lialikhova (2019)
investigated the oral competence of lower secondary history students involved in a six-week
CLIL project. The students who were already highly proficient in English developed a higher
competence in oral English, whereas the less proficient students did not develop significantly
(Lialikhova, 2018a). A more qualitative study of the same group revealed that there was a
reluctance among students to speak in English, and this was one of the main challenges for the
teacher (Lialikhova, 2018b). Students spoke in English in low-risk situations (e.g., in small
discussion groups or when they were not graded), but low-achieving students showed less of a

willingness to speak.

There is only a handful of studies on CLIL in Norway, as opposed to our Nordic neighbors,
Sweden and Finland (Sylvén, 2013, 2019b). Norwegian research has mainly been product-
oriented, concluding that Norwegians CLIL students are more proficient than non-CLIL
students. Yet, as Olsson and Sylvén (2015) underscore, these results can be explained by CLIL
students’ extra willingness and interest in English or their socioeconomic background. As it
would seem natural to me that more hours in English should lead to higher English proficiency,

more potent questions to pose would be what happens in these classrooms, if CLIL students
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are more competent in the language and genres of the specific subject, and if they feel more
equipped to use English L2 in work-related situations at a later stage in life. There is much
potential for research on CLIL in Norway, and this thesis hopes to contribute to understanding

the process of CLIL teaching in Norway.

3.3 Brief summary

As elaborated above, CLIL classroom research ranges from larger to smaller subfields. There
are different practices and contexts. Some subfields (e.g., CLIL student perspectives) have
produced more consensus in their findings, and others less (e.g., the use of L1). A variety of
methods have been used to research CLIL, both qualitatively and quantitatively. From a
methodological point of view, there is a call for more mixed methods (Nikula et al., 2013, p. 73)
and the use of validated instruments (Mearns et al., 2017, p. 11) to enrich CLIL research. The
literature review shows a clear gap in interdisciplinary research among researchers from the
respective content subject fields and in the use of tools, theories, and approaches from fields
of research other than SLA. Integration and scaffolding research shows that there is a need to
map more theoretical understandings of these terms to ensure that researchers are
investigating the same phenomena. Research shows how important context is as it provides a
solid foundation for a sociocultural perspective. Due to the lack of research on CLIL in Norway,

it will be of interest to see how CLIL is practiced in the Norwegian context.
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4 Methods and Research Design

This chapter describes my research methods and design. The primary data consist of 24 hours
of video data and two questionnaires. The investigation encompassed three CLIL classrooms
and seven teachers. In this chapter, | explain the choice of methods, sample, data collection
process, and instruments that led to the three articles of my thesis. This chapter is meant to
provide a holistic view of this Ph.D. project, justify the relationship between the three articles,
and illustrate how they build on and complement one another. Lastly, | discuss issues of validity,

reliability, ethics, and the limitations of the project.

4.1 Mixed methods research approach

CLIL is a complex and contextually situated phenomenon. For this reason, | found it necessary
to use more than one method and data source to answer the research questions. My Ph.D.
project uses a mixed methods research (henceforth MMR) approach. MMR is a type of research
that employs both qualitative and quantitative data (Creswell, 2009, 2016) or draws from a
plurality of approaches/concepts that are traditionally qualitative or quantitative (Johnson &
Christensen, 2012, p. 50). The fundamental principle of MMR is that collecting, integrating, and
analyzing several types of data in more than one way will provide a broader picture of a
phenomenon and minimize the weaknesses of any individual approach (Creswell, 2009;
Johnson & Christensen, 2012). The need for mixed methods research in CLIL has also been an
important factor in the choice of method as CLIL research is typically either quantitative or
qualitative (Nikula et al., 2013, p. 73). The sociocultural lens led my research design to be more
qualitative, including spending longer periods at CLIL schools, interviewing school leaders and
teachers, and collaborating with researchers of different subjects (e.g., science and

mathematics) to understand the context of teaching and learning in various CLIL subjects.

True to the MMR approach, | have not only employed qualitative and quantitative approaches
in the research design and data collection; | have also integrated quantitative (student surveys)
and qualitative (video data, student surveys) data. The integration of these data takes place in

three data analyses: (1) quantifying the video data through the PLATO manual, (2) juxtaposing
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the student survey data (qualitative and quantitative) with the video data (qualitative and
quantitative), and (3) examining the CLIL classrooms within and across the three separate

phases. The integration across the phases is illustrated throughout the extended abstract.

4.1.1 The multiphase mixed methods design

The research approach of this Ph.D. project falls under the category of multiphase mixed
methods, which is a research design that combines quantitative and qualitative data in several
phases with a common objective (Creswell, 2009, pp. 16, 221). There are three phases that
each represent one major theme of my project. The combination of the three phases answers
my main RQ. As Brevik (2015) points out, the time frame allows for influence between the
phases (p. 34). Since the data were collected sequentially, data from one phase were used to
improve the research design in the next phase(s). This design approach is emergent (Creswell,
2009, p. 186), allowing the context and needs of the phenomenon to steer the project’s focus.
In the following, | will explain each phase, why the phase was chosen, what it consisted of, and

how it led to the next.

Figure 2 is a visualization of the Ph.D. project divided by its phases, themes, and the data.

Lower Video data
secondary
Spring 2016 (QUAL + QUAN)
Upper Video data
secondary
Fall 2016 (QUAL + QUAN)
Upper Student survey
secondary data
Fall 2016 (QUAL + QUAN)

Figure 2. Multiphase mixed methods design
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4.1.1.1 Phase | (Article |)

This Ph.D. project was designed to investigate how CLIL teachers in Norway teach their subject
through English L2 in secondary schools. Classroom observation is a useful tool in educational
research as it gleans empirical evidence of teaching practices. When | decided to investigate
CLIL, | saw it as vital to be in the classrooms and observe what happened as part of a bottom-
up approach (Creswell, 2009; Johnson & Christensen, 2012), which could help in describing the
social context of learning as well (Mercer, 2004, p. 137). Classroom observation could determine
the extent to which certain behaviors, attitudes, and teaching methods were present,
generating higher reliability than teachers self-reporting their teaching practices (Ary, Walker, &
Jacobs, 2014; Gall, Gall, & Borg, 2007). Video technology is becoming increasingly popular in
classroom observation because the technology provides a powerful way of collecting, studying,
and presenting detailed cases of practice to support teaching and learning (Derry et al., 2010,

p. 4). Therefore, | used video data as my primary data source.

In the first phase, | collaborated with the LISE (Linking Instruction and Student Experiences)
project at the University of Oslo since my advisor was the coordinator of the team. The LISE
team contacted a CLIL program at a lower secondary school and asked if they could film CLIL
teaching. This phase comprised two parts: a) filming four hours of teaching in the school
subjects of English, science, and math (video data) and b) coding the video data. The data
collected during Phase | were the primary data for Article 1, which were used to address Sub-

RQ1 (Mahan et al., 2018).

One emerging theme in CLIL is integration and how language can be mapped and taught in
different subjects (Sections 2.3.4 and 3.1.3). Phase | accordingly addressed this issue. The article
was co-written with a professor of science education (Marianne @degaard) to gain more insight
into how the science subject was taught and to reflect the interdisciplinary nature of CLIL. Phase
| functioned as a pilot that was further developed in Phases Il and Ill. Observing the teaching
methods in the CLIL classes led to my interest in scaffolding as | observed variations in how the
CLIL teachers scaffolded learning at the lower secondary school (leading to Phase Il). The

observations also emphasized for me the importance of student input since students were
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active in the class. This led to my interest in how students perceive CLIL teaching (Phase Ill). The

first phase resulted in Article | (Mahan et al., 2018).

4.1.1.2 Phase Il (Article Il)

Building on the findings from Article 1, | sought to understand not only how teachers supported
language learning but also how teachers supported learning in general in the content subject.
To answer this question, | turned to scaffolding (3.1.3). Since the lower secondary school in
Phase | was the only lower secondary school to offer CLIL programs in Norway, | decided to
collect data at the upper secondary level. CLIL schools in Norway are mostly in the upper
secondary level (The Norwegian National Center for Foreign Languages in Education, 2011b),
and collecting at different schools would add to the robustness of data. It would additionally be
interesting to compare the teaching practices of the lower and upper secondary schools. In this
phase, | used video equipment from the Teaching Learning Video Lab (TLVlab) at the University
of Oslo to collect my own video data. | filmed three upper secondary CLIL schools for a total of
24 lessons. Using the coding manual PLATO, | analyzed the scaffolding strategies used by three
CLIL teachers to support learning in their subjects. This phase resulted in Article Il (Mahan,

2020).

4.1.1.3 Phase lll (Article 11l)

Since the two previous phases emphasized teaching, | wished to include the student
perspective. CLIL programs in Norway are largely voluntary; therefore, they must be considered
useful by students to exist and prosper. Student perspectives have been used as a tool to
improve teaching as they have been recognized as reliable and predictive of learning (Wallace,
Kelcey, & Ruzek, 2016, p. 1836). To link Phase Ill to the previous phases, | chose to elicit
information from the students regarding their perspectives on content, language, and
scaffolding (Tripod Education Partners, 2015). Therefore, Phase Ill tested some of the
observations from Phases | and Il to see if student perceptions equated with the observations
(e.g, instructional explanations). Additionally, some open-ended questions were added to

Questionnaire | to see if there were any aspects of teaching that the video observation did not
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capture (e.g, why students chose CLIL programs). The inclusion of the student perspective
coincides with the sociocultural viewpoint of this thesis, as it includes more emphasis on the

socialization process.

Questionnaires were the chosen method as they can be used to obtain “thoughts, feelings,
attitudes, beliefs, values, perceptions . . . of research participants” (Johnson & Christensen,
2012, pp. 162-163). Additionally, there were a large number of CLIL students, so a
guestionnaire was a practical way of gathering data from a large set of participants. | distributed
two questionnaires to the CLIL students. The first questionnaire | compiled myself. It elicited
several answers about the students’ background and opinions of CLIL (see Section 4.4.2). The
second questionnaire was a translated version of the Tripod questionnaire and elicited
responses about CLIL science teaching (Klette, Blikstad-Balas, & Roe, 2017). The final phase

resulted in Article lll (Mahan & Norheim, under review).

Table 1 provides an overview of the studies related to research questions, data, and articles.
The next sections will describe Table 1 in detail, explaining the participants, data, analyses, and

research credibility.
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Table 1. Research questions, data, data analysis, and articles across the study

111

Content & Language Scaffolding Student perceptions
Characterizing CLIL The Comprehending Something New and
Teaching: New Insights = Teacher: Scaffolding in Different: Student
Title of Article from a Lower Content and Language Perceptions of Content
Secondary Classroom Integrated Learning and Language Integrated
(CLIL) Learning (CLIL)
Methods Mixed Mixed Mixed
RQ1: What RQ2: Which RQ3°: Why do students
characterizes CLIL scaffolding strategies choose CLIL programs?
teaching in science and | do three CLIL teachers
mathematics in terms use to help their L2 RQ4: What pros and cons
of content and English students do students experience in
language when taught =~ comprehend material CLIL teaching?
Research in English as asecond ~ and complete tasks?
question(s) language? RQ5: How do students
assess CLIL science
teaching?
To determine the To investigate the To determine how
characteristics of CLIL different scaffolding students perceive their
Goal of phase teaching in terms of strategies CLIL CLIL teaching
content and language teachers use to help
their students in the
learning process
Video data: Video data: Student survey data:
4 consecutive lessons 4 consecutive lessons = Qualitative questionnaire
filmed in science, filmed in science, (N=43)
Data mathematics, and geography, and social
English class (N=12) science Quantitative
(N=12) guestionnaire (Tripod)
(N=42)

9 Summarized as “How do CLIL students perceive their teaching” in the thesis, but three RQs in Article Il
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Video data:
Used the PLATO

. manual to code the
Data analysis

video data.

Reliability:
Research Two researchers
credibility double-coded 25% of

data (inter-rater
reliability)

Video data:
Used the PLATO
manual to code the
video data.

Reliability:

Two researchers
double-coded 25% of
data (inter-rater
reliability)

Student survey data:
Questionnaire 1: Content
analysis

Questionnaire 2: Used
SPSS to analyze data.

Reliability:
Independent sample t-

tests were conducted for
statistical significance

4.2 Sites and participants

This section will describe the different sites and participants of the Ph.D. project, relating them
to the three articles. Since CLIL is contextually contingent (cf. Sylvén, 2013), | found it necessary
to look for a range of participants. | chose a multilevel sample of both teachers and students to
obtain multiple perspectives (Johnson & Christensen, 2012, p. 238). In line with the qualitative
aspect of the research design (Creswell, 2009, p. 185), | also found it important to highlight the

sites where the data collection took place to contextualize the various CLIL programs.

4.2.1 Sites

Three schools in three different counties in Norway participated in the Ph.D. project.’® The
primary sampling strategy was convenience sampling, in which “people who are available or
volunteer or can be easily recruited and are willing to participate in the research study”
(Johnson & Christensen, 2012, p. 230). The reason for this was the small number of CLIL
programs in Norway (Svenhard et al., 2007). The most important aspect was, therefore, finding

enough CLIL schools to recruit. Regarding the choice of the type of school, | chose guota

10 A fourth school (upper secondary, vocational) also participated in the Ph.D. project but was ultimately not
included due to an overload of data for the researcher and because the Protocol for Language Arts Teaching
Observation (PLATO) instrument was not considered appropriate for project-based teaching (see Section 4.4.1).
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sampling, recruiting different types of schools. Quota sampling involves identifying the major
groups of interest (Johnson & Christensen, 2012, pp. 230-231). By choosing lower and upper
secondary schools, as well as different types of immersion (single subjects, partial immersion,
project-based), different subjects (natural and social sciences), and programs (general studies
and lower secondary), the thesis represents some of the major groups of interest in CLIL
programs in Norway. The participants comprised the teacher and students recruited for the
Ph.D. project. Each school had one CLIL program that was recruited. Each class had a different
teacher for each subject. Many students from all the CLIL classes had international
backgrounds; either they had studied abroad or were first-generation immigrants. A range of
languages were therefore represented: Chinese, Russian, Arabic, and so forth. All of the
teachers were Norwegian except the science teacher in School 1 (Article 1). Table 2 provides an

overview of the schools and participants that were recruited for the Ph.D. project.

Table 2. Overview of schools and participants

Nelalelol ke 1 2 3
County A B C
Type of school Lower secondary Upper secondary Upper secondary
Grade 9th 11th 11th
Program N/A General studies program General studies program
Partial immersion Partial immersion Single subject
Type of CLIL i , i ,
(international class) (international class) (Pre-I1B)
Science, mathematics, Science, geography, social Science
CLIL subjects ) , . :
social science, religion science
Sz Reading proficiency test Oral and written grade in Oral and written grade in
process and interview English English
Teachers Science, mathematics, Science, geography, social Science
recruited English science, English

11 The schools and counties are anonymized so the participants will not be identifiable. Schools are represented
by numbers and counties by letters to avoid confusion
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Students 26 25 25
recruited (No.)

School 1 is a lower secondary school in county A. This CLIL class has been operating since 2009.
The students are accepted into the CLIL program starting in 8" grade and continue until they
graduate the 10 grade. It is labeled as an international program and has a competitive and
comprehensive selection process; students must first take a reading proficiency test and then
an interview with a teacher to prove their oral skills in English. This program is perhaps the
closest one can come to full immersion CLIL in Norway. All subjects besides Norwegian, foreign
languages, and subjects with other classes (P.E., music, swimming, and so forth) are taught in
English. This site was chosen because CLIL is rarely practiced in lower secondary schools in
Norway (The Norwegian National Center for Foreign Languages in Education, 2011a). Therefore,
this school was of particular interest to investigate whether CLIL is suitable for students as young
as 14 years old. The participants of this program (teachers and students) were recruited by the
LISE project. All the teachers (science, mathematics, and English) and students (26 students)

expressed willingness to participate. These participants were the basis for Article I.

School 2 is an upper secondary school in County B that has offered CLIL programs since 2014.
Its structure and motivation are similar to School 2; the CLIL program is marketed as an
international program that draws on the intercultural and international aspects of CLIL
discussed in much of the CLIL literature (e.g., Coyle et al., 2010). This school was chosen because
it offers many subjects in English (partial immersion) and has CLIL programs from Grades 11 to
13 (all of upper secondary). Additionally, studying upper secondary would allow for comparison
between the teaching practices in lower and upper secondary schools. All teachers (science,
geography, social science, and English) and students (N=25) expressed willingness to

participate. The participants of this class were the basis for Articles Il and Ill.

School 3 is an upper secondary school in County C. This school has offered one CLIL program
from the early 1990s. The school was chosen because it offered a standard Norwegian CLIL

program—an 11%" grade, single-subject CLIL class in a general studies program. Most CLIL
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programs in Norway are single-subject programs in Grade 11 that are tied to a school that offers
the International Baccalaureate (IB). The CLIL program lasts for a year, labeled as “Pre-IB,” and
is meant to prepare students for the IB program in Grades 12—13. At School 3, the selection
process is based on the students’ grades in English from lower secondary school (10™ grade),
and students from international backgrounds are prioritized. The CLIL science teacher and 25
of 28 students expressed willingness to participate in the study. The participants of this class

were the basis for Article Il

4.3 Data collection, instruments, and analysis

Multiple data sources are used in this Ph.D. project. They are qualitative and quantitative and
integrated within and across phases, schools, and classrooms. This section will explain the data

collection procedure, the data, and how they relate to the three phases of the research design.

4.3.1 Data collection

4.3.1.1 Recruitment

Three schools were recruited for my Ph.D. project in the spring and fall of 2016. All the schools
their willingness and ability to host the project. The first school was recruited by the LISE project.
The University of Oslo contacted the leadership and asked for permission to film on the school
grounds. After this, various teachers in the CLIL program agreed to participate in the project.
The students were informed orally and in writing of the project and given a consent form. Since
the students were under 15, a guardian had to sign the consent form as well, following the
national research ethics guidelines (from NESH, 2006). A similar procedure was conducted for

Schools 2 and 3, which | recruited in collaboration with an advisor.
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4.3.1.2 Filming (Phases | and Il)

After the schools were contacted, | agreed with the teachers on when and how to collect data
from their classrooms. The first phase was filming, which was conducted from May 2016—
November 2016, approximately two weeks at each school. | filmed four consecutive hours in
each subject, abiding by the LISA research design (Klette et al., 2017). Two small, discreet
cameras were placed on either side of the room: one facing the teacher and the other facing
the students. The teacher wore a microphone, and a microphone was placed in the middle of
the classroom to capture student interactions. This design was teacher-centered, as it mostly
captured what the teacher said. As a researcher, | was a participant-as-observer (Gold, 1958,
pp. 220-221). The teacher and students were aware that they were part of a research project,
but | had minimal contact with them in the classroom, sitting in the back, silently taking notes
and observing. This was to counteract the observer effect—how the class may act differently
due to a researcher’s presence (Ary et al.,, 2014, p. 219). | wished to observe naturalistic
teaching: i.e., how a CLIL classroom would normally take place. This approach allowed me to
maintain objectivity and neutrality, but it was also more difficult to put myself in the classroom
situation, considering that | was not highly involved with the teachers and students (Johnson &

Christensen, 2012, p. 209).

In addition to filming, | collected handout sheets, PowerPoint presentations, and took pictures
of the blackboard. This was to understand better the context surrounding what the students
were doing (see Evnitskaya & Morton, 2011). Students who did not wish to be part of the project
were strategically placed in the cameras’ blind spots and their utterances not transcribed. |
conducted informal interviews with each teacher to understand the context of their teaching.
During these interviews, they provided information about their background and understanding
of CLIL, their teaching style, and their view of language learning. These interviews were

background information that supplemented the data in Articles | and Il.
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4.3.1.3 Distributing questionnaires (Phase lll)

During the filming period, | also distributed two questionnaires to the students (see Section
4.4.2). The first questionnaire related to the students’ linguistic background and included open-
ended questions in response to which they could write their opinions on their CLIL program. |
constructed the questionnaire myself, and it was available online. All of the students had school
laptops and were instructed to access a link to complete the questionnaire online. The second
guestionnaire was a version of the Tripod questionnaire translated into Norwegian by the LISA
team at the University of Oslo (Klette et al., 2017). It was designed to gather information on
science teaching and was distributed to the students around their last filmed lesson. The Tripod
questionnaire was on paper, and the students filled in their responses on a scale from 1-5 (for

more information on the questionnaires, see Section 4.4.2).
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4.3.2 Data

My three primary sources of data were the video data and the two questionnaires. The
following table provides an overview of the amount of data and how the data relate to the

articles.

Table 3. Overview of data

Video data Questionnaire 1 Questionnaire 2 Use in articles

(Mine) (Tripod)
School 12 12 lessons (science, Not distributed English (N= 25) Video data used in
mathematics, Article 1
) Science (N=26)
English)
School 2 | 16 lessons (science, N=18 Science (N=20) Video data used in
geography, social Article 2 (excluding
. . English (N=19) ]
science, English) English lessons);
Questionnaire data
used in Article 3
(excluding English)
School 3 4 lessons (science) N=25 Science (N=22) Questionnaire data
used in Article 3

12 All data from School 1 belong to the LISE project and may be used in other research projects.
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4.4 Instruments and data analysis

This section will provide information on the three main instruments used in this study. | will
present background information about each instrument, how it relates to the project, its
theoretical tenets, data analysis procedures, and discuss its strengths and weaknesses. Two of
the instruments (PLATO and Tripod) follow the LISA design (cf. Klette et al., 2017), and the third
was a questionnaire | devised myself. More information about the data analysis processes can

be found in the individual articles.

4.4.1 Protocol for Language Arts Teaching Observation (PLATO) (Phases I-lIl)

The main instrument was the coding manual, PLATO. It was used as the primary instrument of
analysis in Articles | and Il. PLATO is a coding manual that assesses 12 dimensions (also called
codes) of teaching in English Language Arts classrooms: Purpose, Intellectual Challenge,
Representation of Content, Classroom Discourse, Text-Based Instruction, Feedback, Strategy
Use and Instruction, Modeling and Use of Models, Connections to Prior Academic Knowledge,
Accommodations for Language Learning, Behavior Management, and Time Management.3
Raters score these dimensions of teaching on a score from 1-4, from no evidence (a score of 1)
to strong and consistent evidence (a score of 4) (Grossman, 2015). PLATO was developed by
Pamela Grossman and her team at Stanford University, building on research on effective
teaching practices in secondary school in the United States of America (Grossman, Loeb, Cohen,
& Wyckoff, 2013). PLATO was originally used in the Measures of Effective Teaching (MET) project
to link teaching practices to student achievement (Grossman, Cohen, & Brown, 2014, p. 305).
The LISA and LISE teams at the University of Oslo piloted PLATO in the Norwegian context and
applied it to a variety of subjects (Klette et al., 2017). Although PLATO claims to adhere to “best

measure” practices and not any specific theories (see Grossman, 2015), there is still a clear link

13 More information on the dimensions is available in Articles | and Il. The LISA project has expressed a preference
that researchers not share anything directly from the PLATO manual or Norwegian version of the Tripod
guestionnaire, so they are not included in the thesis or appendices.
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between PLATO and tenets of dialogic teaching (e.g., Alexander, 2014). Teachers who ask
guestions that are open and allow for longer student responses are rewarded with higher
scores. Similarly, when students are given more opportunities to discuss, it also provides higher
scores for teaching. In other words, according to PLATO, teaching is perceived as effective when
it is more dialogic and the students are included (Grossman, 2015; Grossman et al., 2014). There
is also a preference for explicit teaching (e.g., Purpose, Strategy Use and Instruction), as the
teacher will score higher for teaching that explains what an activity is and why and how it will
be done. This can be linked to tenets of SLA and FFI, which treat language learning more

explicitly.

PLATO was chosen for several reasons. Firstly, it is a validated and standardized observation
manual that is based on previous research (Grossman, 2015, p. 2). This could heighten the
validity and reliability of my findings. Secondly, PLATO gave my research a clear focus, with
results that can be comparable to other studies that use the same tool. This can create a
common language for educational researchers as much observational research is qualitative
and disparate (Klette & Blikstad-Balas, 2018, p. 132). The CLIL literature calls for more research
on content; PLATO investigates features of content teaching, such as types of tasks, how the
teacher explains content, and so forth. This could enable more interdisciplinary research with
involvement from content researchers (see Article I). There were also practical reasons for using
the tool: the University of Oslo had several PLATO researchers who could double-code my data,
heightening the reliability of the results. Lastly, several of the dimensions in the manual (e.g.,
Classroom Discourse, Accommodations for Language Learners, and Intellectual Challenge) were
highly relevant for CLIL teaching and could be connected to previous CLIL research, such as
classroom discourse, use of the L1, CLIL pedagogy, and so forth. Using a tool that primarily
analyzes dialogue (PLATO), | not only investigate what is said; the dialogue becomes a

manifestation of what has been thought and understood in the CLIL classroom.

Researchers who use PLATO must be certified by Stanford University. In 2016, | received
certification. PLATO researchers operate with 15-minute segments. We watch 15 minutes of

teaching and assign a score from 1—-4 based on PLATO criteria. Scores of 1 or 2 are considered
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low-end, scores of 3 or 4 are high-end.* | began by transcribing all utterances by teachers and
students and then coded the video data. For Article I, | worked with certified PLATO researchers
in science and mathematics. We discussed how to interpret the various dimensions of teaching
in different subjects, e.g., what constitutes high-quality reading and writing in mathematics. We
coded one hour of video data from Article | together, discussing each score to heighten the
inter-rater agreement level (Heyman, Lorber, Eddy, & West, 2014). We then coded separately; |
coded all of the data, and another researcher coded 25% of the same video data. Then, we went
through each code to see how often we agreed. This is double-coding, which was conducted to
check the inter-rater agreement level. We discussed each instance in which we disagreed about
a code and changed the score if we both agreed to do so. For Article Il, one other PLATO
researcher double-coded 25% of the data, but we did not code video data together. In general,
there was a high level of inter-rater agreement for both articles (we agreed between 80 and
90% of the time). However, some of PLATO’s wording is ambiguous and can be open to
interpretation. For example, one of the “supportive materials” for the dimension
“Accommodations for Language Learning” concerned “visual displays” (Grossman, 2015). In
Article Il, the rater and | could not agree on whether YouTube videos that showed illustrations

of the phenomenon the students were learning constituted a visual display.

As useful as the PLATO manual may be, there are drawbacks to standardized coding manuals.
One of the challenges of working with PLATO in the case of my video data was that PLATO is
teacher-centered. In other words, if the teacher is not at the center of teaching (such as in
project-based teaching), the teacher will score low even if the students are active and learning.
This is because PLATO rates how well a teacher does or says something but focuses little on
what the students are doing. PLATO is, therefore, only appropriate for specific teaching formats,
such as whole-classroom teaching. For this reason, | chose not to include the video data for
Schools 3 and 4. These schools were filmed during projects, so the teacher would have been
scored unjustly lower. The numbers might have misrepresented the teaching. Klette and

Blikstad-Balas (2018) explain that coding manuals are reductionist (they only locate pre-defined,

1 For more details on the data analysis, see the methods sections in Articles | and II.
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decontextualized aspects of teaching). Relying on pre-defined codes may lead to magnification
(if a teacher scores low on a code, this does not explain why and may provide misleading results)
(pp. 132, 134). Furthermore, the PLATO manual was created specifically for English language
teaching in the United States. Nor could | alter the tool to fit my data because it was not deemed
desirable by the LISA team. Due to these factors, PLATO may not fully capture the practices of
bilingual teaching or the Norwegian educational context. For these reasons, | found it important
to turn to the student perceptions of CLIL teaching to supplement my findings from Articles |
and Il. Due to the reductionist nature of coding manuals, another tool with a more open

structure might capture aspects of teaching that were not captured by the PLATO analyses.

4.4.2 Questionnaires | and Il (Phase Ill)

To investigate the student perspective (Article Ill), two questionnaires were chosen; a mixed and
a quantitative questionnaire. A questionnaire is a practical and quick way to gather information
about a topic that is easy to distribute at the end of a lesson (Gall et al., 2007). In the following,

| will describe the two questionnaires used.
4.4.2.1 Questionnaire |

The first questionnaire was an online questionnaire in Norwegian that | developed to gain more
insight into the students’ backgrounds, attitudes, and beliefs concerning CLIL. | compiled the
questionnaire myself but based it loosely on the questionnaire compiled by Hellekjser (2005) to
elicit information on how Norwegian students experience reading course material in English
(pp. 263-284). The questionnaire was first piloted to a non-CLIL class in the same grade (11t
grade). The questions themselves were not altered from pilot to final product, but the
procedure was changed after the pilot group (e.g., due to when and where it was distributed).
One example was that | needed to distribute it myself; if the teacher distributed it, the students
perceived the task as being an obligatory part of the lesson, and this created problems consent-

wise.
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Questionnaire | consisted of 18 questions related to the student’s linguistic background, their
English habits (e.g., how much English they read after school and what types of texts they read),
their attitudes toward English, their own assessment of English proficiency, what motivated
them to apply for a CLIL class, and the pros and cons of attending a CLIL class.* The questions
were both closed (answers on a scale or checked in a box) and open-ended (students answered
however they wished) (Johnson & Christensen, 2012, p. 169). Originally, | intended to
characterize CLIL students based on their language habits but decided instead to delimit the
research focus to their perceptions of teaching. To analyze the data, | used content analysis:
qualitative research that identifies patterns, themes, and meaning in a body of research (Berg,
2009, p. 338). | derived codes from the data inductively to formulate theories about how

students perceived CLIL.1®

The drawback of using a questionnaire to elicit opinions rather than an interview is that you
cannot probe the students further (Frankfort-Nachmias & Nachmias, 1992). There is no way of
asking students to elaborate or clarify an answer, which may have led to more robust data. The
data from Questionnaire | were used in Article Ill to answer the question of how students

perceived their CLIL program (RQs 3 and 4 in Table 1).
4.4.2.2 Questionnaire Il

The second questionnaire was a written version of the Tripod questionnaire. The Tripod
questionnaire elicits answers about how students perceive their teaching (Tripod Education
Partners, 2015). It was developed, piloted, and validated at Harvard University and is one of the
most widely used student questionnaires in the United States of America (Tripod Education
Partners, 2015). It was translated into Norwegian and piloted in Norwegian secondary schools
by the LISA research team, and it has been distributed to over 1,000 Norwegian students (Klette

et al., 2017). The questionnaire uses a 5-point Likert scale with the five options never, rarely,

15 See Appendix 2

16 For additional detail, see the methods section of Article Ill.
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sometimes, often, and always. Tripod covers seven dimensions of teaching: how the students
report on how well teachers care, confer, captivate, clarify and consolidate material, challenge
them as well as on their classroom management abilities. Each of the 43 questions belongs to
one of these domains (Tripod Education Partners, 2015). For Article Ill, my co-author (Helga
Norheim) and | analyzed the data quantitatively. We used SPSS 25 to calculate the mean and
standard deviation and conduct independent t-tests to see if there were significant differences

between the two CLIL schools.

| chose the Tripod questionnaire because it provided insights into specific aspects of teaching
that could be comparable with the PLATO manual, e.g., the Tripod dimension “clarify” could be
compared to the dimension “instructional explanations” in PLATO as they both investigate how
the teacher explains material (Klette et al., 2017). Both tools were used in the Measures of
Effective Teaching (MET) project and the LISA/LISE projects at the University of Oslo, illustrating
the compatibility of the tools. Since Tripod has been piloted and validated in the Norwegian
context, the questions were confirmed to be relevant and appropriate in the Norwegian

educational context (Klette et al., 2017).

Tripod was considered relevant for characterizing CLIL teaching because student perspectives
can be used as a tool to assess teaching (Wallace et al., 2016, p. 1836). Standardizing student
answers allowed CLIL classes to be compared with one other to see if students experienced the
teaching differently depending on the teacher. The questionnaire contained questions related
to the content teaching itself (e.g., whether students understood teacher explanations), which
has been sought after in CLIL student perspectives (Somers & Llinares, 2018, p. 13). The Tripod
questionnaire is quick to complete (the students fill it out during the last 10 minutes of the last
recorded lesson) and easy to code. However, the questionnaire consisted of closed questions.
Although this is useful for quantitative information-gathering, participants are forced to answer
guestions they may not find to be the most relevant to the topic and to choose from a limited
number of answers (Johnson & Christensen, 2012). Furthermore, Wallace et al. (2016)
problematize the dimensions of teaching in the Tripod; they point out that while a student may

give high scores to items for “clarify,” the questions may not fully cover the construct and may,
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therefore, not actually determine how well the student perceives how well the teacher clarifies
material (p. 1859). Student interviews may have been more in line with a sociocultural approach

since this method would provide more contextual information about the students.

The data from Questionnaire Il were used in Article Il to compare science teaching in two CLIL
programs (RQ5 in Table 1). This addressed how students experience their content teaching,

which is greatly sought after in the CLIL literature (Somers & Llinares, 2018, p. 13).

4.5 Research credibility

Research credibility refers to how trustworthy, objective, and authentic research is (Creswell,
2009; Perakyla, 2011). Researchers commonly divide credibility between two aspects: validity
(if the methods, tools, and theory measure the construct the researcher is investigating) and
reliability (how consistent the results are) (Johnson & Christensen, 2012, pp. 593, 597). In a
complex project with several data sources and methods, it is important to discuss the strengths
and weaknesses of the design. | have taken several precautions to strengthen the credibility of
my research. The next section discusses the validity, reliability, and ethical concerns of my Ph.D.

project and how they have been treated to strengthen the research credibility.

4.5.1 Reliability

In quantitative research, reliability refers to “the consistency or stability of a set of test scores”
(Johnson & Christensen, 2012, p. 138). In qualitative and mixed research, this definition is
broadened to express other types of replicability—for instance, whether the research process
is consistent and stable over time (Miles, Huberman, & Saldafia, 2014). First, | piloted the
project by visiting schools and interviewing and observing different classrooms. This led to

refining the tools used in the project (Miles et al., 2014).

Reliability was important for PLATO because the scores needed to be stable; i.e., the findings
cannot be dependent on who is coding, when the coding takes place, and so forth. Two aspects

of reliability were important: inter- and intra-rater reliability (Johnson & Christensen, 2012, p.
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524). Inter-rater reliability refers to the degree of agreement among raters. To ensure this, |
discussed codes with three other raters, who were experts in the subjects | was coding (e.g.,
science and mathematics), in addition to my co-authors, for Article I. | coded the first lesson of
Article | with my co-authors to calibrate our coding. Then, an external rater double-coded 25%
of the video data for Articles | and Il. The inter-rater reliability for PLATO was high (80% for
Article I, 90% for Article 1), meaning that, generally, raters agreed on the same scores 80 to 90%
of the time. Intra-rater reliability refers to whether the raters consistently score items the same
way. Becoming a certified PLATO researcher raised my intra-rater reliability as | was trained to

rate consistently.

4.5.2 Validity

Validity normally refers to the extent to which an instrument measures its construct (Ary et al.,
2014, p. 224). For the quantitative data and analyses, validity issues could, for instance, be of
concern if the PLATO codes measure scaffolding or if important variables that might have
represented scaffolding more accurately are missing. Qualitative validity relies on the accuracy
of procedures (Gibbs, 2003). Qualitative researchers concern themselves with whether they
have an authentic portrait of the phenomenon they are researching (Miles et al., 2014, p. 313).
This is particularly important when representing people. Qualitative questions of validity for my
Ph.D. project might include whether the CLIL teaching is accurately portrayed. Johnson and
Christensen (2012) suggest that in mixed research, it is important to address validity on both
sides (pp. 275-276). They refer to this as multiple validities—“the extent to which the mixed
methods researcher successfully addresses and resolves all relevant validity types” (p. 275). To
ensure that | measured my construct (e.g., scaffolding), | took several precautions with the

validity of the research design and process, which will be explained in this section.

The first step of ensuring the validity of my Ph.D. project was to address sequential validity.
Sequential validity refers to the degree to which one step builds on an earlier stage and
minimizes problems that may occur if the qualitative and quantitative components are

conducted at different times (Johnson & Christensen, 2014, p. 274). As mentioned in Section
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4.1.1, my project was emergent, allowing me to steer the focus of the Ph.D. project based on
its context and needs (Creswell, 2009, p. 186). The choice of article themes and PLATO codes
changed for each phase to complement the previous phase to ensure that | covered relevant

aspects of CLIL teaching.

Additionally, | employed several external auditors (researchers unfamiliar with my project). My
university provided three seminars in which an external auditor examined my research design
and progress. This took the form of them reading my texts, giving feedback, and discussing my
thesis for one and a half hours, with a final report. My research school, NAFOL (nasjonal
forskerskole for leererutdanning), held two masterclasses where prominent CLIL and TESOL
(Teaching English as a Second Language) researchers assessed my articles and extended
abstract. This ensured the quality of my research, as did the peer-reviews that my articles

underwent and the research groups at my university that read my articles.

In qualitative research, it is important for the researcher to reflect on her position and how her
background and viewpoints may affect her research (Creswell, 2009, p. 186). This is referred to
as reflexivity and minimizes researcher bias (Johnson & Christensen, 2012, p. 265). More
specifically, researchers must reflect on how they are positioned as researchers and how their
cultural, social gender, class, and personal politics affect the research (Berg, 2009, p. 61). This
is also highly relevant in a sociocultural approach because it forces the researcher to
contextualize herself in the classroom setting. For me, this involved several steps. Being a former
CLIL student, | had to reflect on my role as a researcher and what my own pre-conceived notions
of CLIL were. | also had to decide on my role as a researcher. | ultimately chose to be a
participant-as-observer, minimizing my presence, while still explaining my project and
background to participants for ethical reasons (Johnson & Christensen, 2012, p. 209). Another
additional issue was that of bias. CLIL researchers may be inclined to believe that CLIL is effective
based on their own interests and wishes (Georgiou, 2012, p. 502). However, | wished to be
objective and neutral in my findings and to base my conclusions on empirical findings. For this

reason, | had to consciously frame my research while remaining honest about my results and
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the shortcomings of my findings. It is also hoped that the processes of external auditing and

rating limited bias.

Construct validity refers to the “validity of inferences made about a construct based on the
measures, treatment, subjects, and settings used in an experimental study” (Ary et al., 2014, p.
313). Phases | and Il measure high-order concepts: content, language, and scaffolding. This
meant | had to be mindful of whether the tools | used to measure these concepts could
accurately measure them. For example, the elements in the PLATO manual may not measure
what other researchers would consider “content.” To counter threats to construct validity, |
defined my concepts clearly by building on previous literature and was transparent about the
data analysis and results. Additionally, tools such as PLATO and TRIPOD have already been

developed, piloted, and used over a period of time to ensure construct validity.

Internal validity addresses the researcher’s ability to draw correct inferences from the data
(Creswell, 2009; Johnson & Christensen, 2012). Internal validity examines factors such as
selection (whether the participants are representative of the phenomenon) or extraneous
variables. Concerning Phases | and II, | viewed it as important to control for extraneous variables
that may explain why teachers taught the way they did. | strengthened the internal validity by
gathering as much information from the school and the teachers as | could, often asking
teachers why they chose certain themes, topics, methods, and so forth after the lesson. Despite
these precautions, there were other variables that | might not have captured in my data
collection, such as the teacher’s choice of topic, teaching method, or the students’ reaction to

teaching. Therefore, | focused more on descriptive than causal research.

Finally, the three phases reflected external validity—the extent to which the results of my study
can be generalized to other CLIL classes in Norway (Johnson & Christensen, 2012, pp. 256-257).
Since CLIL in itself is context-based, it was important to be mindful of the extent to which the
sample size could be generalized. For instance, the CLIL teaching could depend on the teacher’s
qualifications and motivations (Paulsen, 2010b) or the students and the environment in the
classroom. Moreover, the sample size (three classrooms, seven teachers, and 76 students) is

not sufficient to justify generalizability for the entire nation. As several methodologists point
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out, generalizability is not the goal of qualitative research per se; therefore, the articles are
more descriptive than causal, with disclaimers in regard to generalizability (Creswell, 2009;
Gibbs, 2003; Johnson & Christensen, 2012). Each school was treated as a case study in the
articles; the focus is centered on what was observed rather than the potential for

generalizability.

4.6 Research ethics

Research ethics is fundamental to the educational sciences as our research subjects are often
human beings. As Berg (2009) puts it: the cornerstone of research on humans is “do no harm”
(p. 60). When conducting research, there are several ethical criteria to take into account. One
involves rules and standards of research. My first step was, therefore, to have my Ph.D. project
approved. Before data collection, | sent my project description to Norwegian Social Science Data
Services (NSD) for review. NSD confirmed that all procedures, filming, and surveys followed
Norway’s ethical guidelines and greenlit the Ph.D. project. | developed a consent form that was
given to all participants, as well as an oral explanation of my project (see Appendix 3). All
participants provided written consent before data collection began. The National Committee
for Research Ethics in the Social Sciences and Humanities (NESH) recommends the age of
consent for participation in research projects to be 15 years old (NESH, 2006). Participants
under the age of 15 must have written consent from a legal guardian. This was accounted for in

Phase I.

NESH also has strict guidelines for the storage of data. | was required to store the video data on
a physically isolated computer on a secure server. The University of Oslo stored the data from
School 1 on their server UiO/TSD 2.0 and will store the video data until they must be deleted in
2022. | stored all the data from Schools 2 and 3 on an encrypted disc with a password that only

| had access to.

Anonymity is another vital concept in research (Ary et al., 2014, p. 51). All participants have the
right to anonymity before, during, and after research. To ensure this, | assigned the schools,

teachers, and students pseudonyms, as well as minimized the collection of indirect personal
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data that might identify the participants (such as county or any prevalent characteristics). Since
it is challenging and costly to anonymize video data (Derry et al., 2010, p. 36), | restricted the
number of individuals who had access to the video data. The participants were furthermore

made aware that they could withdraw from the project at any time.

Once one sets following the rules and regulations aside, there only remain the reflections the
researcher must make when writing up the research (Creswell, 2007). As a researcher, | must
take into account how the project will impact not only the participants but also the future of
CLIL. CLILis in a fragile state in Norway. There is very little research on CLIL in Norway in general,
and if CLIL research points to negative results, this may give the Department of Education more
incentive to shut down CLIL. As a CLIL researcher, this poses various ethical dilemmas. Although
| must be objective and truthful in my findings, there is pressure from various stakeholders
(schools, teachers, parents, and students) to find positive results so that CLIL will not be shut
down by the government. For me, this has been a difficult balance to maintain, but | hope the
honesty of the articles and heavy reliance on tools with comprehensive processes have

minimized any biases | might have.

4.7 Limitations of the Ph.D. project

Now that the methods have been accounted for, this section will discuss some of the limitations

of the Ph.D. project, with emphasis on the research design.

4.7.1 Discrepancies between theory and choice of tools

My primary concern is the discrepancy between the sociocultural view (which views teachers
and students as equally important) and the teacher-centric tools employed in the thesis. The
LISA research design consistently focuses on the teacher; the microphone captures all of the
teacher utterances, and there is a microphone in the middle of the classroom, but what is said
between students in groups is unknown. Filming classroom interaction is a methodological
challenge for education researchers. It would be immensely taxing to hear and transcribe what

thirty people are discussing simultaneously, which begs the question of what the focal point of
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the data should be (Blikstad-Balas, 2016, p. 515). PLATO is teacher-centered as it focuses
primarily on what the teacher does. When students are working independently, the teacher will
score low because she is not necessarily speaking. This does not reflect a sociocultural
perspective; PLATO cannot explain the learning that is happening between the students in this
specific context. In this sense, the student perspective is limited in Articles | and I, although

some of their utterances are transcribed during conversations with the teacher.

4.7.2 Lack of the teacher perspective

The lack of input from the teacher as a primary source of data is also a concern. Since teaching
is the main focus of this thesis, the teacher’s perspective should have also been represented.
Teacher cognition concerns the teacher’s beliefs and knowledge regarding how students learn
and how this may affect their teaching practices (Barnard & Burns, 2012, p. 1). Especially in
language teaching, teaching practices can be heavily influenced by teachers’ beliefs about SLA
(Kubanyiova & Feryok, 2015). Observation protocols do not normally include the teacher
perspective; this is in line with the belief that the end result (what one observes in the
classroom) is the most important aspect of teaching (cf. Klette & Blikstad-Balas, 2018). However,
PLATO cannot explain the rationale behind a teacher’s actions. Although | did interview the
teachers to provide background information in Articles | and II, these interviews did not become
a primary data source for this article. | considered it too ambitious a scope to include three
methods for one Ph.D. project. Ultimately, | prioritized the student perspective as it is less
explored than teacher perspectives in CLIL, particularly in the Norwegian context (see Fokus pa

sprak, 2010, 2012).

4.7.3 Large-scale design to small-scale study

Another challenge was fitting LISA’s large-scale, quantitative design to my small-scale, mixed
methods study. The LISA design prescribes four hours of video data per subject (Klette et al.,,
2017, p. 8). This is because it was originally tailored for a research project that studied 50

Norwegian classrooms through a random sampling approach. However, | only wished to film
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three or four schools, treating one or two schools per article as a case study. Four hours did not
feel sufficient to capture the context of a CLIL classroom fully. While discussing the results of
Article | with the CLIL teachers of the program, the teachers commented that the low scores in
text-based instruction (i.e., how much the students were reading) were not representative of
their teaching. Their reading sessions were project-based a few times a year, at times when |
was not collecting data. This reflects upon the reliability of the project (Johnson & Christensen,
2012, p. 138) and the magnification of the results as the teaching could have possibly been
scored differently in PLATO given a longer period of time. There is, therefore, a methodological
tension between LISA’s quantitative research design and my desire for a more qualitative

approach to this research.

4.7.4 Comparing multigroups

The comparison between schools and teachers entailed a problem of validity. Johnson and
Christensen (2012) cite this as differential selection—a threat to the internal validity of a
multigroup study when a difference between groups exists (p. 254). This involved the transition
from lower to upper secondary school, as there were many variables involved. Students in lower
and upper secondary school can differ in a multitude of ways, including age, ability, knowledge,
and so forth. This was also true of the CLIL teachers; teachers can differ in teaching styles,
knowledge, and abilities, which may explain the differences in PLATO scores more than the
differences between subjects do. My initial intent was to choose a range of CLIL teachers and
students and triangulate the data to see how different or similar they were. In hindsight, this
was an ambitious endeavor for a Ph.D. project, and | should have delimited my focus to the
upper secondary level to strengthen the internal validity of the project. Despite these
limitations, comparing two groups of students with the same tool and research design has
borne fruit. Section 5.1.3 discusses some striking differences between lower and upper

secondary school.
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4.8 Brief Summary

This concludes the methods section of the thesis. To answer my main research question, “What
characterizes CLIL teaching in three Norwegian secondary classrooms?,” | filmed and observed
three CLIL classrooms. | employed a total of 24 hours of video data, filming five subjects
(science, mathematics, English, geography, and social science). The research design was
multiphase and emergent, with three phases. Each phase represented an article, with one
phase influencing the next. Phase 1 focused on how CLIL teachers taught content and language;
Phase 2 focused on how CLIL teachers implemented scaffolding; and Phase 3 focused on
student perspectives. The video data from Phases 1 and 2 were analyzed with an observation
protocol, PLATO. Additionally, | distributed two questionnaires to the students to elicit
knowledge about their thoughts and opinions on the CLIL teaching in Phase 3. Forty-three

students answered Questionnaire 1 (mine), and 42 students answered Questionnaire 2 (Tripod).

The research design has its strengths and weaknesses. If given the chance to conduct
this Ph.D. project again, | would have narrowed the scope and focus of the thesis. | might have
delimited my project to the PLATO instrument, treating only one or two codes per article. The
use of six codes per article meant that many results had to be eliminated. Conducting two types
of methods (observation protocol and questionnaires) and the use of quantitative and
qualitative aspects was challenging for a novice researcher within a limited timeframe. | would
have narrowed down my participants to only upper secondary school, focusing on one or two
classrooms. Upper secondary school is the most relevant for CLIL in Norway, and it is challenging
to keep the lower secondary school anonymous as it is the only one of its kind. | would have
strayed from the LISA design and adopted a more ethnographic approach, following the
classroom and filming for longer periods of time. Yet, on the whole, | consider the methods
used to be useful in gaining insight as to what happens in the CLIL classroom. This will be

discussed more thoroughly in the next chapter.
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5 Summary and discussion

In this final chapter, | will present the summary of each individual article, discussing the findings
in light of the theory and literature presented in this thesis. The chapter will furthermore
present the empirical, theoretical, and methodological contributions the thesis brings to CLIL
and ELT in Norway. Then, | will suggest some implications for the Norwegian CLIL context and

conclude the thesis.
5.1 Summary of the articles

5.1.1 Article |

Article | was titled “Characterizing CLIL Teaching: New Insights from a Lower Secondary
Classroom.” It was published in International Journal of Bilingual Education and Bilingualism*’
in April 2018. The article was co-written with Associate Professor Lisbeth M. Brevik of English
Didactics and Professor Marianne @degaard of Science Education; both are affiliated with the
University of Oslo and the LISE project.'® The aim of the article was to discover the primary
characteristics of CLIL teaching in terms of content and language. The terms content and
language have their basis in integration theory and Met’s (1999) continuum of Content and

Language Integration. The research question was as follows:

RQ. What characterizes CLIL teaching in science and mathematics in terms of content

and language when taught in English as a second language?

| filmed at a lower secondary school (School 1) for 12 lessons (Grade 9, ages 14-15) in the

subjects of science, mathematics, and English, four lessons each. Six PLATO codes were used in

7 For Norwegian readers: Level 1 journal

18 For a full overview of how much each author contributed, see Declaration of Authorship in appendix 1
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the analysis of the video data: Purpose®® (how the purpose of the lesson is made explicit by the
teacher), Representation of Content (how the teacher explains the material), Intellectual
challenge (the intellectual rigor of student activities), Classroom Discourse (the formats and
amount of speaking time students are provided), Text-Based Instruction (how teachers
approach reading and writing in the classroom), and Accommodations for Language Learning

(strategies teachers use to make the lesson available to L2 speakers).

5.1.1.1 Characterizing language

In terms of language findings, the L2 was used extensively; the teacher and students spoke
English L2 83—97% of the time. This corresponds well with findings from Sweden (Paulsrud,
2019b). The science and math CLIL teachers frequently used, defined, and prompted students
to use subject-specific terminology (understood in this thesis as CALP language). Similar to
other CLIL classrooms in Europe, there were no tangible language learning goals expressed in
the lessons apart from key vocabulary, and no evidence of FFI was observed (e.g., Dalton-
Puffer, 2007; De Graaff et al., 2007; Schuitemaker-King, 2012). This points to the belief that
students will learn language through immersion. Interestingly, the English language lessons did
not have any language learning goals or FFl either. This may strengthen the argument that
English functions more as a second language in Norway as the students are learning through
the language instead of the language being an object of study itself (Paulsrud, 2019a, p. 295).
This also erases the boundary between CLIL lessons and English language lessons in Norway—

it would appear that the English lessons are equally content-driven.

There was also evidence of language support in the CLIL lessons. The science teacher, in
particular, supported the lesson with strategies for second language learners, such as visual
media. This finding suggests that even though CLIL teachers are not necessarily language
teachers, they can still use strategies to support second language learners. The difference in
results between science and mathematics may also point to subject-specific differences, in

which science has more visual-based teaching (Lemke, 1990). These findings regarding

19 All definitions taken from Grossman (2015).
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language support led to my interest in scaffolding (Section 3.1.3.2), which encompasses other
types of support related to learning as well. | wondered how teachers supported their students

in a broader sense, and this became the topic of Article II.

Finally, | noted the differences in opportunities to speak, listen, and write in English in the CLIL
and EFL teaching. The CLIL teaching was highly dialogic; students were given the opportunity
to speak 83-86% of the time in the CLIL lessons. However, in EFL teaching, the students were
only given the opportunity to speak 60% of the time. This harmonized well with other studies
that suggest that CLIL teaching is more communicative than EFL teaching (Nikula, 2015; Van
Kampen et al., 2016). The high PLATO scores in Classroom Discourse would suggest that CLIL
teachers prompt students to justify or explain their answers over half of the time. This differs
from the findings of Llinares and Pascual Pefia (2015), who only discovered this 35% of the time
in Spanish classrooms. The use of questions in CLIL classes suggests that the CLIL teachers
encourage students to use critical skills. However, there was very little evidence of reading and
writing in either the CLIL or English language teaching. The students did not write more than a
few sentences in English and mathematics but did spend one science lesson partially writing a
science report. There was little evidence of reading, except for in English, in which they read
excerpts and discussed literature in one lesson. Due to the nature and tradition of the content
subjects of science and mathematics, | question if there are often opportunities for students to
engage in lengthy, in-depth reading and writing sessions. This would be interesting to
investigate in more Norwegian CLIL classrooms since earlier research has implied that
Norwegian CLIL students improve their reading through CLIL (Brevik & Moe, 2012; Hellekjeer &
Hopfenbeck, 2012).

5.1.1.2 Characterizing content

In terms of content findings, the observed CLIL teaching was considered to be content-driven
on Met’s (1999) continuum of content and language integration (see Section 2.3.2). The CLIL
science lessons appeared to have the same curriculum, goals, and progress as an L1 science
lesson. The CLIL teachers’ explanations of material were long and rich. However, the science

teacher focused much more on the conceptual understanding of material (79% of
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explanations), whereas the mathematics teacher only did so in brief segments (17%), focusing
more on solving specific tasks. Over half of the time, both CLIL teachers provided intellectually
challenging tasks. This result is positive, indicating that learning through the L2 did not mean
focus was detracted from the content subject matter. Since the students were recruited based
on their English abilities, Cummins’ (1976) threshold level of English illustrates that students

can be provided with analytical tasks in the L2.

5.1.2 Article I

Article Il was titled “The Comprehending Teacher: Scaffolding in Content and Language
Integrated Learning (CLIL).” It was published online in The Language Learning Journal?° in
January, 2020. | was the sole author of the article. Intrigued by the amount of language support
found in Article I, | wished to investigate this phenomenon further. Vygotsky’s (2012) Zone of
Proximal Development (ZPD) was used as a conceptual understanding framework explaining
the difference between how students perform alone versus with the help of a teacher
(Heritage, 2013, p. 181). Using the term scaffolding, | searched for literature on the support
that teachers use with L2 students and found limited information on scaffolding in CLIL. The
aim of the article was, therefore, to systematize the studies on scaffolding in ELL contexts in
North America and CLIL in Europe and identify how scaffolding is practiced in an upper

secondary Norwegian CLIL school. The research question was as follows:

RQ. Which scaffolding strategies do three CLIL teachers use to help their L2 English

students comprehend material and complete tasks?

| filmed 12 lessons in an 11" grade (ages 16—17) CLIL program in the subjects of science,
geography, and social science (four lessons per subject) at School 2. Based on Maybin et al.’s

(1992) definition, | identified scaffolding as strategies that teachers use to help students

20 For Norwegian readers: Level 1 journal
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comprehend material and complete tasks.?* To empirically measure how teachers help
students comprehend material, | used three PLATO codes: Connections to Prior Knowledge??
(how a teacher connects new material to the students’ prior knowledge), Supportive Materials
(body language, visual aids, and graphic organizers that enable L2 English students to
understand a lesson), and Academic Language?® (the subject-specific terminology students
need to understand a lesson). To empirically measure how teachers help students complete
tasks, | used three other PLATO codes: Uptake of Student Responses®* (How a teacher/student
elaborates or follows up on ideas), Strategy Use and Instruction (a teacher’s use of strategies
and skills that support students’ learning during the task at hand), and Modeling and Use of

Models (how a teacher visibly enacts targeted strategies, skills, and processes).

On the whole, a range of scaffolding strategies were observed in the CLIL classroom. The CLIL
teachers used significantly more comprehension strategies than task-solving strategies (hence
the title). However, there were considerable differences between how the natural science
(science and geography) teachers and the social science teacher practiced scaffolding. This
pointed to a need for disciplinary literacy and to conceptually map scaffolding in various
subjects. In general, the natural science teachers scored much higher on comprehension
strategies. This was a surprising result as the comprehension strategies (especially supportive
materials and academic language) are typically associated with language teaching (cf. Gibbons,

2015; Walqui, 2006).
5.1.2.1 Strategies to help students comprehend material

In terms of comprehension strategies, the CLIL teachers frequently made connections between

known and unknown material. Particularly, the science teacher used everyday phenomena,

21 For more information on definitions of these terms and the theoretical framework, see Article II.
22 Definitions taken from Grossman (2015)

23 “Sypportive Materials” and “Academic Language” are subcodes of the code “Accommodations for Language
Learning” found in Article |. These codes are therefore comparable.

24 “Uptake of Student Responses” is also a subcode of “Classroom Discourse,” found in Article I.
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such as cutting an apple, to illustrate scientific concepts. For supportive materials, the
geography teacher scored the highest, using body language to illustrate words and showing
pictures and videos of landmarks. The social science teacher scored the lowest, rarely using
visual aids. The L1 was often observed as a scaffolding tool; the teachers would use L1
terminology or explanations to clarify points. This finding concurs with prior research on L1 use
(Gallagher & Colohan, 2014). Much as in Article I, subject-specific terminology was present in
all lessons, often introduced as the core learning objective. Here again, geography scored the
highest. As argued in Article |, subject-specific terminology appears to be the intersection of
content and language. The geography teacher expressed the following thought during an
interview: “The language is a tool to develop precision in the subject—to learn the terms that

we use.”

5.1.2.2 Strategies to help students solve tasks

There were much fewer scaffolding strategies in this category, notably, in the natural sciences.
The tasks in the classroom were mainly identified as discussion tasks, in which students talked
about key terminology in groups, forging their own definitions. The article is critical of this as
the students were not producing any tangible products, such as writing texts and so forth. This
differed from the lower secondary level in Article |; there, students were regularly producing
posters, creating objects, and conducting laboratory work. In other words, in the lower
secondary school, the CLIL teaching was more concentrated on the tangible aspects of learning,
whereas in the upper secondary, the CLIL teaching was more abstract and theory-oriented. Due
to the small sample, these observations are not generalizable as the findings may have

depended on when | was filming, the specific teachers.

The social science teacher frequently used scaffolding strategies to help the students discuss
theoretical concepts in the subject. More open-ended questions were observed and fewer IRF
sequences and teacher-led discussions. The natural sciences displayed an overweighting of
closed questions, which functioned as fact-checking. This is congruent with findings from other
ELL classrooms (Dalton-Puffer, 2007; Llinares & Pascual Pefia, 2015; McNeil, 2011; Mortimer,
2003).
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The findings reveal that scaffolding manifests itself in different forms across subjects; these
differences may be explained by the traditions and nature of the subject (Nikula, Dafouz, et al.,
2016, p. 7). The natural sciences have their basis in real-world phenomena and are, therefore,
compatible with scaffolding strategies that support visual aspects of teaching. Conversely, the
social sciences often deal with more abstract issues that require personal input and function as
discussion topics that stray from the IRF pattern. The one aspect of scaffolding that all three
subjects have in common is the lack of modeling and strategy use. Limited instances of the
teachers providing examples and suggestions of strategies to aid students in tasks were

observed.

5.1.3 Article Il

Article Il was titled “Something New and Different: Student Perceptions of Content and
Language Integrated Learning (CLIL).” It was submitted to ELT Journal?> in April 2019 and is
currently under review. The article was co-written with fellow Ph.D. candidate Helga Norheim
(University of South-Eastern Norway), who is an expert on quantitative methods.?® By following
a sociocultural view that emphasizes dialogic teaching (Mercer, 1996; Mercer & Littleton, 2007;
Wells & Arauz, 2006), | wished to introduce more student input into the Ph.D. project. The
overarching aim of the article was to explore CLIL teaching from student perspectives, drawing
on the previous themes of Articles | and Il. Additionally, the article included open-ended
guestions for the CLIL students intended to capture aspects of CLIL teaching that PLATO could

not. Three research questions were posed:
RQ1. Why do students choose CLIL programs?
RQ2. What pros and cons do students experience in CLIL teaching?

RQ3. How do students assess CLIL science teaching?

25 For Norwegian readers: Level 2 journal

26 For a full overview of how much each author contributed, see the Declaration of Authorship in Appendix 3
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During the filming of the upper secondary classrooms, | distributed two questionnaires to the
students of Schools 2 and 3 (for more on the procedures, see Section 4.3.1). The first
questionnaire was directed toward the CLIL program as a whole, whereas the second was
delimited to the assessment of science teaching. This was because the Tripod questionnaire
has only been translated for the science subject (of content subjects), and science was the only
CLIL subject at School 3. Questionnaires | (mine) and Il (Tripod) consisted of 43 and 42 student

responses, respectively.

5.1.3.1 Questionnaire |

The results of the questionnaires were largely favorable. The attitudes of the students of both
CLIL programs were more positive than negative toward CLIL teaching. This is congruent with
student assessments of CLIL in a variety of other countries (see Bower, 2019; Doiz,
Lasagabaster, & Sierra, 2014; Lasagabaster & Sierra, 2009b; Roiha, 2019). In line with findings
by Paulsrud (2019a) in Sweden, the Norwegian CLIL students largely chose CLIL because they
viewed it as prestigious and valuable for their future. Learning English was not a goal per se,
but rather improving various aspects of their English, such as vocabulary and fluency. Students
also believed that learning in English would be new and interesting (hence the title), possibly

leading to an environment where they could find like-minded peers.

The most-cited pro was that students reported improving their level of English. This may be
attributable to the output hypothesis (Swain, 1985) due to the large amount of talking time
observed in the lessons (Articles | and Il). The second most-cited pro was the classroom
environment. Both CLIL programs were marketed as “international,” and the classrooms
consisted of students of various nationalities, languages, and backgrounds. The students
reported that learning in this environment was interesting and educational. Some students also
felt more comfortable as Norwegian was not their L1, and they did not feel the pressure of

having to be perfect in Norwegian.

Most of the cons reported about the CLIL program were language-related. The largest fears

were loss of the L1 and that there was little focus on subject-specific terminology in the L1. This
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was problematic since, in School 3, the students would still be taking their exams in Norwegian.
The students’ reactions to the lack of the L1 are also congruent with the position of The
Language Council of Norway (The Language Council of Norway, 2017a, 2017b). The fear of
domain loss of subject-specific terminology in Norwegian is growing, even among CLIL students.
This is the only study, to my knowledge, in which CLIL students request more L1 use because
they are afraid the L2 will dominate. Other students reacted to the mixing of the L1 and L2 in
the classroom, expressing frustration about code-switching between L1 and L2. To me, this
reflects that the language policies of both CLIL schools are unclear, and the schools may need
more strategic planning so that their CLIL students feel equipped for a bilingual future. Other
cons included the school environment; CLIL students at School 3 perceived themselves as
outsiders and not well integrated into the school environment. Furthermore, a lack of resources
in English for the students was also noted; for example, the science teacher was unable to find
a science book that covered all of the themes in the national curriculum. Three books were

chosen to cover parts of it, leading to frustration among the students.

5.1.3.2 Questionnaire Il

The Tripod questionnaire also had largely favorable results. The science teaching was perceived
similarly in both CLIL programs, and many links could be drawn between the findings from
PLATO, in Articles | and I, and the answers to the Tripod questionnaire. The Tripod
guestionnaire confirmed that the CLIL students found how the teachers explained material to
be clear (content), in line with Article I. Tripod also elicited information on how students
perceived their input (language). Articles | and Il observed a significant amount of talking time
for the students. Consistent with this, students perceived that their input was valued. This can
be tied in with dialogic teaching; when the teacher creates space for students to speak, they
respond more positively to the learning environment. The final aspect that Tripod examined
was intellectual challenge. Much as in Article |, the students confirmed that they felt
intellectually challenged during the lessons, but not overwhelmingly so. This may allay some of
the fears of CLIL practitioners as the field is preoccupied with whether learning through the L2

will lead to a cognitive overload. There are mixed results regarding intellectual challenge in CLIL
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(see Section 3.1.4), but it appears that this is not an issue in Schools 2 and 3. The selectivity of

the programs and the threshold level of English for both programs may contribute to this. The

only drawback indicated in the questionnaire was that students reported they were not given

the opportunity to decide on activities. The students may not have felt as if they were co-

constructors of their own knowledge, and this may affect their motivation toward the subject.

Articles

Title of Article

Author(s)

Research
question(s)

Theory

82

Data

Table 4. Overview of the articles

Characterizing CLIL
Teaching: New Insights
from a Lower Secondary
Classroom

Karina Rose Mahan
Lisbeth Brevik Marianne
@degaard

RQ1: What
characterizes CLIL
teaching in science and
mathematics in terms of
content and language
when taught in English
as a second language?

Sociocultural theory
with a focus on
integration and
disciplinary literacy

Video data:

4 consecutive lessons
filmed in science,
mathematics and
English class (N=12)

The Comprehending
Teacher: Scaffolding in
Content and Language
Integrated Learning (CLIL)

Karina Rose Mahan

RQ2: Which scaffolding
strategies do three CLIL
teachers use to help their
L2 English students
comprehend material and
complete tasks?

Sociocultural theory with a
focus on scaffolding in
bilingual education

Video data:

4 consecutive lessons
filmed in science,
geography and social
science (N=12)

1]

Something New and
Different: Student
Perceptions of Content and
Language Integrated
Learning (CLIL)

Karina Rose Mahan
Helga Norheim

RQ3: Why do students
choose CLIL programs?

RQ4: What pros and cons do
students experience in CLIL
teaching?

RQ5: How do students assess
CLIL science teaching?

Sociocultural theory with a
focus on the student
perspective

Student survey data:
Qualitative questionnaire
(N=43)
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The teaching was
content-driven and
intellectually
challenging. There were

The teachers showed many
instances of strategies to
help students comprehend
material but few to solve

Quantitative questionnaire
(Tripod) (N=42)

Students viewed CLIL as
positive and interesting. Cons
included lack of L1, code-
switching school

Findings clear explanations and tasks. There were environment, and lack of
language support. There | significant differences resources. Students were
were many between natural and social | positive toward the science
opportunities to speak science teaching. teaching but noted a lack of
but not read and write. decision input in activities.
Published in the Published in The Language | Under review in ELT Journal
International Journal of  Learning Journal (2020)

Status

Bilingual Education and
Bilingualism (2018)

Level 1 Level 1 Level 2

5.2 Research contributions

According to the guidelines for Ph.D. theses at the University of South-Eastern Norway, a Ph.D.
thesis must “contribute to develop new expertise and knowledge” in its respective field(s) (The
Norwegian Ministry of Education and Research, 2018, § 3-9, translation mine). Therefore, in
the subsequent sections, | will highlight the empirical, theoretical, and methodological

contributions my thesis contributes to the fields of CLIL and English didactics in Norway.

From a bird’s-eye view, the thesis contributes by obtaining insight into the CLIL classroom. It
contextualizes CLIL teaching in a country with little process-oriented research on bilingual
teaching and in a milieu with heated debates about the status of English in Norway. The thesis
uses a mixed methods design, which is rare in CLIL research (Nikula et al., 2013, p. 73).
Furthermore, the research is interdisciplinary and uses validated tools from other fields (PLATO
and Tripod), which is highly sought after in the CLIL literature (Coyle, 2007; Mearns et al., 2017).
The topics chosen (in particular, teaching methods and scaffolding) have been subjected to only
limited prior research, especially in the Norwegian context. It is hoped that the sum of these
findings will inform a viable option for learning English outside of the English classroom in

Norway.
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5.2.1 Empirical contributions

The primary contributions of this thesis are empirical because this is, first and foremost, an
empirical study. This means that this is a study based on observation, experiment, or experience
(Johnson & Christensen, 2012, p. 584). The data inform the readers how CLIL manifests itself in
Norwegian classrooms. More specifically, this thesis has investigated not only how CLIL
teachers teach in terms of content, language, and scaffolding but also how students perceive
this teaching. Section 5.1 provides an extensive discussion of the findings; therefore, in the
following, | will provide three key findings by synthesizing findings from all three articles. The
main findings of the projects are that CLIL is content-driven, language is taught implicitly, and

language is shaped by the subject it is in (disciplinary literacy).

5.2.1.1 CLIL is content-driven

In line with a number of CLIL studies throughout Europe, this thesis has discovered that the
three CLIL classrooms in this study can be said to be content-driven (Banegas, 2016; Llinares,
2015; Lorenzo, 2007). Following Met’s (1999) definition of content-driven bilingual teaching,
the observed CLIL teaching focused on content learning, with content objectives and evaluation
of content mastery. The observations suggested that there was no negative impact on CLIL
teaching in terms of content; although the students were learning through English L2, they
were still provided with rich conceptual explanations and intellectually challenging tasks. These
findings are important for future CLIL research, warranting more research with a focus on the
content subject. Content was taught differently in the lower and secondary schools: the lower
secondary school (Article I) focused on tangible tasks, such as posters and lab reports, whereas

the upper secondary school (Article Il) focused on discussion of theory.

5.2.1.2 Language is implicit in CLIL teaching

The thesis revealed that there were no language learning goals or evidence of form-focused
instruction in the observed CLIL teaching. The CLIL teachers rarely corrected or discussed
aspects of language outside of subject-specific terminology. This suggests that the schools in

question adhere to principles of immersion, in which students learn English through exposure
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and dialogue, as observed in much of the CLIL literature (Dalton-Puffer, 2007; De Graaff et al.,,
2007; Schuitemaker-King, 2012). The CLIL students expressed that they are positive toward CLIL
teaching (in line with Bower, 2019; Pladevall-Ballester, 2013; Yoxsimer Paulsrud, 2014), but it
is unclear when and how students should use the L1. Furthermore, the CLIL students
commented on a lack of teaching of the L1, even though they were expected to know the
presented terminology for exams in the L1. The implicitness and lack of language policies led
to frustration among the students. However, students are given many opportunities to speak
(over 80% of teaching time), and they use English L2 around 83—97% of the time. In line with
the findings of other CLIL research, the content teachers show signs of scaffolding

comprehension (Tavares, 2015; Van Kampen et al., 2016).

5.2.1.3 Integration plays a considerable role in CLIL teaching

A contribution of this thesis has been the identification and mapping of content and language
integration in CLIL teaching (called for in Nikula, Dafouz, et al., 2016). In terms of integration,
subject-specific terminology is identified as an intrinsic part of both content and language
teaching in the CLIL literature (e.g., Lorenzo, 2007). By focusing on language in content
classrooms, teachers will not only provide scaffolding for L2 students but also help them
understand the nuances of content through terminology. The comparison of various CLIL
subjects through one instrument (PLATO) verifies that there are indeed empirical differences
between how subjects are taught. Similar findings have also been noted in teachers’ self-
reported practices in the Netherlands (Van Kampen et al., 2016). This points to the usefulness
of disciplinary literacy (Shanahan & Shanahan, 2012) when discussing CLIL teaching as language
learning will be determined by the content subject. However, we require even more
information on how subjects differ from one another, particularly from the content researchers
themselves. In years to come, | hope that CLIL research will develop CLIL pedagogies for each
subject, e.g., CLIL science pedagogy, CLIL math pedagogy, and so forth, to tailor pedagogy to

the needs of each individual subject.
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5.2.2 Theoretical contributions

As stated in Section 2, the overall lens of the thesis is sociocultural, but the thesis employs a
number of theories from SLA and CLIL research to explain how students acquire and learn
languages. Since the thesis is empirical, the empirical findings inform the theoretical. The focus
of the theoretical contribution lies in the suitability of the theories for the data and whether

the findings can inform our understanding of CLIL.

5.2.2.1 A framework for scaffolding

The most significant theoretical contribution of this thesis has perhaps been the creation of a
framework for scaffolding (Article Il). | identified scaffolding in a language learning context to
create a common language for researchers (building on the seminal works of Echevarria et al.,
2017; Gibbons, 2015; Hogan & Pressley, 1997; Maybin et al., 1992; van de Pol, Volman, &
Beishuizen, 2010; van Lier, 2004; Walqui, 2006). By synthesizing the relevant literature, |

suggest how scaffolding can be identified and studied empirically in the CLIL classroom.

5.2.2.2 The sociocultural approach

The sociocultural approach proved useful to study CLIL. A relatively more qualitative
investigation of various factors related to historical, cultural, and social aspects of the schools
and classrooms captured valuable details that were of relevance to the articles (Mercer, 2004).
The use of the dialogic approach (Alexander, 2014) was also of relevance because the large
amount of student input serves as a meaningful springboard to discuss CLIL's contribution as a
teaching method. Students reacted positively to the dialogic approach, suggesting that more
student input may lead to higher levels of motivation (Article Ill). The sociocultural approach
was, therefore, deemed a suitable lens to understand CLIL teaching. Yet, as discussed in Section
4.7.1, there were tensions between the sociocultural approach that focuses on interaction
between two parties, and the use of quantitative instruments that focus largely on the teacher

(see Section 4.7.1).
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5.2.3 Methodological contributions

Two of the three tools used in this thesis (PLATO and Tripod) have already been piloted and
validated extensively—also in the Norwegian educational context (Cohen, Schuldt, Brown, &
Grossman, 2016; Grossman et al.,, 2014; Klette et al.,, 2017; Wallace et al.,, 2016). The
methodological contributions of the thesis, therefore, are related to the suitability of the tools

for studying CLIL teaching.

5.2.3.1 PLATO in bilingual education

PLATO proved useful in analyzing CLIL subjects. There were several categories related to
language learning similar to the Sheltered Immersion Observation Protocol (Echevarria et al.,
2017). For this reason, | found that PLATO covers many aspects of bilingual teaching and can
be appropriate for CLIL. Although PLATO was originally meant for English language teaching in
the United States, the codes were universal enough for a range of subjects, including
mathematics, science, geography, and social sciences (also observed in Cohen, 2018). However,
the codes need to be clarified and tailored to each subject. The raters and | struggled with, for
instance, describing how effective reading strategies can be identified in mathematics.
Additionally, the CLIL teaching consisted of many student projects. This was challenging for
PLATO as it mainly measures what the teacher does (see Section 4.4.1). This illustrates a
limitation of teacher-centered instruments; PLATO is only useful for teaching formats in which
the teacher is at the center. Therefore, | recommend PLATO for whole-classroom teaching but
not for teaching in which the students are the main actors. This underlines a major point: what
the teacher does and what the students learn are not necessarily congruent (as found by Hattie,

2009, 2012).

5.2.3.2 The questionnaires

Questionnaire | (mine) was developed to quickly gather information from a number of students
(Johnson & Christensen, 2012, pp. 162-163). It was comprehensive and covered many aspects
of CLIL student perceptions. Nearly all of the students answered the open-ended questions

(e.g., why they chose CLIL programs). However, most of the answers were short. The use of this
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questionnaire is, therefore, questionable in terms of obtaining long answers to open-ended

guestions.

The results from Article Il suggest that Questionnaire Il (Tripod) is a highly compatible tool to
pair with PLATO (also suggested in Klette et al., 2017). There was a high level of agreement
between what was observed in Articles | and Il through PLATO and what the students scored in
Article Il using Tripod. However, PLATO is a much more comprehensive tool than Tripod, and
only a few categories were selected from each instrument. Therefore, if one were to compare
the two instruments further, Tripod should be expanded on or supplemented with additional

questions, as in Klette et al. (2017).

5.3 Implications for CLIL in Norway

This summation of the findings may inform stakeholders, discuss the pros and cons of CLIL in
Norway, and suggest how to improve CLIL teaching. Despite a high level of English proficiency
in Norway, CLIL holds an important place in the Norwegian educational system. CLIL targets
CALP language and internationalizes Norwegian students, thus preparing them for the bilingual
and multicultural future that they will most likely face. These goals are also expressed in the
English subject curriculum, implying that they are relevant to language teaching and valued on
a national level (The Norwegian Directorate for Education and Training, 2013a). The three
schools reported that there were twice as many applicants as placements, illustrating the level
of student demand for CLIL in Norway. By marketing CLIL as international, students from
multicultural backgrounds may also surround themselves with like-minded peers. These factors

make CLIL a unique learning opportunity that students largely appreciate.

5.3.1.1 Policy and planning

As useful as CLIL may be, there are a number of issues that need to be explored for CLIL to
achieve its full potential in the Norwegian context. National policies and teacher training have
been identified as key factors in the successful implementation of CLIL (Sylvén, 2013). The
findings of this thesis, therefore, call for more policy and planning. Fears about domain loss are

confirmed—although there is evidence of the L1 in the observed CLIL teaching, it is not
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systematized. This may suggest a need for a CLIL curriculum or language policy that ensures
proficiency in and presence of the L1 in CLIL content subjects. Lack of the L1 is also an issue in
Norwegian tertiary education (see Schwach, Brandt, & Dalseng, 2012; Schwach & Dalseng,
2011; Schwach & Elken, 2018), implying that teachers in Norway generally lack the strategies
needed to balance teaching through two languages. The Language Council of Norway has
suggested “parallel language teaching” to counter this (The Language Council of Norway,
2017b). There is additionally a lack of resources in CLIL materials; the results of Article Il call
for materials in English L2 that suit the needs of the Norwegian national curricula. The lack of
materials currently makes CLIL an arduous endeavor for CLIL teachers as they must individually

compile their own materials (Baetens Beardsmore, 2009, p. 214).

Article Il further suggests that School 3 requires more strategic planning on including CLIL
students in the school. Students reported feeling isolated and different from the rest of the
students at the school. Creating elite programs in Norway is a dangerous enterprise; it
contradicts the Norwegian democratic notion of “fellesskolen” (comprehensive school)—that
children have the right to the same level of education and equal opportunities (Store Norske
Leksikon, 2009). In this context, being part of a program that recruits top students may be
received poorly by the rest of the school. School 2 did not report any problems in this regard
and is therefore considered to be a model school for inclusivity. This could be explored further
in later research. A final suggestion concerns the potential of CLIL for foreign languages. Norway
has documented CLIL in German and Spanish (The Norwegian National Center for Foreign
Languages in Education, 2011a), but this has been a minor undertaking. With the growing need
for more competence in foreign languages (cf. Hellekjaer, 1991; Hellekjzer, 2007), Norway may
benefit from increasing the use of foreign languages in content subjects. Limiting the language
of instruction to only Norwegian and Sami not only affects English; it also affects a number of
languages that the state has explicitly expressed wishes for students to develop more
competence in (see The Norwegian Ministry of Education and Research, 2007a; The Norwegian

Ministry of Education and Research, 2007b).
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5.3.1.2 Improving CLIL teaching

CLIL teaching in Norway has yielded numerous favorable results. Norwegian teachers appear
to be at a high enough proficiency level in English. They follow the subject curriculum, and there
is no evidence of loss of content.?” The CLIL teachers scaffold language, and students confirm
that they understand the teachers. There is a high level of student input and opportunities for
students to speak English. However, there are a few potential areas for improvement. One
point is the lack of reading and writing in CLIL subjects; by increasing the focus on these
language skills in the classroom, the students may receive more support in fostering said skills.
Another point is the modeling and use of strategies to help students complete tasks. It seems
implicit that students should understand what to do and how to do it; nevertheless, this could
be rendered more explicit in the teaching as explicit teaching is more beneficial to learning
(Hattie, 2009, p. 201). Moreover, students report that they do not feel included in the choice
of topics and activities. The Norwegian national subject curricula are quite free, and students
could easily be included in this process (see The Norwegian Directorate for Education and
Training, 2013b). Lastly, | posit that the upper secondary teaching in School 2 may benefit from
using similar teaching strategies to the lower secondary teaching in School 1: the lower
secondary CLIL teachers had more variation and student involvement in tasks. The challenge

lies in teaching abstract concepts and theory through more than just discussion.

5.4 Conclusion

This thesis has sought to characterize CLIL teaching in Norwegian secondary classrooms
through observing content, language, scaffolding, and student perspectives. A number of traits
were identified. Some traits were positive; others negative. Most importantly, we are beginning
to hone in on what identifies effective bilingual teaching. By opening the black box of CLIL
teaching in Norway, | hope to start a discussion surrounding these CLIL teacher “frogs” who are

more than content teachers but not quite language teachers. This may move the discussion of

27 This aspect could be explored much further, especially through comparing CLIL teaching to non-CLIL teaching,
and product-oriented research on students’ content knowledge
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bilingual education in Europe toward how instead of why they should teach bilingual education
(Navés, 2009) because, ultimately, “CLIL should not be based on guesswork, fashionable
political ideas, or potential gains for a particular school; it should all be for the benefit of the

student” (Sylvén, 2013, p. 316).
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As a bilingual teaching method, Content and Language Integrated Received 3 October 2017
Learning (CLIL) is growing in popularity in Europe and research has Accepted 21 April 2018
primarily focused on (language) learning outcomes. Few studies have

identified what characterizes teaching in the CLIL classroom in terms of CLIL teaching:

. . . . . L eaching; CLIL
content and Ia_nguage integration. Studying how CLIL is prac.tlced is .V|tal pedagogy; content and
to understanding how it works and how students can benefit from it. In language integrated
this study, we filmed and observed CLIL lessons in science and learning; teaching practices
mathematics in a 9th grade, Norwegian CLIL class offering subjects in
English. The present study uses The Protocol for Language Arts Teaching
Observation (PLATO) to analyze video-recordings of CLIL lessons in
science and mathematics, emphasizing a within-CLIL focus, and
compared this with the English language teaching in the same class, as
a baseline. Our findings indicate content-driven and intellectually
challenging CLIL teaching with clear instructional explanations and
systematic language support. English was used as frequently in the CLIL
teaching as in the English teaching. Content and language were clearly
integrated in the observed CLIL lessons, underscoring that the CLIL
teachers successfully conveyed their subject in the target language.

KEYWORDS

Introduction

A central research approach to understanding the Content and Language Integrated Learning (CLIL)
methodology is identifying what happens in the CLIL classroom. Despite the growing body of CLIL
research in Europe, its focus has primarily been on language outcomes in the form of tests (Brevik
and Moe 2012; Coyle 2007; Georgiou 2012; Lasagabaster and Ruiz de Zarobe 2010; Llinares 2015).
While recent years have shown a growing number of studies that focus on the interplay between
content and language learning (e.g. Llinares, Morton, and Whittaker 2012; Nikula et al. 2016a),
researchers have argued that large areas of CLIL teaching remain uninvestigated, especially
content (cf. Cenoz, Genesee, and Gorter 2014; Ferndndez-Sanjurjo, Ferndndez-Costales, and Arias
Blanco 2017). Studies on CLIL classrooms have mainly focused on language use (Dalton-Puffer
2007; Dalton-Puffer, Nikula, and Smit 2010; De Graaff, Koopman, Anikina and Westhoff 2007;
Escobar Urmeneta 2013; Nikula 2010, 2015; Tavares 2015).

Recent research on CLIL has emphasized that integration should be a practical implementation as
well as a theoretical lens (Llinares 2015; Ruiz de Zarobe and Cenoz 2015). Researchers therefore need
to describe CLIL teaching practices to address ‘the significant gap between CLIL theory and CLIL prac-
tice’. To close this gap, two areas in need of further research have been suggested, namely how CLIL is
practiced, and how content is approached by the CLIL teachers (Admiraal, Westhoff, and De Bot 2006;
Dalton-Puffer 2011). The present study addresses these issues by analyzing actions captured by video

CONTACT Karina Rose Mahan @ karina.mahan@usn.no
© 2018 Informa UK Limited, trading as Taylor & Francis Group


http://crossmark.crossref.org/dialog/?doi=10.1080/13670050.2018.1472206&domain=pdf
http://orcid.org/0000-0002-7083-1171
mailto:karina.mahan@usn.no
http://www.tandfonline.com

2 (&) KR MAHANETAL

observations of naturalistic CLIL teaching in science and mathematics. The aim is to identify what
characterizes CLIL teaching in science and mathematics in terms of content and language when
taught in English as a second language. Our approach is pedagogical and holistic, focusing on the
nature of the content subjects as well.

Reviewing research on the CLIL classroom

One of the underlying justifications of CLIL is that students will benefit from it. This is referred to as
the ‘added value’ of CLIL, understood as what CLIL contributes to the classroom that language and
content subjects separately do not (Ball, Kelly, and Clegg 2016; Coyle, Hood, and Marsh 2010; Dalton-
Puffer 2007; Marsh 2002). The most commonly cited advantage is the added opportunities to speak a
foreign or second language (L2) in another subject. Research indicates that some skills seem to be
positively affected by CLIL teaching (listening and reading) (Admiraal et al. 2006; Brevik and Moe
2012; Dalton-Puffer 2007; Lasagabaster and Ruiz De Zarobe 2010; Vollmer 2008). However, CLIL's
added value has not been argued on the basis of classroom observations. Observational studies
have largely used video and audio data from CLIL classrooms to describe patterns of discourse
(see Dalton-Puffer 2007; Evnitskaya and Morton 2011; Llinares and Whittaker 2007; Moore 2009;
Morton and Llinares 2016; Nikula 2010, 2005, 2015; Relafio Pastor 2015). We argue that observation
can additionally be used to describe the ‘range and practices by CLIL teachers,” which Van Kampen,
Admiraal, and Berry (2016) refer to as CLIL pedagogy.

Van Kampen et al. (2016) analyzed survey data and interviews among CLIL and non-CLIL teachers,
and argue that CLIL teaching is more interactive and dialogue-based than non-CLIL teaching, which
corroborates findings from discourse analysis (Dalton-Puffer 2007; Dalton-Puffer, Nikula, and Smit
2010). Van Kampen et al. (2016) note that the weakest point of CLIL teachers’ self-reported practices
is their awareness and use of subject-specific literacies.

Another study concerns classroom observations of CLIL practices (De Graaff et al. 2007). To the
best of our knowledge, this is the only CLIL study using an observation manual to determine success-
ful practices. The study uncovered that CLIL teachers use a range of effective language teaching tools,
including authentic materials and visual aids. In accordance with Van Kampen et al. (2016), neither
CLIL teachers nor English teachers focused on correcting students’ use of English. Instead, content
subject teachers offered implicit language support (De Graaff et al. 2007, 620).

The ‘disparate nature’ of CLIL research combined with the many varieties of CLIL makes it difficult
to characterize CLIL teaching, particularly since each content subject has its own needs and traditions
(Van Kampen et al. 2016). Studies suggest that students who study science in their first language (L1)
perform slightly better than their CLIL counterparts in the content subject (Ferndndez-Sanjurjo, Fer-
nandez-Costales, and Arias Blanco 2017), while CLIL science students largely improve their reading,
writing, and grammar compared to non-CLIL science students (Pérez-Vidal and Roquet 2015).
Although teachers who teach science in L1 have a wider repertoire of meaning-making, which
gives nuances in instructional explanations (Nikula 2010), using L2 can facilitate science learning
because CLIL teachers feel the need to plan lessons in greater detail (Grandinetti, Langellotti, and
Ting 2013; Nikula 2010).

CLIL mathematics research has primarily focused on the relationship between content and
language, and results are mixed. Studies have suggested that mathematics students at university
level do not understand lectures or how to ‘talk in math’ in L2, CLIL students who are provided con-
textual language clues in arithmetic problems outscore students who do not (Migdadi and Al-Jamal
2013; Van Rinsveld, Schiltz, Brunner, Landerl and Ugen 2016), and language scaffolding in CLIL math-
ematics unfolds similarly as in language teaching (Tavares 2015). These studies suggest that language
is crucial to mathematics teaching, with a need to clarify the relationship between mathematics and
language.

We conclude that CLIL teachers and students use many linguistic resources, but there needs to be
a more systematic focus on how to scaffold content learning through language (Dalton-Puffer 2007;
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Dalton-Puffer et al. 2010; Migdadi and Al-Jamal 2013; Van Rinsveld et al. 2016). Furthermore, research
needs to clarify how content is taught in CLIL teaching, with focus on subject-specific features (Meyer,
Coyle, Halbach, Shuck and Ting 2015; Van Kampen et al. 2016). By observing how CLIL is taught in
terms of content and language integration, our study aims to shed light on how CLIL science and
mathematics teachers teach their respective subjects in L2. Bearing the aforementioned research
gaps in mind, our study poses the following research question: What characterizes CLIL teaching in
science and mathematics in terms of content and language when taught in English as a second
language? In order to examine this research question, we observe classroom teaching for the
same students in both CLIL subjects. We have also decided to include observations of the class’
English lessons for, and use their L2 teaching as a baseline to understand how English functions in
their language subject, as done in other research (Nikula 2010).

Conceptualizing integration in CLIL

According to Vygotsky, learning is a social activity (Vygotsky 1978; Wertsch 1985). There is an intricate
relationship between mental processes and communication, meaning learning is heavily imbued in
social interaction (Hickmann 1985; Mercer 2004). In line with Vygotsky, ‘the most significant moment
in the course of intellectual development [...] occurs when speech and practical activity, two pre-
viously completely independent lines of development, converge’ (Vygotsky 1978, 24). Classroom
talk, in this sense, becomes the ‘chief locus of knowledge construction,’ as subjects are ‘talked into
being’ (Dalton-Puffer 2016, 29). Integration theories that operate on a local level (i.e. the classroom)
are therefore often situated within a sociocultural framing (e.g. Evnitskaya and Morton 2011; Llinares
and Whittaker 2010; Morton and Llinares 2016; Nikula 2010).

Following Vygotsky's thought, learning a subject means starting the process of becoming a
member of a certain community (Sfard 1998, 6). In this view, ‘content’ and ‘language’ are complex
processes that one cannot simply acquire, but rather participate in. Students must not only know
and understand concepts in, for instance, science, but also be able to think, speak and write scienti-
fically. Subjects are considered the result of historical processes, in which researchers and teachers
are ‘socialized in specific discourses and practices’ (Nikula et al. 2016b, 7-8). The use of language
depends on the content subject, which can vary in its structure of discourse and vocabulary (Shana-
han and Shanahan 2012). Concepts which are gaining foothold in this direction include pluriliteracies
(Meyer et al. 2015; Meyer and Coyle 2017) and disciplinary literacy (Airey, 2015; Shanahan and Sha-
nahan 2012). These concepts resist language as generalized skills that can be applied across the cur-
riculum, instead focusing on language skills necessary to understand the individual content subject.

Many CLIL scholars have attempted to clarify the integration between content and language (e.g.
Berger 2016; Gajo 2007; Llinares 2015; Lorenzo 2007). Content is considered the antithesis of
language, defined as ‘any topic, theme, or non-language issue’ (Genesee 1994, 3). Language, on
the other hand, has often been perceived as developing ‘skills in speaking, reading and writing,
which are readily transferable to other areas of the curriculum’ (Davison 2005, 221). CLIL scholars
argue that what separates CLIL from other types of bilingual education is its preoccupation with inte-
grating the two; seeing content and language as ‘emergent synergies’ that create a whole (Coyle,
Hood, and Marsh 2010, 27). In our view, integration’s goal is to draw on aspects of content and
language teaching optimally in the classroom to foster learning. However, there are some problems
in conceptualizing and realizing the potential of integration (Gajo and Serra 2002; Llinares 2015). For
example, integration might entail ‘mapping the characteristics and interplay of content and
language,’ De Graaff (2016, xiii). In this sense, integration is not simply adding content and language
to a sum or applying language goals and methods to content subjects. Instead, it involves establish-
ing the role and needs of content and language for each subject, as ‘an integrated perspective on
content and language is not the same in history as in physics teaching’ (De Graaff 2016, xv).

It is acknowledged that literacy, in the fundamental and derived senses, is a crucial part of science
(Norris and Phillips 2003). The fundamental sense is based on the essential role of text in science and
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involves reading, writing, and being fluid in the discourse patterns and communication systems of
science. The derived sense involves being knowledgeable and educated in science, and being able
to take a critical stance on information (Norris and Phillips 2003; @degaard, Haug, Mork and Servik
2014). Mathematics requires a different approach. On the one hand, mathematical language has
long been considered a language in its own right (Pimm 1987). Berger (2016) argues that although
there are symbols and terminology unique to mathematics, ‘mathematical content or understanding
is inconceivable without the flexibility of everyday language’ (Berger 2016, 75). Barwell (2005)
concurs, emphasizing the need to understanding mathematics classroom problem genres (e.g.
how to solve tasks), as well as solving them using subject-specific terminology. These understandings
point to the importance of subject-specific literacies. In our study, we have used subject-specific lit-
eracies as a lens for understanding how the CLIL teachers teach the subjects within the context of its
tradition. This has also aided us in understanding the use and role of language in science and
mathematics.

CLIL in Norway

In Norway, CLIL is defined as teaching 30% or more of the curriculum in content subjects in a
language other than L1 (Brevik and Moe 2012; Hellekjaer 2005). The first CLIL initiative was sponsored
by the Norwegian Ministry of Education and Research in 1993 (Svenhard et al. 2007). Since then, CLIL
has been a grassroots initiative. Implementing CLIL is the responsibility of the individual county,
school, or teacher. CLIL teaching varies between schools, including the number of CLIL subjects
offered and the languages used. Although most CLIL initiatives use English as the teaching language,
some at primary and lower secondary level have used French and German (Svenhard, Servant, Hel-
lekjaer and Bghn 2007). The majority of CLIL classes in Norway are at the upper secondary school level,
and a survey in 2004 indicated that 4%-7% of upper secondary schools offered some form of CLIL
teaching (Svenhard et al. 2007). To the best of our knowledge, few lower secondary schools offer
CLIL teaching in in Norway, and only one of these has done so consistently over time (since 2011).
Little prior research has been conducted in these classrooms, which is why we do so in the
present study.

Methods

To infer CLIL practices, we sought characteristics of CLIL teaching in mathematics and science in nat-
uralistic video data. During the 2015-2016 school year, the Linking Instruction and Student Experi-
ences (LISE) team collected data from one CLIL classroom. Four consecutive lessons in two CLIL
subjects (science and mathematics), in addition to English L2 lessons, were filmed in the same
class. This totaled 12 lessons (60 min each). The data enabled us to identify aspects of integration
across CLIL subjects, and use the English lessons as a baseline concerning L2 language use.

Sample

Our sample was a 9th grade CLIL class in a Norwegian public school (ages 14-15). Students must
apply for the CLIL program, taking an English reading test and an interview to prove their English
level. The participants are the science, mathematics, and English teachers (n = 3), and the students

Table 1. Teacher background information.

Subject Gender L1 Teacher education Education in the subject Teaching experience  CLIL teacher
Science Female English Yes 60 ECTS 6 years 6 years
Mathematics Female  Norwegian Yes 30 ECTS 2 years 1 year
English Male Norwegian Yes 300 ECTS (Master’s degree) 3 years 1 year

Note: ECTS = European Credit Transfer and Accumulation System.
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of the CLIL class (n=26). Table 1 offers background information on the teachers, including CLIL
experiences.

Video recordings

Video recordings are valuable in classroom analysis due to the possibility of systematically investi-
gating complex educational settings and deconstructing qualities of teaching (Blikstad-Balas 2016;
Snell 2011). Our design relied on two cameras: one small, wall-mounted camera at the back of the
classroom, facing the teacher; the other at the front, facing the whole classroom. We had two micro-
phones; one on the teacher, the other capturing student conversations.

Data analysis

We analyzed the video data using the Protocol for Language Arts Teaching Observation (PLATO)
(Grossman, Loeb, Cohen, Hammerness and Wyckoff 2010). PLATO is particularly relevant, as it is
designed to assess content and language aspects of teaching. Despite PLATO’s focus on language
arts teaching, it has already been used to study mathematics teaching in the US, Finland and
Norway (Cohen, Grossman, Borko, Loeb & Shavelson 2013; Cohen, Schuldt, Brown & Grossman
2016; Kane and Staiger 2012; Klette and Blikstad-Balas 2017; Klette, Blikstad-Balas, and Roe 2017;
Luoto, Klette, and Blikstad-Balas under review; Stovner 2018). We applied it to CLIL teaching in math-
ematics and science.

PLATO consists of 13 elements considered to represent effective teaching (e.g. Klette and Blikstad-
Balas 2017). Among these elements, we have chosen six that comply with the CLIL conceptualization
of content and language integration. We used these elements in our data analysis to infer CLIL
characteristics in the observed lessons, including integration of content and language (see Table
2). PLATO scores on a scale from 1 to 4, and assigns scores for every 15-minute segment of video
data. Each recorded lesson lasted for approximately 60 min and was divided into 15-minute seg-
ments for analysis. Low-end teaching indicates there is no evidence (score 1) or little evidence
(score 2) of the element in question. High-end teaching indicates evidence with some weaknesses
(score 3) or strong and consistent evidence (score 4).

Purpose (PUR) examines how the purpose of a lesson is made explicit by the teacher and reflected
in student activities (Grossman 2015). We used this element to investigate if the goals of the CLIL
teaching were primarily content- or language-driven (Banegas 2016; Lasagabaster 2008; Met 1999).

Representation of content (ROC) denotes the teacher’s accuracy in talking about their subject
(Grossman 2015). PLATO differentiates between instructional explanations (how the teacher explains
the content) and conceptual richness (the type of explanations offered). Accuracy means that the
teacher adequately provides a sufficient level of explanation (score 3), although the explanations
are not necessarily nuanced in ways that help students distinguish among different features of
related ideas (Grossman 2015). Conversely, the examples, analogies, and/or explanations are not suf-
ficiently complete to explain the concept, and only touch on surface level features of the content
(score 2). As for conceptual richness, we differentiate between explanations that focus on deeper con-
ceptual understanding (score 4), explanations that mainly focus on conceptual understanding (score
3), and superficial explanations that mostly focus on procedures, rules, or labeling terms (score 2).
ROC is of relevance, as CLIL teachers often express concerns about talking accurately about their
subject through L2 (Maasum, Maarof, Yamay & Zakaria 2012; Pérez-Cafiado 2016; Sulista 2012).

Intellectual challenge (IC) represents the intellectual rigor of student activities, including student-teacher
conversations (Grossman 2015). PLATO differentiates between low-level (rote and recall) and high-level
activities (analyzing, synthesizing, and interpreting). IC enables us to observe if content and language
are integrated enough for students to understand material and complete tasks (Coyle et al. 2010).

Classroom discourse (CD) examines what formats and how much speaking time the students are
provided (opportunity), and how the teacher responds to and builds on student ideas (uptake)
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Table 2. Content and language features of teaching, based on six PLATO elements (Grossman 2015).

1: Almost no evidence

2: Provides limited evidence

3: Provides evidence with
some weaknesses

4. Provides strong and
consistent evidence

PUR  No clear learning goal
or unrelated to

disciplinary skills

ROC  Instructional
explanations: Weak or
incorrect
explanations of
disciplinary concepts.
No conceptual
richness

IC Activities are rote/recall

CD  Opportunities: Few or
no opportunities for
student talk.

Uptake: Few or no
response to students’
ideas

TBI  Use: No authentic text
present.
Production: No
opportunities for
students to engage in
writing

ALL  Materials: No
supportive materials.
Academic language:
Teacher does not
introduce, define, or
prompt use of
academic terms

Communicated or inferred
goal, as a general
disciplinary topic

Instructional explanations:
Incomplete explanations
which touch on surface-
level features of subject
content.

Conceptual richness:
Superficial representation,
focusing on rules, labels,
procedures. Little
attention to deeper
understanding

Mostly rote/recall, some
analysis/inference

Opportunities: Occasional
opportunities for student
talk.

Uptake: Brief responses
with no elaborative
discussion or help to
develop

Use: Refers to details in
authentic text.
Production: Brief pieces of
connected text (at least
3 min)

Materials: Teacher provides
relevant supportive
materials, but are not used.
Academic language:
Teacher rarely introduces,
defines, or prompts
academic terms

Communicated, specific goal
related to development of
disciplinary skills. Activities
align with goal

Instructional explanations:
Accurate but un-nuanced
explanations of disciplinary
concepts. May address
student misunderstandings.
Conceptual richness: A
balance of rules, labels,
procedures. Attention to
deeper understanding

Mostly analysis/inference/
idea generation/
interpretation

Opportunities: Opportunities
for student talk for at least
5 min. Only 2-3 students
participate.

Uptake: Teacher occasionally
builds on student ideas (re-
voices in academic
language, asks for
elaboration)

Use: Active use of authentic
text to gain understanding.
Production: Sustained
opportunities in a particular
genre or structure (at least
7 min)

Materials: Teacher provides
and prompts use of relevant
accessible, supportive
materials.

Academic language: Teacher
introduces, defines, and
highlights academic
language

Communicated, specific goal
related to development of
disciplinary skills. Activities
align with goal. Evidence of
student awareness. Teacher
refers back to goal

Instructional explanations:
Accurate and clear
explanations, addressing
student misunderstandings
and highlighting nuances.
Conceptual richness:
Conceptual understanding
of content beyond the
superficial to focus on
interpretation or deeper
understanding

Mostly sophisticated or high-
level analytic and inferential
thinking

Opportunities: Opportunities
for student talk for at least
5 min. The majority of
students participate by
speaking and/or listening.
Uptake: A consistent
engagement in high-level
uptake

Use: Active use of authentic
text for a sustained period of
time (at least 7 min).
Production: Sustained
opportunities with attention
to issues of writing, style, or
genre (at least 7 min)

Materials: Teacher provides
and prompts use of relevant
materials. Evidence of use.
Academic language: Teacher
consistently introduces,
defines, and highlights
academic language.
Students have multiple
opportunities to use them

Note: PUR = Purpose. ROC = Representation of content. IC = Intellectual Challenge. CD = Classroom Discourse. TBI = Text Based
Instruction. ALL = Accommodations for Language Learning.

(Grossman 2015). Opportunities for conversations about subject content is evidence toward low-end
(score 2) if the conversations last less than one third of the segment, and evidence toward high-end
(score 3 and 4) if the conversations last longer, stay on track, and include open-ended questions. Iden-
tifying how teachers and students talk is motivated by research suggesting that CLIL offers student-
talking opportunities and high-quality conversations (Dalton-Puffer 2007; De Graaff et al. 2007; Nikula

2010).

Text-based instruction (TBI) relates to how teachers approach reading and writing in the classroom
(Grossman 2015). TBI differentiates between the use of texts (reading) and production of texts
(writing). This establishes the opportunities for student engagement with texts, acknowledging the
subject-specific reading and writing conventions. PLATO states that ‘authentic texts’ comprises pub-
lished material, student-generated work, pieces of music or art, graphs, tables, or film/video used for
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teaching. Research indicates that writing opportunities in the CLIL classroom are limited, and often
viewed as homework activity (Dalton-Puffer, 2007).

Accommodations for Language Learning (ALL) refers to strategies teachers use to make lessons
available to L2 speakers through supportive materials and academic language (Grossman 2015). Sup-
portive materials include visual aids that enable students to understand a lesson in L2. Academic
language denotes subject-specific terminology related to the content of the lesson at the low end
(score 2), including the teacher’s strategic use of L1 to explain or prompt terminology. At the high
end (scores 3-4), academic language consists of features to describe complex ideas, abstract con-
cepts, and cognitive processes (thinking skills); including the discourse level (communicate, clarify
and negotiate meaning), syntactic level (make messages, paragraphs, and sentences clear and
correct), and lexical level (choose and use the best terms to convey meaning). In CLIL teaching, aca-
demic language instruction is needed for L2 learners who might struggle to understand and use the
language of mathematics and science. When CLIL teachers provide language support, the amount
may depend on the age or skills of the students (De Graaff et al. 2007; Harvey Tihinen, Maatta &
Uusiautti 2013).

Research credibility and ethics

Several precautions were taken to ensure the trustworthiness of this study (Creswell 2009; Perakyla
2011). First, following the ethical guidelines of the Norwegian Center for Research Data, written
and informed consent was provided by parents, students, and teachers (NESH 2006). Second,
using PLATO ensures the research is less prone to personal interpretations and allows for comparabil-
ity (Klette and Blikstad-Balas 2017). The segments were coded by certified PLATO raters. 25% of the
observations in each CLIL subject were double-scored by experts in the respective subjects to ensure
high levels of ongoing interrater agreement (> 80% exact-score agreement) (Cohen et al. 2016, 8).

A possible limitation of this study is that it will not capture all aspects of CLIL teaching, since the
PLATO manual is not designed specifically for CLIL instruction. However, based on its use in the afore-
mentioned prior studies of mathematics teaching in the US, Finland and Norway, and our own analy-
sis, we believe that PLATO is nevertheless a useful tool in our study. The small sample does not allow
for generalizability either (Johnson and Christensen 2014). In line with this, the present study is con-
cerned with how CLIL is practiced in a specific setting, with no intention of generalization. Therefore,
we believe our design provides valuable data on the characteristics of CLIL teaching.

Results

Results indicate that the CLIL teaching in science and mathematics addressed distinct characteristics
relating to the integration of content and language. Both CLIL subjects were taught in English L2.
Although the CLIL teachers offered language support and numerous opportunities to speak, there
were few opportunities for reading and writing. The CLIL teaching was content-driven, with rich
explanations, and intellectually challenging.

Language features of CLIL teaching

In the CLIL lessons, teachers and students spoke L2 83 -97- of the time, confirming a systematic L2
presence. Notably, L2 was used as much in the CLIL subjects as in the L2 subject. The CLIL teachers
largely used L1 for administrative purposes, and to aid the students in understanding the content
subjects.

Academic language (ALL)
While L2 seemed to be used in effective ways to scaffold content learning in the CLIL subjects, there
did not appear to be any explicit focus on L2 apart from consistent use of academic language. Both
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CLIL teachers used subject-specific terminology throughout their lessons (minimum score 2), but
varied the extent to which they defined (score 3) or prompted students to use it (score 4). Using
L2 subject as a baseline, Figure 1 shows that in L2 lessons, students only occasionally used academic
language (7% high-end, scores 3-4), while they did so frequently in mathematics (58%) and science

(79%), to describe complex ideas, abstract concepts, and thinking skills.

The science teacher consistently gave tasks related to subject-specific terminology, offering
opportunities to negotiate scientific meaning both in L1 and L2. In Excerpt 1, she uses L1 (underlined)
to aid the students in learning subject-specific L2 terminology. It is noteworthy how the teacher uses

everyday language to support learning of L2 vocabulary:

Excerpt 1 (Science, Academic Language, Score 4):

Teacher:

Student:
Teacher:

The mathematics teacher also encouraged the students to use L1 and L2 terminology to clarify
content meaning. In Excerpt 2, she asks three students to explain how one mathematical function
can differ from another, prompting the students to use subject-specific terminology (underlined)

What does etsende mean in English? [...] Anybody that would like to give the answer to that? Etsende,
what’s that? Starts with a C? What does it do?

It eats your skin.

Yeah, exactly. So, it eats up your skin ... can eat your skin. [...] Corrosive is the word. Corrosive.

and by doing so, negotiating content meaning:

Excerpt 2 (Mathematics, Academic Language, Score 4):

Teacher:

Student 1:

Teacher:

Student 2:

Teacher:

Student 3:

Teacher:

Student 3:

Teacher:

Student 3:

Teacher:

Student 3:

Teacher:

Student 3:

Teacher:

Student 3:

Can you try to explain in mathematical terms? [...]

So, so, so, that's minus three, right?

That's a negative. Minus negative. Slope? Ok, how can you see that?
Because it's going that way?

It's going the other way. Yeah. Do you want to explain further, [...]?
Fordi stigningstallet er ved minus? [Because the slope is at minus?]

In English?

Because the stigningstall is ...

What's the stigningstall in English?

Slope.

Yes, thank you.

If the slope is minus, means that the Y goes downwards, not upwards, because the slope is down-
wards, not upwards.

Ok. So, what does the ‘B’ mean here?

When the line hits the ‘Y".

Yeah. And what do we call that?

The Y-intercept.

Academic Language

30
20
10 .
0
2 3 4

M Science Math English

Figure 1. PLATO scores for Academic Language in science, mathematics, and English.
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Table 3. Percentage of segments showing opportunities to listen, speak, read, and write across the subjects: high-end PLATO
scores (3-4).

Subject Listening and speaking Reading Writing
Science 86% 0% 14%
Mathematics 83% 0% 0%
English 60% 20% 0%

Note: Listening and speaking = Classroom Discourse (CD), sub-category Opportunities. Reading = Text-Based Instruction (TBI), sub-
category ‘Use.” Writing = Text-Based Instruction (TBI), sub-category ‘Production’ (See Table 3). Each segment can include any
aspect of speaking, reading, and writing. Therefore, each category can score up to 100%.

Here, the mathematics teacher integrates academic language and content by prompting the stu-
dents to convey subject-specific terminology, with Students 1 and 2 negotiating meaning in L2.
Student 3 opts to explain in L1, with the teacher prompting him to use L2.

Supportive materials (ALL)

We also investigated the type of supportive material the teachers provided, and found several
instances of visual representations to aid content learning in the CLIL subjects. Again using the L2
subject as baseline, we infrequently found materials offered as language support in the English
lesson (20% high-end), quite similarly to mathematics (25%). The science teaching used extensively
more supportive materials (79% high-end), but both CLIL teachers used these materials to integrate
content and language. This included science props (e.g. vegetables) for the students to name, pic-
tures with labels so students could identify certain items, and models of items they were building
in the laboratory. An example of supportive materials in mathematics was a drawing of a box with
terminology and descriptions, which the students actively used to construct their own boxes and
negotiate content meaning during the process.

Opportunities to listen and speak (CD), read and write (TBI)

A third characteristic of language integration in the CLIL lessons concerned opportunities to use L2.
We found a striking similarity in the students’ opportunities to listen and speak through classroom
discourse across both CLIL subjects (86% high-end in science and 83% in mathematics), even to a
larger extent than the L2 subject (60%). This suggests that these opportunities are characteristic of
CLIL teaching, rather than subject-dependent (Table 3). One reason is the large amount of group
work in the CLIL subjects, whereas the L2 subject had more individual work.

In addition, we identified the CLIL teachers’ consistent uptake of student responses and ideas in
classroom discourse, within and across the CLIL lessons. In mathematics and science, the teachers
prompted the students to justify their answers during most lessons (science 57% high-end; math-
ematics 67%). Excerpt 3 shows the mathematics teacher’s engagement in high-level uptake, contri-
buting to students’ opportunities to negotiate content meaning in L2.

Excerpt 3 (Mathematics, Uptake, Score 4):

Teacher: At what values of x would the volume be zero? So, at zero, here. How could this parenthesis here
be zero? Or this parenthesis here be zero.

Student 2: Ok.[...]

Teacher: Yeah, but how could ... could you have any other values of x that also would be zero? Other than
zero. Because the question asks where it intersects the x-axis

Student 2:  One hundred!

Teacher: One hundred? So, thirty minus two times one hundred. That’s ...

Student 1:  Explain hvor kommer [where comes] ...

Student 2:  It's x minus. You can have a minus box.

Teacher: Yeah, that’s true. But the volume would be less than zero.
Student 2:  So, then it's before. Before one hundred x.
Teacher: Could you ..., could you turn this parenthesis ... could you give us an x-value that would make this

parenthesis to be zero?
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Student 3:  Uh. Fifteen?

Teacher: Yep. Because thirty minus two times fifteen is zero. So, then the whole thing would be zero.
Student 1:  Oh.
Teacher: Ok. Could you find a value of x here that would make this parenthesis, uh, to zero?

Here, the mathematics teacher asks for elaboration, addresses student ideas, and challenges stu-
dents to expand on these. These aspects point to L2 integration by high uptake of student responses,
and are implemented consistently throughout the mathematics teaching.

A final note concerns the (lack of) CLIL characteristics related to reading and writing. As shown in
Table 3, reading and writing had largely perfunctory functions across the subjects, meaning the stu-
dents read (in the L2 subject only) and wrote (in science only) primarily to solve tasks during group
work. Although texts were present during most CLIL lessons, all tasks and materials provided to the
students were authored by the teachers. Reading was not addressed in depth. Concerning writing,
they largely took notes in the mathematics class. However, in science, the teacher discussed how
to write a lab report, providing opportunities for sustained writing. Thus, while listening and speaking
seem characteristic both within and across the two CLIL subjects, the opportunities to write rather
seems a characteristic of science literacy.

Content-driven

We identified three content-driven features of the CLIL teaching, which entailed how the teachers
expressed the purpose of the lessons (PUR), what type of instructional explanations the teachers pro-
vided (ROC), and the intellectual challenges (IC) of the tasks and activities the students were provided
to fulfill said purpose.

Purpose (PUR)

While the CLIL teachers expressed no language learning goals, content-driven purposes were expli-
citly stated in both CLIL subjects, as here in Excerpt 4 where the science teacher expresses the goal of
a science experiment:

Excerpt 4 (Science, Purpose, Score 4).

Teacher: We're going to be doing a ‘red cabbage indicator.’ Right, so we're going to be testing solutions for
whether or not they are acids or bases. We're going to see what kind of ... what kind of effect the,
um, the indicator has. Ok? [Writes: Goals for lab -> finding the pH of different substances using
universal indicators] Ok, I'm going to give you your lab [assignment]. Please read it now, for five
minutes. Then | want you to figure out what are the goals for the lab. Ok? [Students read assign-
ment] What is the goal, what is the purpose of the lab? Goals? Or goals? [Student], you had an
idea?

Student:  To figure out the pH values of different things by using different indicators.

Teacher:  Yeah? So. Finding the pH of different substances. Right? Using ... [student], yeah?

Student:  But also, do you think we will be able to find the properties of acids and bases?

Teacher: Hmm, good question. | don’t know if you can do that. If you think about it, what are you going to see?
What are you going to observe?

Student:  We are going to observe whether the substance or object or whatever we are testing is acidic or ...

Teacher: Yeah, but what are the properties? We're not going to exactly be looking at the properties. No. So,
this is all about seeing ... learning about the pH scale, right? Um. The pH of different ... and then, and
you said, the pH scale, so we need to know about what this means.

This example indicates how the goal relates to the development of students’ science skills. The
teacher prompts students to state the purpose of the lesson, and there is evidence of student aware-
ness. Throughout the segment, the activities aligned with this goal, and toward the end of the
segment, the teacher referred back to it. This example is representative of the high-end, content-
driven purposes observed in 64% of the science segments. In mathematics, the goal was explicitly
communicated in only 17% of the segments, and also content-driven.
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Rich explanations (ROC)
Another characteristic of the content-driven teaching we observed concerned instructional expla-
nations and conceptual richness. The explanations of content in both CLIL subjects were rich,
lengthy, and accurate (science 71% high-end, mathematics 58%), suggesting integration of
content and language as the CLIL teachers conveyed the content of their subjects in L2. A difference
though, was the science teacher’s focus on conceptual understanding in most of the lessons (79%
high-end), whereas the mathematics teacher did so in a few segments only (17% high-end), primarily
focusing on explaining rules and procedures. This points to more conceptual richness in the science
teaching.

The science teacher focused on representing scientific phenomena and providing clear examples,
analogies, and explanations, as in this example where she explains the theory behind the pH-exper-
iment they are going to conduct:

Excerpt 5 (Science, Instructional Explanations and Conceptual Richness, Score 4):

Teacher: What is a pH scale? What is the range on it? What do you think, [student]? The range of the pH scale.

Student:  From zero to ... fourteen?

Teacher:  Yeah. Do you think in this world that we have just that, the ... that it's just between ... hmm ... zero
and fourteen? The pH? H stands for? What do you think? So, it's between zero and fourteen, ok, you
say that. This one is between zero and fourteen. What | was going to say was that the ... there is
more. Beyond fourteen and beyond zero. There are substances that are minus twenty-five. But in
general, this is our scale. Just know that it is not limited. What does H stand for?

Student:  Hydrogen.

Teacher:  Good. So, this is hydrogen. What do you think ‘p’ stands for? They don't really know, but they assume
that it's called the ‘power of hydrogen. How cool is that? It's like a super power of hydrogen. And
then you had these things ... what is this power of hydrogen? What does it do? Well, it creates differ-
ent environments. Acidic or basic. Right? So, the hydrogen in it is ... it's the hydrogen'’s fault! The
hydrogen is at fault for creating acidity or ... basic ... basidity as well, I've seen. Ok, so, finding the
pH of different substances using a universal indicator, and also testing different indicators.

The science teacher’s L2 explanation of the pH scale is long, accurate, and clear, which she ties to
an earlier lesson where they talked about hydrogen, and explains how to use the theory during the
experiment. The primary focus concerns a conceptual understanding of the pH scale. Although the
mathematics teacher rarely explained concepts in depth, the L2 explanations were mostly accurate
and addressed student misunderstandings, as in Excerpt 6:

Excerpt 6 (Mathematics, Instructional Explanations, Score 3, Conceptual Richness, Score 2):

Teacher:  So, these two [graphs] show the difference for mobile phone subscription. So, this one is more
expensive, right?

Student:  Yeah?

Teacher:  And this one is less expensive, unless you use many megabytes per month. So, if you use any mega-
byte, this one increases. But this won't increase that much. Since the slope is different. So here, this
mobile phone subscription will be more expensive. If you use a lot of megabytes. So, in this point,
this one will start to be more expensive when you use more than how many megabytes? Fifty. So, if
you use more than fifty megabytes, this subscription will be more expensive. But if you use less than
fifty megabytes, this one will be more expensive. That's the answer to this one. So, when it says
cheapest to use the subscription, it's f of x. F of x is the first one, right? That's this one.

The mathematics teacher is explaining how to interpret and compare two graphs. The example is
accurate and clear to help the students solve the task at hand, although there is no focus on concep-
tual understanding of the graphs. Both CLIL teachers’ representations of content in L2 were not only
rich, but also consistently focused on subject-specific content.

Intellectually challenging

The third content-driven characteristic of the CLIL teaching was that it provided high intellectual chal-
lenges in terms of analytic/inferential tasks in more than half of both the science segments (57%
high-end), and the mathematics segments (58% high-end). Figure 2 gives an overview.
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Figure 2. PLATO scores for Intellectual Challenge in science, mathematics, and English.

Both CLIL subjects showed a mixture of rote/recall (score 2) and analytic/inference activities (score
3-4). In both subjects, the teachers encouraged the students to think like scientists and mathemati-
cians; formulating hypotheses, observing, testing, and justifying conclusions in science, and interpret-
ing visual representations of numbers in mathematics. Excerpt 7 offers an example:

Excerpt 7 (Mathematics, Intellectual Challenge, Score 3):

Teacher: So, when the graph intersects the x-axis, what will the value of y be then? When it intersects here?
For example, if it intersects about here? What is the value of y?

Student 1:  Zero.

Teacher: Zero! If it intersects here? What will the value of y be?

Student 1:  Fourteen point five?

Student 2:  What? No.

Teacher: Zero. Because it's always zero. On this axis. Where it intersects the x-axis, the y will always be zero.
Because here, the y is always zero. So, at this point, the coordinate will be twelve point zero. Eleven
point zero, ten point zero, nine point zero, eight point zero, seven point zero, zero point zero. And
what happen ... what do you think the volume is? Here?

Student 1:  Zero.

Teacher: Zero.

The first question was inferential, asking the students in L2 to infer based on the axes. When
Student 1 answered correctly, the teacher checked by asking a related question. When Student 1
then answered incorrectly, the teacher reformulated it to prompt the students to approach the ques-
tion differently, instead of reducing the intellectual challenge of the task. However, a lack of student
responses to analytic/inference questions reduced the level of intellectual challenge in some
instances.

Discussion

In this section, we return to our research question: What characterizes CLIL teaching in science and
mathematics in terms of content and language when taught in English as a second language? We
will discuss our findings in light of previous CLIL research and our understanding of integration.
One challenge is to discuss potential benefits or pitfalls when using L2 teaching as a baseline for com-
parison with the use of L2 in CLIL teaching. Another is whether the content-driven features of the
science and mathematics teaching are due to CLIL teaching or are common content features for
the subjects.

Although the differences between CLIL subjects are ultimately more interesting and significant for
understanding CLIL than the differences between them and English L2 teaching, using the latter as a
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baseline contributes to our understanding of the integration of language and content. Specifically, it
helps identify CLIL characteristics concerning content learning through L2. Characterizing the oral use
of languages of the CLIL classroom, this class spoke primarily in English L2, both in science and math-
ematics. Using L2 for 83 -97- of the time is extremely high, particularly compared to prior research in
Norway with 30% or more L2 use (Brevik and Moe 2012). Language and content integration seemed
to be a CLIL characteristic, as realized for example through the use of L1 to aid content understanding
(especially translating subject-specific terminology). This concurs with previous research that
suggests L1 is often used strategically by CLIL teachers (Gallagher and Colohan 2014; Gierlinger
2015; Martinez Adridan and Gutiérrez Mangado 2015; Tavares 2015).

Both CLIL subjects scored high on use of academic language, illustrating how the teachers used and
prompted subject-specific terminology consistently throughout the lessons. This points to process-
oriented integration, where the students are becoming members of the subject communities (Sfard
1998). Through prompting them to use terminology, the CLIL teachers push their students toward
being able to think and speak scientifically/mathematically in L2. We argue that this is the embodi-
ment of the added value of CLIL - students are not only learning to express themselves in L2, but
through integration express themselves in specific disciplinary ways (Berger 2016; Llinares et al.
2012; Nikula et al. 2016a, 2016b; Norris and Phillips 2003; @degaard et al. 2014).

We furthermore revealed that another characteristic of the CLIL teaching was how it offered the
students many opportunities to speak. This corroborates with theories of learning as social interaction
(Mercer 2004; Vygotsky 1978) and previous research that aligns CLIL with a sociocultural framing
(Dalton-Puffer 2007; Nikula 2010; Van Kampen et al. 2016). Moreover, this refers to speaking in
ways that may also scaffold socialization into becoming a member of the field, in other words, not
just a matter of speaking more for sake of speaking. Unsurprisingly, the opportunities to speak are
also reflected in research on language outcomes that suggests CLIL students primarily improve
their oral proficiency (Admiraal, Westhoff, and De Bot 2006; Lasagabaster 2008). However, the CLIL
students were provided limited opportunities to read and write. Interestingly, this is echoed in
CLIL literature commenting that writing was perceived as a homework activity (Dalton-Puffer
2007). We therefore question if the overt focus on oral communication may draw attention away
from reading and writing aspects of the content subjects, particularly as these are considered essen-
tial features of scientific/mathematical literacy (Berger 2016; @degaard et al. 2014). Other studies of
science classrooms show between 17% and 30% writing (Jdegaard et al. 2014; @degaard and
Arnesen 2010), where @degaard et al. (2014) was an intervention study with a focus on literacy. In
mathematics, it is usually around 50% (Bergem 2016).

The within-CLIL analysis further probed the depths of content-driven features of the CLIL teaching
in science and mathematics, demonstrating more traces of the integration of content and language.
Since both CLIL subjects purely focused on content goals and no tangible language goals, this raises
another question of integration: Can CLIL be CLIL without explicit language goals, or is it sufficient to
say that CLIL has a dual focus on content and language if there is an implicit focus on language learn-
ing? Several researchers have commented on this dichotomy (cf. Coyle et al. 2010; Dalton-Puffer
2007; Georgiou 2012; Marsh 2002). Nikula et al. (2016b) propose that our understanding of how
language functions in content subjects is underdeveloped and needs to be further explored
before we can begin to discuss how CLIL should be taught.

Delving into issues of content, there is also the question of whether content-driven features of the
science and mathematics teaching reported above are due to teaching through an L2, or if these are
subject-specific. Although Nikula (2010) argues that teaching through L2 may cause CLIL teachers to
lose some nuances in their instructional explanations, we found the instruction to be rich, lengthy
and accurate. In line with disciplinary literacy (Airey 2015; @degaard et al. 2014; Shanahan and Sha-
nahan 2012), the science teacher focused on conceptual understanding of scientific phenomena,
while the mathematics teacher primarily focused on mathematical rules and procedures. This is an
interesting finding, which may relate to the culture of mathematics teaching in Norway (Stigler
and Hiebert 1999). Another aspect of language support that might be considered a content rather
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than CLIL characteristic, was visual aids. We discovered that the science lessons provided the students
with more visual aids than the mathematics lessons; including models, and pictures with labels. We
attribute this to the nature of the content subjects (Nikula et al. 2016b), since science traditionally use
many visual representations (Tytler et al. 2013).

Much CLIL literature is preoccupied with intellectual challenge, questioning if learning a content
subject through L2 will render the students less capable of completing tasks (Coyle et al. 2010;
Gibbons 2015; Lin 2016). Examining intellectual challenge, we found that approximately half of the
time in science, students were given analytical/high inference tasks, while in mathematics, they
were given slightly more rote and recall tasks. The observation of tasks and dialogues between
the teachers and students suggest that the students’ levels of language and the type of challenges
were successfully integrated. Briefly put, the students are still provided complex instructional expla-
nations and intellectually challenging tasks through L2.

In conclusion, the strength with our within-CLIL comparison approach is that the participants are
students in the same class. Studies that have compared CLIL students with non-CLIL students have
been problematized, since CLIL students are often handpicked from disproportionately higher socio-
economic backgrounds, have higher grade averages and L2 proficiency (see Aro and Mikkila-
Erdmann 2015; Bruton 2011, 2013). This makes for difficult comparisons, as CLIL teachers may
teach their subjects differently to high-achieving CLIL students as opposed to non-CLIL students.
However, a within-CLIL comparison means that we cannot say for certain if our findings are
subject-specific (e.g. typical of science/mathematics) or CLIL-specific (teaching through L2). We
acknowledge that our study only provides insight into the workings of one CLIL classroom.
However, our design allowed for a systematic and detailed description of CLIL teaching across sub-
jects and adding to the body of much-needed detailed studies of CLIL in practice. We hope these
observations can serve as a starting point for further research, particularly into issues of how teachers
support their students through scaffolding not only language, but also content.
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18 Abstract

21 Teaching through a second language (L2) poses many challenges, as second language learners (SLLs)
23 have fewer linguistic resources in the language of instruction. This study investigates how three
Norwegian Content and Language Integrated Learning (CLIL) teachers support learning for second
28 language learners (SLL) through scaffolding. Twelve lessons (science, geography and social science)
30 were filmed in one 11th grade CLIL class. A coding manual (PLATO) was used to identify the scaffolding
32 strategies the teachers used. The findings indicate that CLIL teachers scaffold their students to
comprehend material. However, they provide few metacognitive strategies to help students solve
37 tasks. CLIL teachers scaffold differently in the natural and social sciences; the natural science teaching
39 has more visual aids, whereas the social science teaching allows for more student talk. The results
41 imply that natural and social science teacher complement each other. However, CLIL teachers need to

create more specific learning activities to provide their students with more support.

50 Keywords: Content and Language Integrated Learning (CLIL), English as a Foreign Language (EFL),

5o Scaffolding, Classroom-Based Research, Teacher Education
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Introduction

This study investigates how teachers use scaffolding strategies to support students learning English
L2 in a content and language integrated learning (CLIL) classroom. CLIL is a bilingual teaching
approach defined as an additional language integrated into a non-language subject (Coyle, Hood, and
Marsh 2010, 1). CLIL students have greater difficulties learning material than L1 students because
they learn material at the same level as L1 students but with larger language deficits in the language
of instruction (Cummins and Early 2015). CLIL teachers are generally untrained in teaching second
language learners (SLLs), and they express concerns about how to teach them (Pérez-Cafiado 2016).
SLL researchers claim that scaffolding is a promising way to help SLLs (Gibbons 2015; van de Pol,
Volman, and Beishuizen 2010). By using scaffolding strategies, CLIL teachers can integrate language
learning into content subjects (Pawan 2008), thus exploring meaning negotiation and linguistic
assistance in the classroom. This is crucial to the language development of SLLs (Kayi-Aydar 2013).
However, even though many SLL researchers note the potential benefits of scaffolding to SLLs, the
research on CLIL is disparate and limited (Author 1, Colleague 1, and Colleague 2 2018). There is a
need for empirically-grounded studies on naturally occurring CLIL teaching in order to map out how
content teachers scaffold. The current study uses a coding manual to identify scaffolding in video-
recorded classroom interaction in a CLIL classroom in which science, geography, and social science is
taught. The main unit of analysis is the interaction between the teacher and the students. The study
contributes to mapping what the teachers do and do not do to scaffold students, and the results may
be used to further discuss how CLIL teachers may more effectively support their students in their
learning processes. This study is guided by the following research question: Which scaffolding
strategies do three CLIL teachers use to help their L2 English students comprehend material and

complete tasks?
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9 Bruner introduced the term scaffolding in an educational sense in the 1970s. It refers to the

11 ‘interactional instructional relationship” between adults and learners that ‘enables a child or novice
13 to solve a problem [. . .] beyond his unassisted efforts’ (Wood, Bruner, and Ross 1976, 90).
Scaffolding has its roots in psychology but has since expanded into the educational sciences. Due to
18 its flexible nature, scaffolding is a broad concept. Some researchers understand scaffolding as a new
20 metaphor for Vygotsky’s zone of proximal development, placing it firmly in sociocultural theory

22 (Bliss, Askew, and Macrae 1996; Smagorinsky 2018; Verenikina 2004). Others insist on further
developing it as a tool to use in the classroom, leaning toward more constructivist approaches

57 (Hogan and Pressley 1997).

29 Researchers generally agree that the goal of scaffolding is student autonomy (van de Pol,

31 Volman, and Beishuizen 2010), which is realized through tailored support from a teacher or more
capable peer and involves the responsibility of learning slowly transferring from the teacher to the
student (Lin et al. 2012). This study uses Maybin, Mercer, and Stierer (1992)’s definition of

38 scaffolding: a type of teacher assistance that helps students learn new skills, concepts, or levels of
40 understanding (hereafter comprehension of material) that leads to the student successfully

42 completing a task (‘a specific learning activity with finite goals’) (Maybin, Mercer, and Stierer 1992,
188). These two aspects of scaffolding, as shown in Figure 1, are a basis for the framework for SLL
47 scaffolding in the present study. They are realized through specific tools (scaffolding strategies) that
49 are employed by the teacher (van de Pol, Volman, and Beishuizen 2010).

51 The above understandings of scaffolding have theoretical approaches. However, the field of
SLL, which is the focus of this study, largely takes a practical approach to scaffolding by identifying
56 what teachers do or should do (Echevarria, Vogt, and Short 2017; Gibbons 2015; Masako and Hiroko
58 2008). Scaffolding strategies operate from a macro level (e.g., curriculum planning that integrates

60 language systematically) to a micro level (i.e., interactional scaffolding). Interactional scaffolding is
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the minute-to-minute support teachers give their students in the classroom (van Lier 2004, 148).
Interactional scaffolding poses a challenge to teachers because they must support students with
unpredicted problems on the spur of the moment (Many et al. 2009; Walqui 2006). The present
study focuses on scaffolding strategies CLIL teachers use during interactional scaffolding. What
follows is a review of SLL studies that explicitly regard scaffolding strategies within the framework of
scaffolding strategies that this study uses (see Figure 1 below).

The majority of SLL scaffolding research is qualitative and descriptive and takes place in
naturally occurring teaching (Lin et al. 2012). SLL researchers typically create their own frameworks
in a bottom-up approach to identify scaffolding practices in the classroom (Gibbons 2003; Kayi-Aydar
2013; Li 2012). The main unit of analysis is the dialogue between teachers and students, although
some studies include non-verbal behavior and gestures (Miller 2005). Most SLL studies use video
observation and create coding schemes (e.g., Ajayi 2014; van de Pol and Elbers 2013). Researchers
use vastly divergent conceptualizations, approaches, and terms—in other words, they measure
disparate items. As van de Pol, Volman, and Beishuizen (2010) put it, ‘the measurement and analysis
of scaffolding still appears to be in its infancy’ (287). To move forward, they suggest agreeing on a
clear conceptualization of scaffolding and how to empirically operationalize and measure it.

Since there are many rich descriptions of scaffolding, the current study aims to research
scaffolding in a top-down manner by building on existing literature to work toward a more unified
understanding of scaffolding. The following section synthesizes SLL research in five emerging themes
that researchers have used to describe how SLL teachers practice interactional scaffolding (Figure 1).
The framework builds on literature primarily from English language learner (ELL) contexts
(immigrant students in an English-speaking country) and CLIL contexts (students from the majority
language learning English L2). ELLs and CLIL students represent two of the largest SLL groups and
have the most research on scaffolding, although as discussed later, ELLs and CLIL students come from
very different educational contexts. The literature review focuses on five scaffolding themes related

to comprehending material and solving tasks, following Maybin, Mercer, and Stierer (1992)’s
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classification of scaffolding (see Figure 1). This classification of scaffolding was used because it
provides clear goals for scaffolding. The five emerging themes also correspond to the coding manual
(Protocol for Language Arts Teaching Observation [PLATO]) used in the methods section. In what
follows, each emerging theme will be discussed. The methods section will explain how PLATO
empirically measures these emerging themes in the present study.

[FIGURE 1 NEAR HERE]

Comprehension strategies in SLL scaffolding
Scaffolding that aids comprehension emphasizes how to help students understand new material
(Maybin, Mercer, and Stierer 1992). Pawan (2008) found that content teachers generally focus little
on comprehension scaffolding strategies (as little as 28%). The first emerging theme to support
comprehension draws on the previous knowledge of SLLs to introduce new material (Walqui 2006).
In PLATO, this concept is known as ‘connecting to prior knowledge’ (Grossman 2015). It stems from
the idea that SLLs are not ‘empty vessels’ but that they bring with them ‘a collection of prior
knowledge and skills acquired in their native language’ (Dong 2017, 145). Linking known knowledge
to unknown knowledge is pivotal, as prior knowledge is one of the most important factors in student
learning (Tomlinson and Moon 2013, 421). Examples of comprehension strategies include assessing
what students already know, referring to prior lessons, or using relatable real-world examples.
Gallagher and Colohan (2014) argue that L1 can be a powerful scaffolding strategy in CLIL contexts (in
which students and teachers have a common L1 and cultural background). Author 1, Colleague 1, and
Colleague 2 (2018) and Dalton-Puffer (2007) have found that CLIL teachers frequently use L1 as a
resource for helping students comprehend, drawing connections between concepts in L1 and L2.

The second emerging theme concerning comprehension is the role of supportive materials
(Gibbons 2015; Walqui 2006). Supportive materials comprise visual aids, graphic organizers, use of
body language, and other items to help students understand language in context (Grossman 2015).

Academic language can be more difficult to acquire because one often cannot infer the meaning of
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an academic word from context (Cummins 2013). Walqui (2006) asserts that SLLs therefore require
rich extralinguistic contexts and supportive materials to ‘construct their understanding on the basis
of multiple clues and perspectives’ (169). Boche and Henning (2015) describe how a teacher of
eleventh- and twelfth-grade history used supportive materials to scaffold. By contextualizing texts
with visual aids, sounds, and other ways of organizing information, the teacher helped students
understand content. Likewise, Author 1, Colleague 1, and Colleague 2 (2018) investigated supportive
materials in CLIL teaching. They found that CLIL science teaching involved visual aids, graphic
organizers, and film clips that help students understand abstract concepts.

The third emerging theme is how to support SLL’s academic language development so
students can use correct terminology (cf. Meyer et al. 2015; Meyer and Coyle 2017; Morton 2015).
Gibbons (2015) suggests that although academic language is also new to L1 students, they have a
clear advantage because they have a solid foundation upon which to build. Scaffolding strategies
include allowing students to use their own words to describe terminology; bilingual translations, and
so forth (Barr, Eslami, and Joshi 2012). Ajayi (2014) found that Mexican-American ELLs learned
vocabulary more efficiently when their English teacher employed explicit scaffolding strategies that
targeted academic language. Researchers have found that vocabulary teaching can be implicit in CLIL
contexts because those teachers are often not language teachers (Dalton-Puffer 2007; De Graaff et
al. 2007). However, one Norwegian study revealed a ninth-grade English L2 CLIL math and science
class in which the CLIL teachers used several scaffolding strategies to support academic language

development (Author 1, Colleague 1, and Colleague 2 2018).

Task-solving strategies in SLL scaffolding
Task-solving strategies comprise scaffolding strategies aimed at helping students complete a specific
learning activity (Maybin, Mercer, and Stierer 1992). Pawan (2008) has found that 70% of scaffolding

(as self-reported by SLL content teachers) focuses on completing content-related tasks. The fourth
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theme is how teachers use discourse as a supportive tool to help students with tasks (cf. Gibbons
2003; Kayi-Aydar 2013). According to McNeil (2011), key scaffolding strategies include revoicing
(repeating the student’s answer in academic language), repetition (echoing a student’s answer in
class), and elaboration (prompting the student to justify or lengthen their answer) (398). Author 1,
Colleague 1, and Colleague 2 (2018) provide evidence of these three scaffolding strategies in CLIL
teaching, but they found more strategies in mathematics than in science. The science discourse
included more patterns of Initiation-Response-Evaluation (IRE). McNeil (2011), Dalton-Puffer (2007),
and Banse et al. (2017) have investigated types of teacher questions in ELL/CLIL classrooms. They
differentiate between referential questions (in which the teacher does not know the answer) and
display questions (in which the teacher knows the answer) (definitions taken from Long and Sato
1983). All three studies conclude an overabundance of display questions. Referential questions are
more relevant for language learning because they prompt students to form longer and more complex
sentences (Farooq 2007). The overabundance of display questions, particularly in the natural
sciences, indicates that students do not have many opportunities in which to speak or use L2
creatively (Banse et al. 2017; Lemke 1990; McNeil 2011).

The fifth and final emerging theme is metacognition, or ‘learning to learn’ (Coyle, Hood, and
Marsh 2010, 29 ). This theme focuses on how teachers support students in completing tasks by
making students aware of their own learning processes (Gaskins et al. 1997). Research suggests that
one of the most effective ways of creating independent students is by showing them how to solve
tasks (Gritter, Beers, and Knaus 2013; van de Pol, Volman, and Beishuizen 2010). In science teaching,
metacognition has been emphasized in 72% of scaffolding frameworks (Pawan 2008). Scaffolding
strategies that target metacognition include providing examples of tasks and discussing them (e.g.,
modeling) and suggesting meta-strategies to help students complete tasks. In CLIL contexts, only two
studies have focused on metacognition. These studies were conducted in Basque Country on fifth-

and sixth-grade English L2 science students (Ruiz de Zarobe and Cenoz 2015; Ruiz de Zarobe and
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Zenotz 2017). The studies conclude that reading strategies have a moderate impact on reading
comprehension and that they encourage the use of strategies in completing tasks.

In conclusion, many aspects of scaffolding have been examined in SLL classrooms, but very
few studies have measured them similarly. Scaffolding is a more comprehensive field in ELL literature
than in CLIL (Gibbons 2015; Walqui 2006). CLIL is just beginning to scrape the surface of scaffolding,
and there is a need for more systematic, empirical research to describe how CLIL teachers scaffold
their students (Author 1, Colleague 1, and Colleague 2 2018; Ruiz de Zarobe and Zenotz 2015).
However, not all aspects of ELL scaffolding transfer to CLIL contexts. There are important differences
between ELLs and CLIL students, such as socioeconomic differences and the status and use of L1
(Lasagabaster and Sierra 2009; Nikula and Mard-Miettinen 2014). The present study seeks to
contribute to CLIL literature by mapping how content teachers scaffold when they and their students
have a common L1. CLIL students represent a significant number of English SLLs in Europe (Cenoz,
Genesee, and Gorter 2014). Examining how secondary CLIL teachers teach their content subjects in

English can shed light on how they prepare students for English at the university level.

Methods

The present study is an analysis of twelve video-recorded lessons from one CLIL classroom in which
three CLIL subjects (science, geography, and social science) were taught. It was filmed over the span
of one month during the 2015-2016 school year. The video data were transcribed and coded with an
observation manual (PLATO). The research design was developed and validated by the [research

team, deleted for anonymity] at [university] (Colleague 3, Colleague 4, and 5 2017).

Sample
The sample was an eleventh-grade CLIL class at an upper secondary Norwegian school (ages 15-16).
It was a convenience sample, as only 4—7% of upper secondary schools in Norway offer some form of

CLIL teaching (Svenhard et al. 2007). The school offered an English CLIL program for science,
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geography, and social science. Students apply for the CLIL program and are accepted based on their
grades. The participants in this study were the science, geography, and social science teachers (n = 3)
and the CLIL students (n = 25). All the teachers and students were female, and most had Norwegian
as their L1. The CLIL teachers had 1-2 years of experience teaching CLIL, and two had attended CLIL
courses. Three CLIL subjects were chosen for cross-comparison to see if the CLIL teachers scaffolded

similarly to the same class regardless of subject (see Author 1, Colleague 1, and Colleague 2 2018).

Data collection and analysis

Video recordings were used for this study, as they allow researchers to systematically investigate
complex educational settings (Snell 2011) and because they are useful in studying interactional
scaffolding (van de Pol, Volman, and Beishuizen 2010). The CLIL classroom was filmed using two
cameras: one small camera mounted in the back of the classroom, and one above the blackboard.
The teacher wore a microphone; another was placed in the middle of the classroom to capture
student utterances.

The video data were analyzed with PLATO, which is a teacher-centered observation manual
that describes twelve aspects (here called ‘elements’) of teaching (Grossman et al. 2013). PLATO
classifies elements on a scale from 1-4. Raters assign scores for every fifteen-minute segment of
video data (approximately ten segments per subject in this study). A score of 1 or 2 signifies low-end
teaching, and a score of 3 or 4 signifies high-end teaching. Low-end teaching indicates no evidence
(score 1) to little evidence (score 2) of an element, whereas high-end teaching indicates limited
evidence (score 3) to strong and consistent evidence (score 4). This study uses the percentage of
segments that score within high-end teaching. For example, a score of 80% means that eight of the
ten segments scored a 3 or 4. PLATO was chosen because it is a useful tool with which to identify,
label, and measure teaching practices across subjects, and the scaffolding field calls for reliable and
valid instruments of measurement (van de Pol, Volman, and Beishuizen 2010). Six of the PLATO

elements correspond well with the emerging scaffolding themes (see Figure 1), allowing the
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researcher to accurately score them. PLATO was originally created for language arts teaching but has
been used to study science and mathematics teaching, and it takes SLLs into account (Author 1,
Colleague 1, and Colleague 2 2018; Cohen 2018; Klette, Blikstad-Balas, and Roe 2017).

Six PLATO elements were selected to identify various scaffolding strategies in CLIL teaching.
Three elements captured comprehension scaffolding strategies (connections to prior knowledge,
supportive materials, and academic language). Three others captured task-solving strategies (uptake
of student responses, strategy use and instruction, and modeling and use of models). Each element in
the video data was identified, scored, and described. Table 1 defines each element and what
constitutes each score. All definitions are taken from Grossman (2015).

[TABLE 1 NEAR HERE]

Research credibility and ethics

In accordance with the ethical guidelines of the Norwegian Center for Research Data, the teachers
and students were informed orally and in writing about the project, and they each provided written
consent (NESH 2006). A certified PLATO rater coded the video data. A second certified PLATO rater
double-scored 25% of the video data to ensure reliability (interrater reliability = 90%). PLATO
provided a useful lens with which to observe and interpret the aspects of scaffolding (Klette and
Blikstad-Balas 2018). PLATO is supported by years of research on effective teaching, and using it will
allow for comparison with other research that uses the same tool (Author 1, Colleague 1, and
Colleague 2 2018; Klette, Blikstad-Balas, and Roe 2017; Klette and Blikstad-Balas 2018). However,
using a manual with pre-determined codes may have limited the researcher’s perception of
scaffolding, and cannot measure the effect of the scaffolding strategies on the students’ learning

processes. The limited sample does not allow for generalizability.

10
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Findings

The findings indicate that CLIL teachers employ an array of scaffolding strategies to help students
comprehend material, but they employ limited strategies to help students complete tasks. The CLIL
teachers frequently make connections between known and unknown material, provide the students
with supportive materials, and consistently use, define, and prompt subject-specific terminology. The
teachers consistently engage in dialogue that helps students solve tasks. However, there is limited

evidence of strategies and models (metacognition).

Comprehension scaffolding strategies

Connections to prior knowledge (CPK)

The CLIL teachers consistently create connections between known and unknown material (high-end
teaching, score 3—4, science 80%, geography 50%, social science 46%). Prominent scaffolding
strategies include asking students if they are familiar with concepts, making explicit links to previous
lessons, and using real life or personal examples.

The science teacher in particular refers to observable, scientific phenomena, e.g., she asks
the students what happens when the students cut an apple in half. The geography teacher uses
geographical land formations with which the students are familiar. The social science teacher
prompts students to draw on everyday experiences to understand sociological phenomena, such as

discussing how the students have resocialized from lower to upper secondary school.
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In the following excerpt, the science teacher illustrates a redox reaction (new topic) by dropping a

sink nail into copper chloride. She draws on the students’ prior knowledge to guess what will happen,

and why redox reactions are relevant for Norwegians:

Excerpt 1 (Science, Connections to Prior Knowledge, score 4):

Interaction

Action

Science teacher: What color does copper have when it’s solid?
Do you know? | didn’t bring any copper out, but . . . is there
any copper here? At least there is copper inside the cords, but
| don’t see any copper here. What kind of color is copper,
Student 1?

Student 1: It’s like red-brown.

Science teacher: Yes. So, when it’s solid, you know the
different states, don’t you? Solid, liquid, and gas. So, when
copper is solid, it’s a copper . . . sort of, you have a small chunk
of copper, it would be some brownish red. Brownish red.
When it’s liquid, it’s blue. Or light blue. So, it's mixed with
chloride. | can’t smell any . . . it doesn’t smell like [local
swimming pool]. But you will notice that later when we do an
experiment. And this nail that | got. It’s zinc. And now I'm
going to put it in here. And do you have any idea if something
will happen. Do you have any suggestions? Hypothesis? If
anything will happen at all? It looks like sort of just blue-ish
water. So, if | put zinc in here, do | expect . .. what do you
expect? Student 2?

Student 2: Maybe it will start to rust?

Science teacher: Maybe it will start to rust. Why do you
suggest that? Because that’s very interesting. Because she
suggests that corrosion will happen. That it will start to rust.
And why did you suggest that?

Student 2: Because I've seen it before?

Science teacher: You've seen it before! So, any other
suggestions? Or do you stick with corrosion? So, let’s see,
then. So, | have an extra here, so you won’t forget what it look
like. It’s a nail made out of zinc. [Drops it in a test tube with
chloride]. Ok, so it turned black. [. . .] So, what is happening?
It’s a redox reaction. [. . .] So, this is, maybe not actually this,
but this is sort of an introduction to a process that we use a lot

Teacher elicits prior knowledge in students.

Student answers.

Teacher refers to the different states of
elements, which she had covered earlier in
class.

Teacher refers to an element students are
familiar with, relating it to a local place.
Teacher prompts students to guess what will
happen to the nail, presumably based on what

they know about nails.

Student provides suggestion based on prior
experience.

Teacher asks why.

Student confirms her belief based on prior
knowledge.

Teacher loops back to new material (redox
reactions).
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in Norway to create metals. Because how do you make

metals? Well, you find some sort of chunk of the earth that

you know contains a metal. But you don’t want a chunk, you Teacher elicits prior knowledge of Norwegian
want only the metal. And then you can do something with industry and geography.

electrons. You can sort of add or take away electrons to make

the metal pure. And they do that a lot in Norway in Haugesund

area, Karmgy, Vestlandet. And do you know why we do it

there?

Student replies.
Student 3: Because there’s a lot of water?

Here, the science teacher uses several tools to elicit and refer to prior knowledge. She
creates a clear link between known material (what they know about copper) and how this is relevant
to the unknown material (redox reactions). The segment scores a 4 because the new material builds

explicitly on prior knowledge (see Table 1 for more information).

Supportive materials

There is a large difference among the CLIL teachers’ use of supportive materials (science 60%,
geography 90%, social science 18%). The most striking difference is the role of video clips and
animations to show phenomena in the natural sciences. The science and geography teacher
consistently use body language to illustrate the meanings of words. The science teacher uses Bohr
models and the periodic table as aids for helping students understand the compositions of atoms.
She shows a webpage that allows users to build atoms by adding and subtracting electrons and
protons. The geography teacher uses instructional videos and pictures to illustrate geographical
phenomena. The use of instructional videos allows students to see how land formations occur over
time. She introduces a video clip with a song about erosion. She uses her hands and fingers to
physically demonstrate the meaning of words, such as ‘vertical’ and ‘horizontal.’ Finally, the social
science teacher uses a graphic organizer to help students categorize terminology, but she does not

use other supportive materials.

Academic language
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Academic language is present in all lessons, and the teachers employ many scaffolding strategies to

support academic language development (science 60%, geography 90%, social science 54%).

Geography concentrates the most on the meanings of many terms, and it provides the students with

the most opportunities to discuss terminology. All the teachers appear highly aware of academic

language, and most lessons center around terminology. Throughout the lessons, students must

identify, define, and explain subject-specific terminology. The teachers strategically use L1 to provide

bilingual translations. The science and geography teacher frequently ask for definitions of subject-

specific terminology, whereas the social science teacher asks how students personally interpret

abstract concepts (see excerpt 4).

In the next excerpt, the geography teacher began the lesson by moving from one topic

(weathering) to a new topic (erosion). The students were given two minutes to discuss the difference

between these topics in groups, and now they have a classroom discussion:

Excerpt 2 (Geography, Academic Language, score 4):

Interaction

Action

Geography teacher: There’s a difference, isn’t it? Between
weathering and erosion. And the main difference being?

Student 1: Weathering is breaking?
Geography teacher: Yeah.

Student 1: And erosion is like carrying it. . .

Geography teacher: Carrying it away [gesticulates]. Yeah,
that’s it. [. . . ] Alright, then. You talked for a couple of
minutes, right? One minute. One minute. So, what is it?
Weathering is, you know, in situ. Right there. Breaking it
down, right there. Right? What about erosion? Student 2.

Student 2: It’s the transfer of sediments. Like wind and the
sea.

Geography teacher: That’s it. You know . . . moving. .. ?
Student 3: Rock?

Geography teacher: It away. Transportation. Right?
Transportation. Alright? What else? Student 4?

Student 4: Um.

Teacher introduces vocabulary of the day. She
starts by prompting students to discuss the
difference between two terms.

Student 1 provides a definition of ‘weathering’
and ‘erosion.’

Teacher repeats and asks for clarification of
‘erosion.’

Another student gives a more accurate
definition.

Teacher is still asking for a different definition

Teacher highlights key word: transportation.
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Geography teacher: Erosion.

Student 4: Well, she mentions kind of like taking away the
residue?

Geography teacher: Yeah, mm-hmm?
Student 4: Already broken down through weathering?

Geography teacher: Wonderful. The sediments, right? Yeah.
Mm-hmm. That’s it. Mm-hmm. Alright. What else? Student 5?

Student 5: Well, that was kind of what we talked about.
Geography teacher: What you talked about, yeah?

Student 5: You had the erosion, right? It’s only the transport
of rocks ...

Geography teacher: Yeah? Mm-hmm, mm-hmm.
Student 5: By water.

Geography teacher: Mm, ok

Student 6: Oh, uh, erosion combined together with
weathering is what breaks the mountains apart, and if you
were to only say that weathering is a power that breaks

everything and erosion is what picks everything up and moves
it.

Geography teacher: Yeah. It moves it around. That’s it.

Teacher asks for more information about
erosion.

Student provides answer, reformulating
Student 1’s answer.

Teacher confirms and asks for more
information.

Student repeats information.

Student understands what teacher is prompting
and reformulates erosion and weathering in her
own words.

There is a high use of terminology in the excerpt. An interesting observation is the tension between

everyday explanations of scientific terminology (e.g., ‘weathering is breaking’). The segment scores a

4 because the teacher consistently introduces, defines, and prompts terminology and because the

students have many opportunities to use their own definitions.

Task-solving scaffolding strategies

Uptake of student responses (UP)

The students have many opportunities to speak, and the teachers often expand on their ideas

(science 50%, geography 60%, social science 91%). The teachers revoice student answers into

academic language, prompt students to elaborate, and use student examples to further build on
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ideas and concepts. However, there is a noticeable difference between the natural sciences (science

and geography) and social science. Science and geography are characterized by display questions

with yes/no answers half of the time, which leads to briefer student responses. This in turn leads to

several IRE sequences. The social science teacher poses more referential questions and allots more

time to open classroom discussions. The next excerpt is from social science. In this excerpt, the

students are working in groups to discuss the difference between the terms ‘rule’ and ‘law.” The

teacher stops by a group for a desk talk:

Excerpt 3 (Social Science, Uptake of Student Responses, score 4)

Interaction

Action

Student 1: Ok, so rules are like . . . for smaller places, like
schools and, like, organizations, and stuff, but laws are like for
all of society.

Student 2: [Unintelligible]
Student 1: Yeah, but he’s written down, like . . . They’re kind
of the same, but not the same. Like, it depends on, like . . . uh,

the school has kind of laws, but they’re like rules, because. . .

Social science teacher: Yeah, you should listen to what she has

to say.

Student 1: Society. . .
Social science teacher: Mm.

Student 1: And society has rules, but they’re called laws
because they apply to everyone.

Social science teacher: So, rules are more limited, for
example, like you said, school regulations are an example of
rules. And there might be rules, sort of, anywhere. You could
have rules for your class, you know, you probably did that
when you were in ... yeah? Or might be, even, you know, in
public buildings, or if you go to a gym, there might be rules,
how to use the locker room, what to do or what not to do, you
know. So, rules are more limited, like | said, legislation
generally is, you know, nation-wide.

Student 1: Isn’t that kind of like ... you can say that if you
break the rules, you can have some sort of punishment.

Social science teacher: Some kind of sanction, yeah.

Student 1: But, if you break the law, it’s quite the hardest
punishment you. . .

Students are discussing a referential question in
a group of three students: what is the
difference between rules and laws? Student 1 is
trying to explain to the other students.

Teacher is encouraging student to continue
with her train of thought.

Teacher prompts student to continue.

Teacher expands on student idea (rules are
more limited). She introduces more subject-
specific terminology (school regulations,
legislation).

Student builds on her own idea of rules.

Teacher revoices in academic language.

Student continues building on the differences
between rules and laws.

16

URL: http://mc.manuscriptcentral.com/rllj Email: rllj-peerreview@journals.tandf.co.uk



Page 17 of 26 Language Learning Journal

1

2

3 Social science teacher: Mm. . .

4

5 Student 1: And it’s more like . . . yeah, it’s more serious.

6

7 Social science teacher: Yeah. . .

8 —_— Teacher confirms idea.
9 Student 1: And. ..

10

1 Social science teacher: Generally. And depending on what law

12 you break. Of course, if you killed somebody, it’s extremely Teacher nuances student idea.
13 serious. If you drive too fast, if it’s not TOO fast, you just have

12 to pay if you're caught.

16 Student 1: Yeah.

17

12 Social science teacher: If you’re not caught, of course, there

are no consequences. Other than actually, maybe, causing

20 = Teacher continues building on student idea.
more danger on the roads, in a way.

Student 1: And there are different kinds of laws. And rules.

26 The student responses are long and not teacher-directed. The teacher responds by building on
28 student ideas and revoicing ideas in academic language. The teacher does not pose any questions,
but the task allows students to explain how they understand terminology. The segment scores a 4, as

33 the teacher is consistently referring to and building on student ideas.

37 Strategy use and instruction (SUI)

There is little evidence of strategy instruction except in science (science 40%, geography 0%, social
science 18%). This means that, overall, CLIL students are provided little explicit and detailed

44 instruction on strategies to help them complete tasks. However, the students are mainly working

46 with discussion tasks. They do not make any tangible products, such as texts or posters. Therefore, a
48 central question to pose could be whether strategy instruction becomes more prominent if students

are working on tangible products.

55 Modeling and use of models (MOD)
57 No models were found, and there are limited instances of modeling (science 30%, geography 30%,

social science 27%). Modeling consists of walkthroughs in which the teacher asks students to define

17
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terminology and later models an answer. The teachers do not decompose features of modeling to

explicitly illustrate what they are doing.

Discussion

This study has sought to shed light on how CLIL teachers scaffold their students by identifying their
scaffolding strategies during interaction. The findings indicate that CLIL teachers provide many
scaffolding strategies with which to comprehend material. This is realized through linking concepts in
L1 and L2, defining and prompting students to use subject-specific terminology, and the use of visual
aids. Some of these strategies have been identified in previous CLIL literature (Author 1, Colleague 1,
and Colleague 2 2018; Dalton-Puffer 2007). They stand in contrast to Pawan (2008)’s study, which
suggests that content teachers in ELL classrooms only use scaffolding strategies for comprehending
material 28% of the time. Nineteen percent of ELL teachers expressed that aiding ELLs in
comprehending material was not their responsibility. This may suggest a contrast between CLIL and
ELL teaching: CLIL teachers are more preoccupied with students understanding the material, perhaps
because all their students are SLLs. In ELL contexts (i.e., immigrant students placed in classrooms
with L1 students), the needs of ELLs may be overshadowed by the needs of L1 students. This may
suggest that the more homogenous a group of language learners is, the more advantages teachers
will have in helping their students comprehend material. The findings of this study further suggest
that content teachers without formal training in language teaching can use scaffolding strategies to
support the comprehension of material.

On the other hand, the findings show that CLIL teachers use limited strategies to help
students solve tasks (metacognition). It is worth noting that the students do not create any tangible
products (texts, posters, presentations) in the course of the twelve hours. They are largely discussing

and trying to comprehend material. This may lead to a lack of strategies and modeling for students to
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complete tasks. These forms of metacognition are an important step toward becoming an

independent learner, and it is problematic that they are absent in teaching (Gaskins et al. 1997).

oNOYTULT D WN =

Subject-specificity in CLIL teaching

17 An important finding is the divide in the use of scaffolding strategies between natural sciences

19 (science and geography) and social science subjects. This divide may be explained by the historicity
21 and nature of the subjects—the way they have been developed, practiced, and taught over the years
(Nikula et al. 2016). The natural sciences provide multiple supportive materials, whereas social

26 science provides limited supportive materials, which is in line with Author 1, Colleague 1, and

28 Colleague 2 (2018). This difference incidentally makes natural sciences more understandable, as they
30 provides students with contextual clues. The social science teaching, in turn, has more in-depth
conversations. Discussions are student-led, have fewer IRE patterns, and provide more referential
guestions. This leads to longer stretches of student speech and allows students to expand more on
37 their ideas. Several studies have found an overabundance of display questions and IRE patterns in the
39 natural sciences (Lemke 1990; McNeil 2011; Mortimer 2003). The IRE pattern is incompatible with

41 tenets of scaffolding, as it may stifle student autonomy and shorten student answers (Kinginger
2002; Walqui 2006).

46 Although some of the scaffolding elements in PLATO score similarly, the teachers may still

48 use different strategies. Science uses the most real-world examples to connect to prior knowledge,
50 reflecting that it is a subject that expresses how the world works (Mortimer 2003). Geography
connects to national and local knowledge, showing that it is a subject that builds national identity

55 (Seetre 2013). Lastly, social science relates to more personal examples, relating to its promotion of

57 civic competence (Torrez and Claunch-Lebsack 2013). These findings highlight the importance of

19
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subject-specificity in teaching. Natural science and social science subjects provide different types of

support for SLLs, and these differences appear to complement each other.

Conclusion

This study has used existing literature to create a framework with which to study scaffolding. In this
study, twelve hours of CLIL teaching were observed, and scaffolding strategies were identified with a
coding manual to determine which scaffolding strategies three CLIL teachers use to help their
students comprehend material and solve tasks. The findings indicate that CLIL teachers use a variety
of scaffolding strategies in science, geography, and social science. Many of the scaffolding strategies
pertain to comprehension, in which the teachers show connections between known and unknown
knowledge, use supportive materials, and define and prompt academic language. The teachers build
on student ideas to help students solve tasks, but they show little evidence of metacognition. There
are further differences between how teachers scaffold in the natural sciences and social sciences.
One implication from the findings is that context is important: there are clear differences between
how CLIL and ELL teachers scaffold. The homogeneity of CLIL teachers and students allows them to
better scaffold the comprehension of material. However, these teachers show less evidence of
scaffolding the solving of tasks. Lastly, this study suggests that content teachers support their L2
students even when they do not have a background in language teaching.

The strength of this study is that it unifies understandings of scaffolding in SLL literature. It
cross-compares three subjects and teachers in one classroom (see Author 1, Colleague 1, and
Colleague 2 2018). The design is systematic and detailed and uses a validated and reliable tool
(PLATO) to measure scaffolding. However, the limitations of this study are that it provides insight into

only one CLIL classroom and that it does not consider student perspectives. The next step in
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scaffolding research is to discuss how we can empirically measure how students perceive scaffolding
strategies and how they become more independent learners. Teacher-centered approaches like

PLATO do not fully cover these dimensions of scaffolding. Further research could delve into student-
centered approaches and how students may experience scaffolding (Koole and Elbers 2014; Maybin,

Mercer, and Stierer 1992).
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Figure 1. Author’s classification of SLL scaffolding strategies, modified from Maybin, Mercer, and

Stierer (1992)

Table 1. Classification of scaffolding strategies and how they were scored in PLATO

Type of
scaffolding

PLATO
element

Definition and coding process

Comprehension
of material

Connections to
prior knowledge
(CPK)

Connections to prior knowledge (CPK) refers to what degree a teacher connects new
material to the students’ prior knowledge (Grossman 2015). This can be done through
references (e.g., ‘Last week, we talked about [. .. ]’), and connections (e.g., ‘We all know
about weathering, so now we will talk about erosion. The main difference being?’). At the
low end, the teacher does not refer to (score 1) or superficially refers to prior knowledge
(score 2). At the high end, the teacher refers to prior knowledge multiple times (score 3),
and new material builds on prior knowledge in such a way that students can understand it
(score 4).

Supportive
materials (SUP)

Supportive materials (SUP) include body language and different sorts of differentiated
materials, visual aids, and graphic organizers that enable L2 English students to understand
a lesson (see Author 1, Colleague 1, and Colleague 2 2018, for examples). At the low end,
the teacher does not provide supportive materials (score 1) or the provided materials are
not used by the teacher or students (score 2). At the high end, the teacher provides
supportive materials, prompts the students to use them (score 3), and there is evidence
that students use them (score 4).

Academic
language

Academic language (AL) refers to the subject-specific terminology students will need to
understand a lesson (see Author 1, Colleague 1, and Colleague 2 2018). At the low end, the
teacher does not use academic language (score 1) or uses it without explaining it to the
students (score 2). At the high end, the teacher introduces, defines, and prompts students
to use academic language (score 3) and provides opportunities for students to use the
terminology (score 4).
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Completion of
task

Uptake of
student
responses (UP)

Uptake of student responses (UP) refers to the degree to which a teacher/student
elaborates or follows up on ideas (Grossman 2015). This can include revoicing an idea in
academic language or commenting, elaborating, clarifying, or expanding on an idea (see
Author 1, Colleague 1, and Colleague 2 2018). At the low end, the teacher/student provides
no or few responses (score 1) or responds briefly to ideas without pushing for elaboration
or expanding upon them (score 2). At the high end, the teacher revoices ideas in academic
language, asks for elaboration or evidence, responds in a way that expands on student
ideas, or enables students to explain, clarify, or explain their thinking briefly (score 3) or
consistently (score 4).

Strategy use and
instruction (SUI)

Strategy use and instruction (SUI) describes a teacher’s use of strategies and skills that
support students’ learning during the task at hand. A strategy is a general/flexible method
or ‘how to’ that a teacher suggests to solve a task (Grossman 2015). At the low end, the
teacher does not provide any strategy instruction (score 1) or briefly introduces a strategy
but does not provide explicit instruction on how to use it (score 2). At the high end, the
teacher provides explicit instruction (score 3) and specifies how, why, and when to use it
(score 4).

Modeling and
use of models
(MOD)

Modeling and use of models (MOD) refers to the degree to which a teacher visibly enacts
targeted strategies, skills, and processes in a lesson (Grossman 2015). PLATO differentiates
between physical models (e.g., an example text or a model of an item to be built) and
modeling (e.g., when a teacher orally ‘walks through’ the process of how to solve a task).
At the low end, the teacher does not provide a model (score 1) or only partially provides a
model (2). At the high end, the model is complete (score 3) and the teacher decomposes
specific features of it, explaining how and why to use it (score 4).
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Appendix 2: Questionnaire |, used in Article Il

Questionnaire |

Spgrreunderspkelse i engelsk

Hei og takk for at du vil delta i mitt ph.d. prosjekt. Her er noen spgrsmal angaende hvordan du oppfatter og
bruker engelsk i ditt daglige liv. Svar sa eerlig og presist som du kan.

Jeger*

Mitt fulle navn er: *

Bakgrunn

Hva er ditt fgrstesprak? *

Har du bodd i et annet land? *

Hvilke(t) land og hvor lenge bodde du der?

Gikk du pa engelsktalende skole? Hvis ja, hvor lenge?

Engelskvaner

Snakker du engelsk utenfor skolen? *

| hvilke sammenheng snakker du engelsk? *
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Hvor mye engelsk snakker du? Oppgi hvor mange timer daglig ca.

Hva slags engelske tekster leser du utenom skole? *

Hvor mye tid bruker du pa a lese engelsk utenom skolen? Oppgi hvor mange timer daglig ca. *

Hva slags engelske tekster skriver du? *

Hvor mye tid bruker du pa a skrive engelsk utenom skolen? Oppgi hvor mange timer daglig. *

Hva lytter du til pa engelsk utenom skolen? *

Hvor mye tid bruker du pa a lytte pa engelsk? Oppgi hvor mange timer daglig ca. *

Jeg foretrekker fglgende pa engelsk utenom skolen

Kan krysse av mer enn én boks

Lytte

Skrive

Snakke

Skrive

Hva mener du om engelsk som sprak? *

Vurder engelsknivaet ditt *

Hvilken karakter hadde du i engelsk skriftlig til sommeren pa 10. trinn? *
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Hvilken karakter hadde du i engelsk muntlig til sommeren pa 10. trinn? *

Hvorfor valgte du a begynne i en klasse som har undervisning pa engelsk i andre fag?

Ser du noen fordeler eller ulemper ved a ga i denne klassen?

Takk for at du deltok i spgrreundersgkelsen min!
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Appendix 3: Information slip and consent form for project
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Til elever og foresatte Institutt for sprakfag

Raveien 215, 3184 Borre
Campus Vestfold

Telefon: 93 23 13 28
Mail: karina.mahan@hbv.no

To use or not to use CLIL? A Bird's-Eye View of Content and Integrated
Learning in Norway: Teacher Practices and Student Achievement in
Secondary Schools.

Jeg er en doktorgradsstipendiat i engelsk fagdidaktikk ved Hagskolen i Sgrgst-
Norge og undersgker tospraklig undervisning i Norge — Content and Language
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