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ARTICLE INFO ABSTRACT
Keywords: The obligatory provision of CLIL is raising concerns about the discouraging effects it may have.
CLIL motivation Yet little research so far has explored the impact of collaborative classroom methodologies on

Peer-tutoring
Secondary education
Gender

Mathematics

learners’ motivation towards both content and language in integration. The present study sets out
to examine the potential benefits of peer-tutoring in raising motivation towards CLIL in Mathe-
matics for Compulsory Secondary Education. A pretest-posttest with control group design was
adopted. Participants were 408 students from grades 7, 8 and 9 in a state-run secondary school
based in the Valencian Community (Spain). Two factors were analyzed: intrinsic motivation (i.e.
positive attitude and classroonm enjoyment) and motivational force (i.e. confidence and anxiety).
Eight focus groups provided qualitative data. Findings point to statistical significant increases for
the experimental group in both factors but with moderate effect sizes. The peer-tutoring expe-
rience proves more positive for the younger participants (7 graders) and for enhancing males’
intrinsic motivation and females’ motivational force. The qualitative results obtained from the
focus groups also suggest that these pedagogical practices may reduce students’ anxiety, build
their self-confidence and encourage more positive attitudes towards CLIL. Implementing peer-
tutoring in CLIL, then, might improve students’ motivation towards Mathematics through
English.

1. Introduction

Motivation ranks high in the purported benefits of Content and Language Integrated Learning (CLIL) as understood by education
policymakers in Europe. When stating that CLIL “increases learners’ motivation and confidence in both the language and the subject
being taught” (European Commission, 2012), this supranational organism aligns with the perception of leading researchers in the field
(Coyle, 2006; Coyle, Hood, & Marsh, 2010; Darn, 2006; Meyer, 2010). Such belief in the motivating power of CLIL provisions —held by
scholars, policymakers and stakeholders alike (Hiittner, Dalton-Puffer, & Smit, 2013)— is so widespread that, in Lasagabaster’s words,
“probably because motivation is taken for granted, there are not that many systematic studies on the interaction between CLIL and
motivation” (2019, p. 349).

Actually, despite having being accounted for in a number of research agendas for CLIL (Coyle, 2007; Dalton-Puffer & Smit, 2013;
Pérez-Canado, 2012; Ruiz de Zarobe, 2015), investigations focused on students’ motivation in this learning environment do not
abound. As the next section will show, there is a clear mismatch between expectations and empirical evidence. This is especially so
when this matter is approached from the prism of how collaborative work like peer-tutoring may bolster learner motivation towards
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CLIL, an area where studies are still scarce but much needed.

2. (De-)Motivation in CLIL

2.1. Language bias and methodological flaws

A closer look at the extant literature (Lasagabaster, 2019; Sylvén, 2017, for an overview) reveals some important insights. Drawing
on second language motivation theories like Dornyei’s (2005, 2009), a first strand of studies conceives motivation as the enhancement
of favorable attitudes and positive affect towards the CLIL vehicular language, which more often than not is English. Apart from this
language bias, mixed results have been obtained. Language interest and motivation seem to be generally boosted (Li & Zhang, 2020;
Massler, 2012) and CLIL students tend to be more motivated than non-CLIL cohorts (Arribas, 2016; Denman, Tanner, & Graaff, 2013;
Hunt, 2011; Lasagabaster, 2011; Lasagabaster & Sierra, 2009; Lorenzo, Casal, & Moore, 2010). But the opposite is also true, with
studies like Fernandez Fontecha and CangaAlonso (2014) where the English as a Foreign Language (EFL) lessons appear to be more
motivating than the CLIL ones. Moreover, some strong negative reactions against CLIL are gathered among Italian secondary students
(Coonan, 2012) or Finnish upper-primary pupils, who show higher degrees of anxiety and lower self-esteem as language learners
(Seikkula-Leino, 2007). Increasing anxiety becomes intellectual helplessness in the case of Polish primary children studying Mathe-
matics and Science through English (Otwinowska & Forys, 2017). A state of negative affect causes a reduction on pupils’ intrinsic
motivation. Moreover, it seriously hinders students’ cognitive abilities needed for concentrating, understanding classroom input or
problem-solving and, therefore, increases their frustration and resentment over CLIL.

Even when positive findings in terms of language motivation are reported, this line of enquiry presents some methodological flaws.
First, the lack of pre-CLIL data on subjects’ motivation prevents us from unequivocally attributing the increasing levels of motivation
observed to the program per se. That is, without baseline data, what is being measured is motivation for instead of motivation from CLIL
(Mearns, de Graaf, & Coyle, 2017). In elected or selective CLIL programs, in which students volunteer to participate or are admitted for
their prior language ability and/or academic achievement, no cause-effect relationship between CLIL and motivation can be estab-
lished since here learners should be regarded as self-motivated (Bruton, 2011a, 2011b, 2013; Broca, 2016; Rumlich, 2014, 2017;
Sylvén & Thompson, 2015). Second, as shown by Doiz, Lasagabaster and Sierra’s (2014a) research about the effect of students’ age,
gender and socio-cultural background on motivation and CLIL, caution should be taken whenever some relevant individual or
contextual variables, other than the CLIL experience itself, are not controlled.

2.2. Learners’ individual differences and type of content subjects

Increasing attention has been paid to gender, one of the previously neglected individual variables with a potential impact on
motivation towards CLIL. The working hypothesis here is that CLIL could narrow the gender gap existing between foreign languages as
a feminized domain, where girls are more intrinsically motivated and perform better (Carr & Pauwels, 2006; Jones, 2009; Kissau,
2007; Kissau & Wierzalis, 2008; Kobayashi, 2002; Lopez Riia, 2006; Norton & Pavlenko, 2004; Pavlenko & Piller, 2008; Sunderland,
2010), with respect to some content subjects like Physical Education, Science or Mathematics, which are presented as more
male-oriented (He, Zhou, Salinitri, & Xu, 2019; Leyva, 2017; McCall, 2012).

Bearing this in mind, some research about the impact of gender on motivation towards CLIL has been recently undertaken. Findings
from these studies, though, are neither definite nor unanimous. Some empirical evidence confirms that the gender gap is reduced
(Fernandez Fontecha & CangaAlonso, 2014; Heras & Lasagabaster, 2015; Martinez Agudo, 2021; Sylvén & Thompson, 2015) or even
inverted (Mearns & de Graaff, 2018). Yet, other studies show no difference in motivation between males and females (Merisuo-Storm,
2007) or maintain the superior motivation of girls in both CLIL and non-CLIL groups (Gallardo-del Puerto & Blanco Suarez, 2021;
Lasagabaster, 2008; Roquet, Llopis, & Pérez Vidal, 2016). Besides, once again, most of this research on gendered-motivational patterns
suffers from a clear language bias. As indicated by Ushioda and Dornyei (2017) and Lasagabaster and Doiz (2020), most of the
motivation studies in the last years were set in contexts where the focus was on learning English as the target language, thus providing
evidence of a strong language bias in current theorizing and research in the CLIL motivation field. By and large, studies mainly
concentrate on the extent to which male subjects improve their motivation towards the target language —exceptions include
Fernandez Barrionuevo and Baena Extremera (2018) who take into account gendered-perceptions towards both foreign language
learning and Physical Education.

Starting with proficiency in the target language, it appears that good grades in the English subject, mainly based on conversational
competence or Cummins’ (1979) notion of Basic Interpersonal Communication Skills (BICS), are poor predictors of the degree of
anxiety and intellectual helplessness that even participants in elitist CLIL programs may suffer (Apsel, 2012; Otwinowska & Forys,
2017; Seikkula Leino, 2007; Zydatip, 2012). As claimed by Zydarify (2012), a double language threshold would be required to suc-
cessfully deal with demanding content learning through an additional language. BICS accounts for the lower language threshold, while
Cummins’ (1979) Cognitive Academic Language Proficiency (CALP) represents the upper one. Limited proficiency closely linked to
CALP would be at the root of CLIL learner’s most serious academic difficulties and related anxiety problems (Apsel, 2012; Zydatip,
2012).

As far as the type of CLIL content subject is concerned, Cenoz, Genesee and Gorter deplore the fact that “use of the language might
actually diminish if the subject matter is novel and/or complex” (2014, p. 15). Content of the CLIL subject itself has been shown to have
a major impact on upper-primary students’ negative affectivity. In Otwinowska and Forys’ (2017) study, for example, previous grades
in Mathematics and Science do predict intellectual helplessness. A report on stakeholders’” views of CLIL in Catalonia attests that most
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parents are against including “serious” subjects like Science in their children’s primary curriculum just to avoid loss of core curricular
content (Pladevall-Ballester, 2015).

The real (or perceived) academic obstacles entailed in learning cognitively demanding content subjects do not only evoke wide-
spread fears (Dalton-Puffer, 2011), but have brought into question the feasibility of implementing CLIL programs for younger learners.
Following the example set by Finland (Moate, 2014), researchers like Lorenzo et al. (2010), Otwinowska and Forys (2017) or Zydatip
(2012) posit the need to postpone CLIL to lower-secondary or even to upper-secondary education. Conversely, other voices argue in
favor of an early introduction of CLIL programs in infant and primary education (Nikula, 2017; Pérez, Lorenzo, & Pavon, 2016;
Siqueira, Landau, & Parana, 2018).

2.3. Classroom methodologies: the importance of collaborative work

Taken together, the need to cope with limited language proficiency and complex content subject brings to the fore the third cause
explaining CLIL students’ (de-)motivation, namely, classroom methodologies (Halbach, 2009). Deficient classroom management and
poorly adapted materials (Otwinowska, 2013) or teacher-centered and monological lessons (Lim Falk, 2008, as reported in; Sylvén,
2017) are pinpointed among the factors responsible for creating an unsatisfactory learning environment. To Sylvén, a distinction
should be made between the ideal versus the reality of CLIL, where the latter is “in many cases far from this ideal, motivational
environment” (2017, p. 60). To Somers and Llinares (2018), though, these learning conditions have nothing to do with CLIL, real or
otherwise. Rather, they reduce “CLIL from immersion to submersion, at which point what happens in the classroom can no longer be
termed ‘CLIL™” (Somers & Llinares, 2021, p. 4).

Understanding what really happens in the classroom is paramount to identify and reproduce the pedagogical conditions required to
ensure the success of “CLIL for all”, one the main tenets of this teaching approach (Genesee & Hamayan, 2016; Mehisto, Marsh, &
Frigols, 2008). After all, in CLIL, “it would not be effective to teach the same content, the same way, with another language” (Pavén
Vazquez & Ellison, 2013, p. 72). Attention to CLIL methodologies, then, is long overdue at least for two reasons. First, the absence of
clear guidelines in its implementation (Dalton-Puffer, 2011), due to the “terminological and pedagogical vagueness of CLIL” (Pérez
Canado, 2016, p. 18), propitiates grossly misinterpretations of a global education approach whose pedagogical dimension has already
been insisted upon (Baetens-Beardsmore, 2001; Coonan, 2007; Coyle, 2008; de Bot, 2002; San Isidro, 2018). Second, the fact that, at
the beginning of the second decade of the 21st century, “democratising CLIL” (Escobar Urmeneta & Evnitskaya, 2013, p. 113) is not an
aspiration but a reality makes the exploration of CLIL classroom methodologies an urgent task.

Therefore, the advent of CLIL for all students explains why the focus of some ongoing research like the ADiBE project (which brings
together key figures with ample experience in the field of CLIL from Spain, Austria, Finland, Germany, Italy, and the UK) has geared
towards how educational practices in this teaching environment can meet the demands of diverse learners (Madrid & Pérez Canado,
2018). Some methodological approaches in CLIL experiences included the use of cooperative learning. Outcomes of qualitative
research on CLIL learning environments have attested that motivation increases whenever students participate in interactive activities
where they explain processes to each other (Ballester-Roca & Spaliviero, 2021; Huang, 2011), contents are negotiated with the teacher
(Banegas, 2012, 2013) or collaborative techniques are implemented (Coyle, 2013; Czura & Anklewicz, 2018; Lasagabaster & Doiz,
2016).

However, existing research has tended to focus on group rather than pair work. This unbalance in favor of team work can be
attributed to the interest raised by the implementation of project-based learning in CLIL (Caceres & Unigarro, 2007; Lasagabaster &
Lopez Beloqui, 2015; Pastrana, 2019; Pistorio, 2010; del Pozo, 2019; Sanchez-Garcia & Pavon-Vazquez, 2021; Sierra, 2011, 2016).
This research gap of pair work and CLIL, then needs to be filled because when CLIL secondary students are asked about the importance
they attach to peer support, they deplore that most teachers overlook the fact that “students among themselves always understand one
another better than when the teacher explains it” (Bauer Marschallinger et al., 2021, p. 10). In this sense, peer tutoring (a pair work
methodology) seems mostly needed in a context like ours where CLIL is for everybody and for any content, including “harder” aca-
demic subjects like Mathematics. Besides, recent research conducted in Spain (Busse, 2017; Campillo, Sanchez, & Miralles, 2019;
Nikula & Moore, 2019) and, more specifically, in the Valencian Community (Guillamén-Suesta & Renau, 2015), has raised serious
concerns about students’ low motivation towards these obligatory CLIL programs. Alarmingly, negative attitudes towards CLIL persist
after students’ high-school days and even after their college graduation (Merino & Lasagabaster, 2018). Hence, searching for classroom
methodologies that ensure and sustain the success of CLIL is key, as collaborative classroom practices may not only produce deeper
content and language learning (Meyer, Coyle, Imhoff & Connolly, 2018), but also reinforce students’ positive attitudes towards CLIL
(Alejo & Piquer-Piriz, 2016).

Precisely, the starting point of the current study is addressing the call for investigating the impact of group dynamics on learner
motivation towards CLIL (Doiz, Lasagabaster, & Sierra, 2014b; Lasagabaster, 2019). CLIL motivation is understood here as the inte-
grated construct, proposed by Somers and Llinares (2021), in which both content and language learning are taken into account in an
interdependent way. As these authors note, “CLIL motivation does not consist of ‘L.2 learning motivation + subject learning motiva-
tion” because, in their own words, “neither construct is any longer recognized to exist in its own right, but has been assimilated into the
construct of an integrated content and language learning motivation” (Somers & Llinares, 2021, p. 843). The teaching/learning
method under analysis, peer-tutoring, has proven beneficial in foreign language learning (Hwang, Nguyen, & Pham, 2019; Duran,
Flores, Oller & Ramirez, 2019) but remains underexplored in relation to CLIL motivation (Lialikhova, 2019). Peer-tutoring may be
defined as the acquisition of academic contents or skills through active help and support between pairs of students (Topping, 2015).
The student with higher knowledge at that moment serves as tutor and the other acts as tutee. This way, both help each other to learn
and learn themselves by so doing (Moliner & Alegre, 2020).
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3. Aims and research questions

The current study endeavors to measure the impact of classroom methodology (peer-tutoring versus teacher-fronted lessons) on
CLIL motivation towards Mathematics learnt through English in Compulsory Secondary Education (CSE). Differences regarding
motivational trends are also discussed in connection with participants’ age and gender. With these aims in mind, two main factors
(intrinsic motivation and motivational force) are analyzed, according to the following research questions:

RQ1: Are students who do peer-tutoring more motivated towards CLIL Mathematics than those in teacher-fronted lessons?

RQ2: How does age affect motivation towards CLIL Mathematics in peer-tutoring?

RQ3: How does gender affect motivation towards CLIL Mathematics in peer-tutoring?

On the basis of the previous literature reported above, it is expected that students who participate in peer-tutoring during
Mathematics sessions through English (henceforth, the experimental group) will be more motivated towards CLIL than those in the
control group, who only receive teacher-fronted classes. We also hypothesize, in response to RQ2, that statistical significant differences
for increasing levels of intrinsic motivation and motivational force will be reported in favor of older subjects in the experimental group
who, supposedly, are more linguistically and cognitively prepared for CLIL Mathematics. Finally, regarding participants’ gender
(RQ3), we assume that the peer-tutoring intervention might cause a transfer in the opposite motivational profiles exhibited by males
and females in Mathematics and in English when these are taught separately. It is hoped that building a cooperative classroom
environment will bring a reduction in both the boys’ dislike for English and the girls’ anxiety and lack of confidence in Mathematics.

4. The study
4.1. Context and participants

CLIL provision in Spain is not only a top-down enterprise but also a very rich and diverse one (Lasagabaster & Ruiz de Zarobe, 2010;
Otto & San Isidro, 2019). Since 2012, CLIL has been part of the school curricula in the Valencian Community, a bilingual region in
Spain where both Spanish and Cartalan are official languages. A new plurilingual decree, developed by the Valencian educational
government since 2015 (Castells & Mestre-Mestre, 2015) and passed by the regional parliament in April 2018, issues that by September
2020 all students, from infant to upper-secondary education, should learn from two to three content subjects through a foreign lan-
guage. The choice of both the content subject and the language medium are in the hands of school principals.

The current research was conducted in a state-run secondary school based in a medium-sized Valencian city (50,000 inhabitants) in
which Mathematics is learnt via CLIL. Mathematics became the CLIL content subject thanks to the pedagogical training of the Maths
teachers and their Common European Framework of Reference (CEFR) C2 level in English.

The study involved a total of 408 students enrolled in the first three years of CSE in the Spanish educational system: 136 from grade
7 (12-13 year olds), 136 from grade 8 (13-14 year olds) and 136 from grade 9 (14-15 year olds). At the beginning of the study, the
average age was 13.96 years old with a standard deviation of 1.89 years. Unlike this equal division for age, the gender distribution was
not balanced with 259 females (63.48%) versus 149 males (36.52%). As many as 171 pupils (41.91% of the sample) belong to migrant
families coming from Romania, Morocco, China or Guinea, whose home languages are not Spanish or Catalan but Romanian (21.32%),
Arabic (18.87%), Chinese (0.98%) or Portuguese (0.49%). Participants’ socioeconomic profile was considered average in the light of,
first, the National Institute data for the neighborhood where the secondary school is located and, second, the fact that 59.34% of
students’ parents have completed their university studies —a percentage close to the OECD (Organization for Economic Co-operation
and Development) indicator of 60.20% of Spanish population with tertiary education. Students were randomly assigned to the
experimental (doing peer-tutoring) or to the control group (receiving teacher-fronted lessons). Thus, the experimental group consisted
of 68 subjects and the experimental group was made of 68 subjects in each grade. Since none of the pupils had ever experienced any
CLIL-based instruction before, our study offers baseline data collected at the onset of a CLIL obligatory program. This is the case
because, prior to the entry into force of the current plurilingual decree, instruction in a foreign language for non-linguistic subjects was
only compulsory for certain schools classified as “plurilingual centers”. The highschool in which this intervention took place was
allowed to teach Mathematics through English because it had been previously qualified as a “pluringual center”. Consequently, while
there are 3 h of English language lessons a week, CLIL Mathematics comprises 4 h of lessons a week in grades 7 and 9 and three weekly
sessions in grade 8. As for the participants’ exposure to the target language before entering secondary education, they had attended EFL
lessons for 3 h a week since grade 1. Determining their proficiency level, though, is difficult because no official exams have to be taken
to get their level of English certified before they finish their primary studies.

4.2. Research design

Given that experimental designs may act as moderators in peer-tutoring experiences influencing the academic or psychological
outcomes (Alegre, Moliner, Maroto & Lorenzo-Valentin, 2019c¢; Leung, 2015), the present study opts for a pretest posttest control
group design, so that effect sizes of the intervention are not overestimated.

4.2.1. Sample access and sample power

With respect to sample access, and considering the administrational, ethical and organizational difficulties acknowledged by Zirkel,
Garcia, and Murphy (2015) or Etikan and Bala (2017), participants were selected through clustered sampling. In this procedure, the
total population is divided into groups (secondary schools in our case). Although the groups are mutually homogenous, they are
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internally heterogeneous (Celik, 2017). Once the state-run secondary school was selected, authorization to participate in the study was
obtained from the Valencian Government of Education, the school principal and the students’ families. Ethical standards given by the
Ethics Committee of the Spanish National Research Council (CSIC) were followed.

StudySize 3.0 software by Creostat HB was performed to establish the sample power. A sample power of .89 was determined when
using inferential statistics (Students’ t-test and Analysis of Variance) with a significance level of 0.05 with 408 participants.

4.2.2. Peer-tutoring treatment and implementation

As far as the treatment is concerned, during the first trimester of the academic year, all participants in CLIL Mathematics received
teacher-fronted lessons with students working and sitting individually. The second and third semesters saw the introduction of peer
tutoring for the experimental group.

In order to achieve the higher possible psychological benefits during the implementation of peer-tutoring (Alegre, Moliner, Maroto,
& Lorenzo-Valentin, 2019a), reciprocal and same age tutoring were chosen (Sytsma, Panahon, & Houlihan, 2019). First, reciprocal
tutoring —in which students switch roles, going from tutor to tutee— was preferred over fixed peer-tutoring, where the maintenance of
roles (i.e. tutors are always tutors and tutees are always tutees) may decrease tutees’ self concept as the permanent recipients of the
tutor’s help (Alegre, Moliner, Maroto, & Lorenzo-Valentin, 2019b). Second, we opted for same age tutoring versus cross age tutoring
because the latter might make the younger peers feel uncomfortable for having to work with unknown upper grade students (Alegre,
Moliner, Maroto & Lorenzo-Valentin, 2019c).

Drawing on Zeneli and Tymms’ (2015) and Leung’s (2019) expertise on temporal and organizational issues, the peer-tutoring
interactions lasted no more than 20 min in three to four weekly sessions held for approximately 6 months (two trimesters). Be-
sides, the same teacher was in charge of the experimental and control groups in each grade. Content learning in terms of exercises and
problems were also identical for both groups, save from the classroom practices implemented, namely, peer-tutoring in the experi-
mental group versus teacher-fronted lessons in the control one.

Before the implementation of peer-tutoring, subjects in the experimental group were trained to follow Topping’s (2015) protocols
and principles, including “pause, prompt and praise” techniques or mutual respect and patience during tutoring sessions. Following
Duran, Corcelles, Flores, and Miquel (2019), learners’ interactions were closely monitored. After all, teachers play a vital role in
ensuring that peer-tutoring encounters are rich in academic language and effective with students really helping each other.

In reciprocal peer-tutoring, the academic gap between participants must be minimized. The objective of pairing students with
similarly achieving peers is guaranteeing their ease and comfort (De Backer, Van Keer, & Valcke, 2015). Accordingly, students’ first
trimester Mathematics grades were used to order pupils and form a list. The first two students in that list were the first pair, the next
two, the second pair and, so on, until all pairs were formed.

A typical session in the experimental group started by investing the first 20 min in reviewing homework, correcting it on the
blackboard and presenting new content. Afterwards, 10 min were given for learners to do from two to three exercises and one or two
problems. Extra material was ready for fast finishers but no teacher help was provided at this stage. Then, peer-tutoring was imple-
mented for 20 min, during which pupils had to work in pairs, share their results and solve together the activities they had not finished
yet. If any pair of students could not complete an exercise or a problem by themselves, the teacher’s help could be requested as many
times as needed. The recommended language of student-student and student-teacher interaction was English. Finally, the teacher
devoted the last five to 10 min to solve the assigned tasks on the blackboard.

4.2.3. Instruments and data analysis

In order to answer the three research questions guiding this study, we adopted a mixed-method approach (Guetterman, Babchuk,
Howell Smith, & Stevens, 2019), which combines both quantitative and qualitative data.

Quantitative data were elicited by means of a written questionnaire drawn on Doiz, Lasagabaster, and Sierra (2014a). This in-
strument was selected because its psychometric properties, validity and reliability had been previously tested (see Lasagabaster, 2016;
Somers & Llinares, 2021). Nevertheless, as the instrument was tailored to meet our aims, Gudmundsson’s (2009) guidelines for
translating and adapting psychological instruments were followed in order to retest its reliability. An Alpha Cronbach value of 0.88 for
the intrinsic motivation factor and one of 0.89 for the motivational force factor were obtained. These Alpha Cronbach coefficients,
similar to the values above 0.72 in all cases reported by Doiz et al. (2014a, p. 216), confirm the reliability of the two scales. Given that
the purpose of our research was to explore the impact of CLIL methodologies on learner motivation, only two out of the six factors or
subscales considered in the original survey were incorporated. These subscales were intrinsic motivation (4 items) and motivational
force (9 items), two of the factors most closely linked to the CLIL learning experience. Although other factors such as instrumental
orientation and interest in foreign languages/cultures could have been tested, we decided to focus on those which, in our view, might
help us to remove the language bias we wanted to avoid. Besides, in line with Csizér and Dornyei (2005) we believe that our subjects
were too young to be influenced by job prospective, an “incentive motive” (Dornyei, 2000) that might be blurred or even fade away
when what is being measured is not the usefulness of learning English but that of learning Mathematics through English.

Accordingly, all items in the survey were rewritten to incorporate the CLIL motivation construct proposed by Somers and Llinares
(2021). The factor of intrinsic motivation, which has to do with classroom enjoyment, was measured by statements such as: “I like to
learn Mathematics in English” (item 1); or, “I enjoy Mathematics in English classes” (item 2). In turn, motivational force, a factor
combining students’ anxiety and motivational strength (Doiz et al., 2014a, p. 217), includes statements like: “I never feel confident
when [ have to speak in English during Mathematics in English class” (item 1) or “I feel so nervous during Mathematics in English
classes that I forget even what I know” (item 5). Reversely coded items were also included (e.g. “Many times I feel bored during
Mathematics in English class™).
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The items, presented on a five-point Likert scale ranging from 1 (“absolutely disagree™) to 5 (“absolutely agree™), were translated
into Catalan, the main vehicular language at the school and many participants’ first language. The questionnaire was administered in
class during the weekly tutorial and under the researchers’ supervision. Each subject took up to 10 min on average to complete it. In
order to avoid any Hawthorne effect (Torgerson & Torgerson, 2007), students were not informed of the purpose of the study.
Furthermore, for them to be honest, the researchers made clear that the teacher would not see their responses, which would be treated
in the strictest confidence.

The statistical analysis was performed in SPSS 25. In order to gauge whether data were normally distributed in the experimental
and control groups (Banerjee & Pradhan, 2018), we ran Kolmogorov Smirnov tests. Means, standard deviations, and student’s t-test
(95% confidence level) were calculated to find out inter and intra-group differences. Analyses of variance (ANOVAs) were also
conducted to compare results per year (i.e. 7, 8 and 9 grades). In case statistical significant differences were found in the ANOVA, an
Scheffe post-hoc test was carried out (Daniel, 2019). Multiple linear regression analyses were also performed taking gains (difference
between posttest and pretest scores) as the independent variable and experimental condition (0 = control, 1 = experimental), gender
(0 = male, 1 = female), and grades (grade 7 = —1, grade 8 = 0 and grade 9 = 1) as the dependent variables (Kaplan & Garner, 2020).
This statistic indicates the percentage of the variance in the dependent variable that the independent variables explain collectively to
Effect sizes were calculated and Hedge’s g was used as a measure of effect size (Simpson, 2019).

Qualitative information was gathered through focus groups (Anwaruddin, 2016) with a total of 24 participants (8 groups of 3
students each) who were randomly selected. The main purpose of these focus groups was to supplement the information obtained from
the quantitative analysis. As Bryman (2017) holds, qualitative information does play a vital role when combined with quantitative
research because it strengths the verification of the quantitative results. In a similar vein, Clark (2019) reasons that some unique
insights and a better understanding of the issues at hand can be gained when integrating quantitative and qualitative methods. So, to
gain a deeper knowledge on the motivational processes that took place during the peer-tutoring sessions (Watzek, Anselmann, &
Mulder, 2019), the researchers formulated open questions such as: “Why do you think that you feel more or less comfortable during
Mathematics in English classes?” or “How did vou interact with your peers during the tutoring sessions?” Same as with the ques-
tionnaire, the focus groups, lasting 20 min, were conducted in Catalan and held during tutorials but in private spaces. A content
analysis was carried out (Cabrera & Reiner, 2018) by means of ATLAS.ti 8. Students’ contributions were coded as follows: Number of
focus group and grade. For example, FG3_7 refers to focus group number 3 with participants from grade 7.

5. Results and discussion
5.1. RQI: peer-tutoring versus teacher-fronted CLIL lessons

Descriptive results of the two factors under consideration are displayed in Table 1, for intrinsic motivation and, in Table 2, for
motivational force.

Since, according to the Kolmogorov Smirnov test we ran, our data were normally distributed (p = .87), inferential statistics by
means of t-tests were chosen. An asterisk marks the tests in which statistical significant differences were reported.

With respect to the first research question posed (i.e. Are students who do peer-tutoring more motivated towards CLIL Mathematics
than those in teacher-fronted lessons?), Table 3 presents the comparison between the experimental and the control groups in relation
to intrinsic motivation. As shown in Table 3, no inter-group statistical significant differences were observed in the pretest for any of the
grades (tests 1 to 3). Yet, overall statistically significant improvements did appear for the experimental group between the pretest and
the posttest stage. These improvements were also reported for 7 graders, but not for 8 or 9 graders in the experimental group (tests 4 to
7). Analogous results were reported when analyzing the gains (difference between the posttest and the pretest scores) in the com-
parison between experimental and control group (tests 8 to 11) No statistically significant improvements were found between the
pretest and the posttest for the control group, either overall or per grade (tests 12 to 15). Linear regression analysis resulted in a R-
squared value of 0.51 including experimental condition as the only dependent variable (p < .05) and 0.54 including experimental

Table 1
Descriptive results for intrinsic motivation towards CLIL.
Experimental group Control group
Mean sD N Mean SD n
7th grade pretest 3.36 1.04 68 3.49 1.11 68
7th grade posttest 3.74 0.78 68 3.32 1.13 68
8th grade pretest 3.20 1.03 68 3.29 1.22 68
8th grade posttest 3.42 0.77 68 3.43 0.98 68
9th grade pretest 3.46 1.20 68 3.31 0.88 68
9th grade posttest 3.78 1.05 68 3.41 1.00 68
Male pretest 3.23 117 76 3.42 1.05 73
Male posttest 3.69 0.88 76 3.43 0.96 73
Female pretest 3.44 1.04 128 3.18 0.98 131
Female postrest 3.47 0.98 128 3.37 0.89 131
All grades pretest 3.34 1.10 204 3.36 1.08 204
All grades posttest 3.64 0.88 204 3.39 1.04 204
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Table 2
Descriptive results for motivational force towards CLIL.

Experimental group Control group

Mean SD N Mean sD n
7th grade pretest 2.85 0.89 68 2.97 0.87 68
7th grade posttest 3.16 0.76 68 2.94 0.73 68
8th grade pretest 3.05 0.83 68 3.00 0.81 68
8th grade posttest 3.14 0.85 68 3.12 0.86 68
9th grade pretest 3.03 0.70 68 2.96 0.80 68
9th grade posttest 3.13 0.72 68 2.78 0.81 68
Male pretest 3.02 0.75 76 2.72 0.82 73
Male posttest 3.05 0.82 76 2.81 0.81 73
Female pretest 3.01 1.04 128 3.22 0.78 131
Female posttest 3.29 0.98 128 3.09 0.76 131
All grades pretest 2.98 0.81 204 2.98 0.83 204
All grades posttest 3.14 0.78 204 2.95 0.81 204

Table 3

Student’s t-tests between groups for intrinsic motivation towards CLIL.

Test Group A Group B t (sig.)

1 7th grade experimental group pretest 7th grade control group pretest 0.70 (p = .48)
2 8th grade experimental group pretest 8th grade control group pretest 0.46 (p = .64)
3 9th grade experimental group pretest 9th grade control group pretest 0.83 (p — .41)
4 7th grade experimental group posttest 7th grade experimental group pretest 2.14 (p = .02)*
5 8th grade experimental group posttest 8th grade experimental group pretest 1.41 (p = .16)
6 9th grade experimental group posttest 9th grade experimental group pretest 1.65(p = .19)
7 7th, 8th, & 9th grade experimental groups posttest 7th, 8th, & 9th grade experimental groups pretest 3.04 (p < .01)*
8 7th grade experimental group gains 7th grade control group gains 2.02 (p < .05)*
9 8th grade experimental group gains 8th grade control group gains 0.51 (p = .62)
10 Gth grade experimental group gains 9th grade control group gains 0.62 (p = .54)
11 7th, 8th, & 9th grade control group gains 7th, 8th, & 9th grade control groups gains 2.15 (p = .03)*
12 7th grade control group posttest 7th grade control group pretest —0.88 (p = .38)
13 8th grade control group posttest 8th grade control group pretest 0.74 (p = .76)
14 9th grade control group posttest 9th grade control group pretest 1.18 (p = .24)
15 7th, 8th, & 9th grade control groups posttest 7th, 8th, & 9th grade control groups pretest 0.29 (p = .78)

condition and grade as dependents variables (p < .01). A Hedge’s g effect size of 0.26 for intrinsic motivation was reported for the
experience.

Table 4 summarizes outcomes from student’s t-tests regarding motivational force towards CLIL. Results in Table 4 also show no
inter-group statistical significant differences in the pretest for any of the grades (tests 1 to 3). Overall statistically significant im-
provements were reported between the pretest and the posttest for the experimental group. Besides, as in Table 3, statistical significant
improvements were only exhibited by the youngest participants (7 graders) in the experimental group (tests 4 to 7) and overall for the

Table 4

Student’s t-tests between groups for motivational force towards CLIL.
Test Group A Group B t (sig.)
1 7th grade experimental group pretest 7th grade control group pretest 0.80 (p = .43)
2 8th grade experimental group pretest 8th grade control group pretest 0.36 (p = .72)
3 9th grade experimental group pretest 9th grade control group pretest 0.54 (p = .59)
4 7th grade experimental group posttest 7th grade experimental group pretest 2.18 (p = .03)*
5 8th grade experimental group posttest 8th grade experimental group pretest 0.62 (p = .53)
6 9th grade experimental group posttest 9th grade experimental group pretest 0.82 (p = .41)
7 7th, 8th, & 9th grade experimental groups posttest 7th, 8th, & 9th grade experimental groups pretest 2.03 (p = .04)*
8 7th grade experimental group gains 7th grade control group gains 2.40 (p = .02)*
9 8th grade experimental group gains 8th grade control group gains 0.15 (p = .88)
10 Gth grade experimental group gains 9th grade control group gains 1.28 (p = .20)
11 7th, 8th, & 9th grade control group gains 7th, 8th, & 9th grade control groups gains 2.14 (p = .03)*
12 7th grade control group posttest 7th grade control group pretest —0.22 (p = .83)
13 8th grade control group posttest 8th grade control group pretest 0.84 (p = .40)
14 9th grade control group posttest 9th grade control group pretest ~1.30(p = .19)
15 7th, 8th, & 9th grade control groups posttest 7th, 8th, & 9th grade control groups pretest —0.37 (p =.71)
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experimental group. Analogous results were found when analyzing the gains for the experimental and the control group (tests 8 to 11).
Although overall statistical significant differences were reported for the experimental group, only significant improvements were
reported for 7 graders. No statistically significant improvements were found between the pretest and the posttest for the control group,
either overall or per grade (tests 12 to 15). Linear regression analysis resulted in a R-squared value of 0.54 including experimental
condition as the only dependent variable (p < .05) and 0.59 including experimental condition and grade as dependents variables (p <
.05). A Hedge’s g effect size of 0.24 for motivational force was reported for the experience.

Qualitative data gathered in the focus group sessions are highly consistent with the quantitative results in Tables 3 and 4 above.
Concerning intrinsic motivation, that is, the attitudinal dimension of motivation towards peer-tutoring in CLIL Mathematics, partic-
ipants’ attitudes are told to have improved substantially. This positive change transpires in the following answers:

“If at least we can help each other is not that bad” (FG2_7).
“No one likes Mathematics in English classes. If at least I have someone with me, it’s not that bad” (FG6_9).

Actually, it seems that working with a peer provides a familiar routine thar facilitates pupils’ interactions:

“Working with a classmate is way better than doing it alone” (FG4_8).
“Me and Josh (pseudonym) always want to work together. It was great to have that chance in Mathematics” (FG1_7).

Besides, some students express their willingness to continue with the experience in the future:

“We wouldn’t mind to take another year of Mathematics in English. It wasn’t that bad eventually” (FG4_8).
e “If we can work together is less hard. It is really hard to listen to all the explanation in English. Yes, you can always ask the teacher,
but you can’t ask all the time” (FG5_8).

Moving to the second factor, namely, motivational force (i.e. anxiety and motivational strength), participants report to feel more
confident and less nervous after the peer tutoring intervention.

“I feel more comfortable sharing results with my peer during Mathematics in English classes” (FG2_7).

They also think that sharing doubts with a peer generates less anxiety than asking the teacher:

“I used to feel more nervous when we didn’t work in pairs. If I didn’t understand something in English I couldn’t do the exercises
most of the times. 1t’s good to have someone that can help you or that you can ask something” (FG1_7).

“When the teacher said that we had to help our classmates in English I thought I wasn’t going to be able to do it, but now I think that
I can and my mate will understand me” (FG8_9).

RQ1 was put forward to verify whether participants® motivation towards CLIL would increase after peer-tutoring. Both quantitative
and qualitative data indicate that there are indeed significant differences between the control and the experimental group. A Hedge’s g
effect size of 0.26 for intrinsic motivation and 0.24 for motivational force show that the inter-group differences are significant but
moderate (Cheung & Slavin, 2016). These outcomes, then, are consonant with those that support the adoption of classroom meth-
odologies enhancing active learning in CLIL (Banegas, 2012, 2013; Coyle, 2013; Czura & Anklewicz, 2018; Huang, 2011; Lasagabaster
& Doiz, 2016; Pistorio, 2010; Sanchez-Garcia & Pavon-Vazquez, 2021; Sierra, 2011, 2016). Furthermore, in comparison with the
findings of studies where the impact of methodologies like project work (Lasagabaster & Lopez Beloqui, 2015) or peer-tutoring
(Lialikhova, 2019) did not prove to be as positive as expected —especially for lower achievers—, our results appear to substantiate
the benefits of same age reciprocal peer-tutoring in driving CLIL motivation. Whether this collaborative methodology is more effective
in the early grades, as suggested by Lasagabaster and Doiz (2016), is an issue we will discuss next.

5.2. RQ2: the age factor

Moving to the relationship between age and motivation towards CLIL Mathematics after the peer-tutoring intervention (RQ2),
results pointed to statistical significant improvements in intrinsic motivation and motivational force only for the younger participants
in the experimental group (see tests 4 to 7 in Tables 3 and 4). The ANOVA reported statistical significant differences among 7, 8 and 9
grade scores in both intrinsic motivation 3.45 (p = .04) and motivational force towards CLIL 3.65 (p = .03). Moreover, a Scheffe test
showed that these differences existed between the first year students versus the second and the third year ones, with 7 graders out-
scoring their elder peers. Hence, our second hypothesis was disconfirmed.

The fact that 7 graders in the experimental group were more motivated towards CLIL Mathemartics after the peer-tutoring expe-
rience contradicts those scholars who hold that with CLIL, the later, the better (Lorenzo et al., 2010; Moate, 2014; Otwinowska &
Forys, 2017; or, Zydatip, 2012). Even though the first year in CSE may be demanding for pupils coming from primary education, or
maybe for that very reason, the experience of peer-tutoring appears to be more beneficial for those students who elsewhere have
described their first encounters with CLIL Mathematics as “very intimidating” (Czura & Anklewicz, 2018, p. 55). Our outcomes in that
respect seem to align with prior research suggesting that the later students embrace CLIL, the more difficult it will be for them to accept
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its benefits and challenges (Nikula, 2017; Pérez et al., 2016; Siqueira et al., 2018). They also tally with longitudinal studies such as
Lasagabaster and Doiz (2016) underscoring that the early grades’ preference for cooperative methodologies involving group work and
active participating declines over time.

5.3. RQ3: males versus females

With regard to our third research question (i.e. How does gender affect motivation towards CLIL Mathematics in peer-tutoring?),
statistical significant differences between males and females were reported in the results from student’s t-tests displayed in Table 5. In
terms of intrinsic motivation, male subjects in the experimental group outscored both females in the experimental group and their male
peers in the control group. This fact is reported when analyzing both, the posttest and gains differences between males and females in
the experimental group. Linear regression analysis resulted in a R-squared value of .59 including experimental condition and gender as
dependents variables (p < .01). Readers must bear in mind that comparisons in this subsection are limited to the gender variable. That
is why no additional information about grades is included below.

Table 6 presents the results of student’s t-tests obtained in relation to motivational force towards CLIL Mathematics. Statistical
significant differences between males and females are also found here. Yet, it is female learners in the experimental group those who
outscored both male subjects in the experimental group and their female peers in the control group. Linear regression analysis resulted
in a R-squared value of .57 including experimental condition and gender as dependents variables (p < .05).

To put it simply, then, it seems that the peer-tutoring experience boosts males’ intrinsic motivation and reduces females’ anxiety.
This counterbalances the tendency noted in the literature on foreign language learning where boys’ positive attitudes and classroom
enjoyment are very low (Carr & Pauwels, 2006; Jones, 2009; Kissau, 2007; Kissau & Wierzalis, 2008; Kobayashi, 2002), in contrast
with research on Mathematics, a highly masculinized discipline where girls are shown to get more anxious and feel less confident
(Dowker, Sarkar, & Looi, 2016; He et al., 2019; Holm, Hannula, & Bjorn, 2017; Leyva, 2017; Passolunghi, Caviola, De Agostini, Perin,
& Mammarella, 2016; Stoet, Bailey, Moore, & Geary, 2016).

Hence, our third hypothesis, predicting a transfer in the motivational profiles of males and females, appears to be confirmed. Such
transfer mirrors previous peer-tutoring studies in which females are reported to achieve higher benefits in confidence or self-concept
thanks to this methodology (Knight, Dipper, & Cruice, 2018; Rickard & Mills, 2018), whilst their male peers may experience greater
gains in positive attitude and intrinsic motivation towards the content subject (Ayvazo & Aljadeff-Abergel, 2019; Healy, Block, & Kelly,
2019).

6. Concluding remarks

This study adds to the scant literature on the effects of collaborative learning methodologies like peer-tutoring on CLIL learner
motivation. As opposed to previous research, the novelty of our contribution lies in (i) having addressed motivation towards CLIL as a
whole (Somers & Llinares, 2021) and in (ii) having paid attention to the mediating effects of individual variables like age and gender.

On the whole, our results reveal that the implementation of peer-tutoring in CLIL Mathematics reduces anxiety, builds up learners’
self-confidence and encourages students’ positive attitudes. Significant but moderate improvements have occurred in both students’
intrinsic motivation (i.e. positive attitudes and classroom enjoyment) and motivational force (i.e. confidence and anxiety issues) to-
wards CLIL. A lesson to be drawn from the higher motivation displayed by the younger participants (7 graders) is that early imple-
mentation of CLIL programs should not be feared. Besides, a change in previous gendered motivational profiles took place with females
experiencing higher gains in motivational force and males benefitting from an attitudinal perspective.

Yet, the current study is a preliminary effort subject to several limitations that should be noted. The first limitation has to do with
the sample size, which is constrained to a single secondary school. Although randomized control sampling is rarely available in
educational research and the normal distribution of the obtained data was tested, the fact that the sample was obtained by means of
cluster must be acknowledged as a limitation (Haq, 2017). The second limitation results from the unbalanced distribution of partic-
ipants in terms of gender with 63.48% females versus 36.52% males. Third, ceiling effects (Resch & Isenberg, 2018) must be considered
as 26 out of 204 students in the experimental group (12.74%) already reached the maximum score in the pretest for one of the two
analyzed factors and 4 of them (1.96%) also achieved the maximum score in the two analyzed factors in the pretest. Moreover, in the

Table 5

Student’s t-tests by gender for intrinsic motivation.
Test Group A Group B t (sig.)
1 Male experimental group pretest Male control group pretest 1.04 (p = .30)
2 Female experimental group pretest Female control group pretest 1.88 (p = .06)
3 Male experimental group posttest Male experimental group pretest 2.74 (p < .01)*
4 Female experimental group posttest Male experimental group pretest 0.24 (p = .81)
5 Male control group posttest Male control group pretest 0.06 (p = .95)
6 Female control group posttest Female control group pretest ~1.64 (p = .10)
7 Male experimental group posttest Female experimental group posttest 2.33 (p = .02)*
8 Male experimental group gains Female experimental group gains 2.64 (p < .01)*
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Table 6

Student’s t-tests by gender for motivational force.
Test Group A Group B t (sig.)
1 Male experimental group pretest Male control group pretest 0.44 (p = .81)
2 Female experimental group pretest Female control group pretest 1.84 (p = .07)
3 Male experimental group posttest Male experimental group pretest 1.93(p = .06)
4 Female experimental group posttest Male experimental group pretest 2.22 (p = .03)*
5 Male control group posttest Male control group pretest 0.06 (p = .95)
6 Female control group posttest Female control group pretest —~1.64 (p = .10)
7 Male experimental group posttest Female experimental group posttest —2.22 (p = .03)*
8 Male experimental group gains Female experimental group gains 2.05 (p < .05)*

regression analysis, although the majority of the variance in the outcome variable (gains) was explained by the regression models, a
strong positive linear relationship (R-squared values greater than 0.6) via a firm linear rule (Gelman, Goodrich, Gabry, & Vehtari,
2019) was not reported for any of them. Finally, increasing motivation was measured according to self-reported values without
comparing learners’ perceived gains with their actual class performance and/or academic achievement.

To address some of these shortcomings, future research might benefit from a wider sample size, from a more symmetrical distri-
bution of participants in terms of gender or from data triangulation. Clearly, more work is also needed to tease out the relationship
between CLIL related pedagogies like peer-tutoring and type of content matter. Ultimately, in comparison with more humanistic
subjects, Mathematics forms part of those scientific disciplines whose technical language may facilitate the implementation of CLIL
(Jappinen, 2005; Prochazkova, 2013; Salvador-Garcia, Chiva-Bartoll, & Capella-Peris, 2019). Last but not least, a placement test
should have been implemented in order to determine participants’ entry level in General English. Even though we concur with Zydarip
(2012) that the main linguistic problems students face in CLIL lessons usually derive from their limited proficiency in academic
language or CALP, having more information about participants’ competence in conversational English or BICS would have been highly
desirable. In conclusion, despite all the aforementioned limitations, we hope that this paper might be seen as a step forward in the
pedagogical concretion of those CLIL classroom practices that may guarantee the quality of this teaching approach. A pedagogical
concretion mostly needed when CLIL is for all.
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