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Abstract:- The research purpose serves to examine the
issue of introducing foreign languages as a tool of
instruction through “linguistic alternation” in the
teaching of non-linguistic subjects. By exploring the
attitudes of Moroccan scientific and technology teachers
concerning the changing of the teaching language from
Arabic to French. As well as identifying the challenges
that prevent them from using “linguistic alternation” in
their teaching practices and proposing relevant
solutions to promote the quality of teaching. The study
built upon a quantitative approach, by using a
guestionnaire instrument. The survey involved 86
science and technology teachers in secondary schools of
the Provincial Directorate of National Education
Inezgane Ait Melloul. The data were analyzed with
SPSS statistical software. The results showcase that the
majority of teachers seem to rather agree with the
implementation of linguistic alternation by adopting
French language as a teaching language. Hence,
students' lack of French language skills was the main
obstacle to understanding and assimilating courses in
scientific and technical subjects, which hinders the
application of linguistic alternation in the classrooms.
However, teachers suggest the need to introduce
compulsory French support courses at elementary and
secondary level.
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I INTRODUCTION

In a constantly expanding world, the promotion of
foreign language teaching is a primordial educational
mission. In this regard, learning a foreign language has
become a crucial qualification and an essential aspect of
learning. This interest in acquiring language skills has led
to the emergence of various pedagogical approaches.
Among the approaches that help to master language skills is
“the CLIL approach”.

Teaching a subject through a foreign language began
with linguistic immersion. The origins of this approach can
be traced back to the 1960s. Indeed, Marsh (2002) states
that the introduction of bilingual immersion education in
Canada took place in 1965, due primary as a result of a
parental movement to provide and offer to English-
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speaking children with innovative ways of learning and
assimilating French. Thus, immersion education programs
in Canada have proved tremendously high and effective
success. The participations of parents and the assistance of
educational authorities were unquestionably essential
components of this achievement (EURYDICE, 2006, p. 7).

Based on the same principle, various approaches have
been appeared and emerged. These are known according to
Duverger and al (2011) as: bilingual sections, CLIL
(Content and Language Integrated Learning) sections...
These CLIL-related forms of teaching have been evolving
in France and throughout Europe since the early 1990s,
with the European Commission's active support (Eduscol,
2020). These approaches are concerned with teaching
specific content by using foreign languages, the idea that
Béliard and Gravé-Rousseau (2019) strongly confirm.
According to the same authors, CLIL means a bilingual
learning situation in which a language different from the
mother tongue is a mean for teaching/learning a subject.
Thus, Charunsri (2020) indicates that CLIL refers to an
approach that involves teaching students both content and
language concurrently. This is employed as a means of
instruction of non-linguistic  disciplines, such as
mathematics, geography, history, etc. Moreover, Marsh
(2002) states that the terms CLIL and CLIL describe any
dual-focused educational situation where another language,
generally other than the first language of the learners
concerned, serves as a tool for teaching and learning non-
language content.

From this perspective, one effective strategy of
achieving the goal of learning foreign languages. While
ensuring that they remain a genuine medium of
communication for learners, is through teaching various
school subjects by using foreign language (Pena Diaz &
Porto Requejo, 2008). In addition, CLIL implicates
language as well as disciplinary skills, while also offering
enriching and stimulating environments in which learners
are able to develop personal, learning and thinking abilities
that are pertinent to the larger curriculum (Coyle et al.,
2009). Thus, Lyster and De Zarobe (2017) highlight that a
highly attractive characteristic of both CLIL and immersion
programs is the enhanced exposure to the targeted language
and involvement in it.
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In Morocco, a similar approach to CLIL has been
adopted, based on linguistic alternation as an innovative
educational language policy in Moroccan secondary
schools. This approach designed to meet the requirements
of Morocco's two educational reforms, namely the “2015-
2030 strategic vision” and “Framework Law 51.17”. The
choice that guided the introduction of linguistic alternation
is the proficiency in non-native languages including
French, English by students, alongside a reinforcement of
disciplinary concepts.

At the core of this pedagogical approach are teachers,
who are considered crucial actors in the implementation of
linguistic alternation and play a primary role in its success.
Their opinions, experiences and methods are vital to
understanding and enhancing the efficiency and pertinence
of this educational choice, and to determining the barriers
that teachers may encounter.

The goal of the current study is to showcase science
and technology teachers’ attitudes regarding the change of
the teaching languages of these disciplines, as well as
identifying the challenges and issues they are facing while
teaching these subjects and offer suitable solutions to
promote the quality of scientific education in secondary
school. To reach the aim of the ongoing study, we raise
these questions:

e What are the attitudes of teachers of scientific and
technical disciplines regarding the adoption of linguistic
alternation as an educational choice, and how do
teachers' gender, their continuing training and students'
level influence their attitudes of this alternation?

e What are the most common challenges science and
technology teachers face when using linguistic
alternation, and how do they overcome them?

e So as to provide an answer to these questions, we
propose the following two hypotheses:

v' Teachers are rather agreeing with the implementation of
linguistic alternation in science teaching. However, their
attitudes vary according to teachers’ gender and their
continuous training as well as students' level.

v' Science and technology teachers are faced with barriers
such as the lack of didactic materials, overcrowded
classrooms and lack of communication with students.

1. LITTERATURE REVIEW

Nowadays, learning a subject by means of a
supplementary or second language is widespread across the
world (Villabona & Cenoz, 2022). However, despite its
advantages, CLIL faces a variety of challenges,
Karabassova (2020) states that there has been limited
research and work done on the large-scale, top-down
deployment of CLIL approach, in which schools and
teachers have absolutely no autonomy concerning the
amount of teaching as well as the manner in which learning
is structured. According to Coyle et al (2009), teachers are
faced with the challenge of bringing the level of language
up to the level of content, without getting into the trap
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where language and content are limited to low, unimposing
levels.

In Europe for example, curriculum integration is a
major challenge for new teachers joining CLIL programs.
This is primarily attributable to their inexperience in the
planning of syllabus and to the fact that this kind of
program involves an ‘integrated design’, whereby both
linguistic and non-linguistic objectives, requirements,
content and evaluation standards are established (San
Isidro, 2018). In Andalusia, southern Spain, teachers
pointed out that one of the major deficiencies of the
program was their lack of methodological skills. Even
though educational authorities have approved CLIL
methodology for the bilingual program, certain teachers
overtly confessed to being not completely sure on how to
implement it, having uncertainties regarding their
proficiency in its application, and/or not knowing if they
were applying adequate CLIL teaching practices (Barrios &
Milla Lara, 2020).

Hence, in a trilingual context like Kazakhstan,
teachers were not conscious of their own contribution to
their pupils' language progress, nor of language's function
in content learning. They thought that they had no real
function in providing “explicit language” teaching, but
instead an implicit one, in “facilitating acquisition”
(Karabassova, 2018). However, in Malaysia, sciences and
mathematics teachers in secondary schools are particularly
focused on subject mastery and pupils' results. For them,
language is only a secondary consideration (Tan, 2011).
One of the reasons why teachers of contents do not take
particular interest to the language is their unawareness of
the incorporation of both content and language as a CLIL
programs goal (Villabona & Cenoz, 2022). San Isidro
(2018) also points out that Teachers of CLIL subjects are
not accustomed to programming their curricula and courses
while taking into account the languages without mentioning
foreign or complementary languages.

Moreover, another frequently mentioned issue that
requires attention is the qualification of instructors: their
poor proficiency in the intended language has emerged as a
serious preoccupation, as well as the absence of support
provided by the education authorities and the paucity of
teacher training programs (Pérez Cafiado, 2016). Hence,
also in several developing countries, the absence of training
in second language teaching constitutes a huge deficiency
in teacher education (Eisemon, 1992).

Certainly, learners' insufficient language skills are
also a major challenge, in order to facilitate the
transmission of disciplinary knowledge, teachers find
themselves in a situation where they have to resort to
“code-switching” between the native language or mother
tongue of the country and the foreign language employed
for educational purposes in CLIL programs. In Finland for
example, The CLIL learners reported having a poorer grasp
of non-natives languages than those in “non-CLIL classes”
(Seikkula-Leino, 2007, p. 335). However, in south Africa,
as several post-colonial countries in Africa who has
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adopted English as the primary medium of teaching.
Teachers fell extremely pressured to teach in a language
that not all pupils understand correctly and students
struggle to learn in a language that they do not master
(Probyn, 2001).

Nevertheless, Studies on bilingual education within
post-colonial contexts, particularly in French-speaking
African countries, are still in their infancy (Ben Hammou &
Kesbi, 2021). Among the studies that have been elaborated
in Morocco in this context, we spotlight the study realized
by Kaddouri (2018) for students and teachers of the
International Baccalaureate French Option (BIOF), the
results revealed that the main barrier to understanding
science courses (scientific content) is the French of
specialty. In order to enable students to overcome this
linguistic barrier, teachers alternate between mother
tongues and French to make it easier for students to
understand.

I1. METHODOLOGY

Before you begin to format your paper, first write and
save the content as a separate text file. Keep your text and
graphic files separate until after the text has been formatted
and styled. Do not use hard tabs, and limit use of hard
returns to only one return at the end of a paragraph. Do not
add any kind of pagination anywhere in the paper. Do not
number text heads-the template will do that for you.

Finally, complete content and organizational editing
before formatting. Please take note of the following items
when proofreading spelling and grammar:

A. Sample and Research Design

The current study is exploratory, investigating the
introduction of linguistic diversification in Morocco
educational system, notably in the instruction of science
and technology subjects at secondary level. It aims to
establish the attitudes of teachers towards the application of
“CLIL approach” as “linguistic alternation” in Moroccan
high schools, especially in scientific and technical subjects
teaching, as well as the challenges teachers are facing in
instructing these subjects.

The questionnaire was distributed to 200 teachers in
various public secondary schools in the Provincial
Directorate of National Education Inezgane Ait Melloul,
but only 86 took part in the study, which explains why the
sample is made up of 86 teachers of scientific and technical
subjects applying linguistic alternation in their teaching
practices. The teachers were selected using a random
sampling  technique  designed to ensure the
representativeness of the teachers.

B. Instrument and Data Collection

To achieve the objective and provide responses to
research questions, the study mainly uses a quantitative
approach. To collect the data; the choice fell on a survey by
questionnaire which was distributed to respondents. The
questionnaire is a versatile and adequate tool for the
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collection of quantitative and qualitative data (El Kirat El
Allame & Laaraj, 2016).

Before carrying out the questionnaire, the literature on
the CLIL approach and the diversification of languages of
instruction in non-language subjects was reviewed. To
enhance internal validity, international and national studies
were considered. Subsequently, the survey questions were
designed in function of the study's objectives. Before
distributing the survey to our study participants (the main
study sample), we carried out a preliminary test on a
limited number of teachers to check the comprehensibility
and consistency of the survey questions. According to the
teachers' responses, the questions were clear and
understandable. Hence, the questionnaire included tree
main sections:

e Avoid Section about Socio-demographic information:
In this section, we have gathered data about teachers
relating to their: gender, age, level of education,
profession, experience and area. The pertinence of
socio-demographic variables comes from their capacity
to offer primordial information concerning teachers'
demographic and social characteristics.

e Section on linguistic alternation and the challenges:
This section included closed questions designed to
analyze teachers' attitudes towards linguistic alternation
and their practice of this pedagogical approach.
Teachers were asked to express their agreement or
disagreement with the proposals made concerning their
attitude to the introduction of linguistic alternation in
science teaching, as well as the use of this teaching
method in their science lessons.

e Open questions section: In this section, teachers were
asked to identify the main constraints they have faced
when practicing linguistic alternation in teaching
science and technology lessons. By choosing from a
pre-established and pre-defined list of obstacles and
difficulties, and by providing, if necessary, relevant
comments and additional answers to these question.
Indeed, this section also enabled teachers to formulate
concrete answers on their own experience of linguistic
alternation, their suggestions and recommendations for
strengthening the use of linguistic alternation in science
classes.

C. Analyzing of Data

The Data collection took place over a four-week
period. After being approved by several secondary school
administrations, the survey was distributed to participants.
Teachers were contacted via their secondary school
directors, who facilitated the distribution of the
questionnaire. For ethical consideration, a full clarification
of the research has been provided to participants that: (a)
Their information will be used for research purposes only
and (b) Their identities will not be divulged.

Data analysis was conducted with SPSS software. For
the closed questions, descriptive statistics were employed
to summarize the teachers' responses, tables and diagrams
were presented on teachers' attitudes towards linguistic
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alternation and the challenges encountered. In addition, to
check the association between the various variables of
hypothesis 1, the “chi-square test” was implemented to
verify the significance of teachers’ attitudes and various
variables as teachers’ gender, continuous training and
students’ level, so as to confirm or refute the research
hypothesis.

V. RESULTS

According to the Table 1, the sample is composed of
61 males and 25 females. Regarding age of respondents, 39
are between 30 and 40 years old, 33 are over 40 and 14
teachers are under 30. In terms of level of education, 60
teachers have a bachelor's degree, 16 have a master's degree
and 5 have a PhD. This representation is shown in the
Table 1 below.

Concerning profession of respondents, 35 are teachers
of mathematics, 21 are teachers of physics and chemistry,
25 are teachers of life and earth sciences and finally 5 are
technology teachers. As regards seniority or experience, 73
have more than 4 years of professional experience, while 6
have between 2 and 4 years of experience as well as 7 have
less than two years' experience. Finally, the vast majority of
teachers are located in urban areas with a percentage of
91.9% and 8.1% of them are based in rural areas. Authors
and Affiliations.

Table 1: Socio-Demographic Characteristics of the
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Fig. 1 presents teachers’ attitudes regarding the
implementation of linguistic alternation in science teaching.

According to Fig. 1, we notice that 25 respondents are
rather agree with the change of the languages of teaching of
scientific and technical disciplines, however 23 teachers do
not really agree with the linguistic alternation, 21 of them
totally disagree with it. On the other hand, 17 teachers
totally agree with the introduction of this pedagogical
approach in non-linguistic subjects, those teachers think
that the introduction of linguistic alternation is a good
choice to improve the quality of educational system.
However, in order to test the association between teachers'
attitudes towards linguistic alternation and various
variables in the study, we used the “chi-square test”, which
checks the association of two variables. We began by
testing the significance of teachers' attitudes and their
gender.

Strongly agree Ratheragree  Notreally Strongly

agree disagree

Fig 1: Teachers’ Attitudes Regarding the Change of
Language Teaching of Science and Technology at
Secondary Level

Table 2 illustrates the results of the “chi-square test”
in order to identify whether teachers' attitudes towards
linguistic alternation depend on their gender.

Table 2: Chi-Square Test Between Teachers’ Attitudes and
Teachers’ Gender

Respondents
No | Demographic Characteristics Teachers
Total %
Male 61 70.9
1. Gender Female 25 29.1
<30 14 16.3
2. Age 30-40 39 45.3
>40 33 38.4
Bachelor 60 74.1
3. Educational Master 16 19.8
Qualifications PhD 5 6.2
Mathematics 35 40.7
teacher
Life and 25 29.1
4, Profession earth science
teacher
Technology 5 5.8
teacher
Physics and 21 24.4
chemistry
teacher
<2 Years 7 8.1
5. Experience 2-4 Years 6 7.0
>4 years 73 84.9
6. School Rural area 7 8.1
establishment Urban area 79 91.9
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Value df Asymp. Sig.
(2-sided)
Pearson Chi- 8,7432 3 ,033
Square
Likelihood Ratio 9,833 3 ,020
Linear-by- 1,803 1 179
Linear
Association
N of Valid Cases 86
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According to the finding, p value = 0.033<0.05, which
indicates that the null hypothesis is denied, this null
hypothesis states that the two variables are independent if
p>0.05. Thus, in our case p<0.05 which shows the
existence of a significant association between teachers'
genders and their attitudes, so teachers' attitudes vary
according to their gender.

Therefore, according to the finding in Table 3, p value
is also under 0.05, p=0.025<0.05 which indicates the
existence of a significant association between teachers'
continuous training and their attitudes, so teachers' attitudes
vary according to their continuous training.

Table 3: Chi-Square Tests Between Teachers’ Attitudes and
their Continuous Training

Value df Asymp.
Sig. (2-
sided)
Pearson Chi- 9,3897 3 ,025
Square
Likelihood 13,695 3 ,003
Ratio
Linear-by- 2,893 1 ,089
Linear
Association
N of Valid 85
Cases
a. 1 cells (12,5%) have expected count less than 5.
The minimum expected count is 4,71.

Table 4: Chi-Square Tests Between Teachers’ Attitudes and
Students’ Level

Value df Asymp.
Sig. (2-
sided)
Pearson 8,0572 3 ,045
Chi-Square
Likelihood 7,277 3 ,064
Ratio
Linear-by- 4,217 1 ,040
Linear
Association
N of Valid 85
Cases
a. 2 cells (25,0%) have expected count less than 5.
The minimum expected count is 3,76.

Based on results in table 4, p value=0.045<0.05 which
means the existence of a significant association between
teachers' attitudes and students’ level, so the attitudes of
teachers regarding the introduction of linguistic alternation
depend on students’ level.

As a result, based on Figure 1, which illustrates
teachers' attitudes towards linguistic alternation, and Tables
2, 3 and 4, which demonstrate the test of association
between this variable and other variables, namely teachers’
gender, their continuous training and students’ level, we
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conclude that hypothesis 1 of our research is confirmed,
which means that teachers are rather agree with the
implementation of linguistic alternation and their attitudes
vary according to teachers’ gender and their continuous
training as well as students' level.

Yes No Partially
Fig 2: The Application of Linguistic Alternation in Classes

Hence, Fig. 2 shows the application of linguistic
alternation as a pedagogical approach by science and
technology teachers, we find that 60 teachers use linguistic
alternation in their teaching practices and 20 of them use it
in a partial way. This distribution can be seen in Figure 2
above. However, we found that four data were missing in
this question, since four respondents did not specify if they
were currently using this approach in their teaching
practices or not.

English language Arabic language French language

Fig 3: Preferred Language of Instruction

In Fig. 3, The question was multiple-choice, enabling
teachers to choose their preferred language(s) of
instruction. So according to the Figure 3, 44 teachers prefer
to instruct in Arabic language, which is Morocco’s official
language, while 43 teachers prefer English since it
symbolizes the language of internationalization and
scientific research, we can notice that the number of
teachers who prefer English and those who prefer Arabic
are almost equal. Nevertheless, the remaining 25 teachers
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prefer French which is considered the language used in
superior education, in administrations and so on.

However, according to Table 5 the majority of
teachers who disagree with the implementation of linguistic
alternation in the instruction of science in high schools are
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those who prefer Arabic as a language of instruction.
Nevertheless, we notice that teachers who opt for non-
natives languages as a tool of teaching are those who agree
with the introduction of linguistic alternation in secondary
level.

Table 5: Teachers’ Attitudes and their Preferred Language(S)

Teachers’ attitudes towards linguistic alternation
Strongly agree Rather agree Not really Strongly  disagree
agree

Arabic 0 6 19 19
Preferred language language

French 11 12 2 0
language

English 10 15 10 8
language

Indeed, these teachers encounter several challenges
and obstacles, and each teacher can indicate various
challenges it faces, including the following:

Table 6: The Challenges and Obstacles Teachers Encounter
When Teaching Scientific and Technical Subjects in French

Challenge Total %
Students do not Yes 77 89,5
assimilate scientific No 9 105

courses given in '

French

Lack of didactic Yes 36 41,9
tools No 50 58,1
Lack of Yes 34 39,5
experimental No 52 605

equipment '
Overcrowding in Yes 40 46,5
the classroom No 6 535
Overloaded Yes 53 61,6
textbooks No 33 38.4
Other challenges Yes 11 12,8
No 75 87,2

As it shown in Table 6, 77 teachers state that students
do not assimilate scientific lessons given in French, 53 of
them suffer from school manuals overloading, 40 affirm
that the overcrowding of the classes is a challenge that
makes the teaching/learning process difficult. Certainly, 34
of them are confronted with the lack of experimental
equipment and finally 36 suffer from a deficit of didactic
tools. This distribution of challenges can be better seen in
Table 6 above. Other challenges reported by some teachers
include: lack of technological equipment and students’ low
French language skills in all classes.

So, according to Table 6, our second hypothesis is
confirmed which states that teachers are faced with barriers
such as the lack of didactic materials, overcrowded
classrooms and lack of communication with students.
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Hence, to overcome these challenges and promote the
integration of linguistic alternation in the instruction of
certain subjects, particularly science and technology,
teachers suggest the following:

e “A solid and comprehensive language training for
teachers of non-language subjects.”

e “Mandatory introduction of supplementary French
courses in elementary and secondary schools.”

e “A reduction in the number of teaching units.”

e “Number of pupils must be less than 30.”

e “Accessibility of information technology and didactic
tools.”

V. DISCUSSION

This study explores the application of linguistic
alternation in  Morocco's public secondary schools
involving science and technology teaching in non-native
languages, particularly French. Based on a quantitative
survey of 86 teachers of these subjects, the study shows
their attitudes regarding the introduction of this linguistic
diversity and the adoption of French as a teaching language
for scientific and technical subjects. The findings of this
study revealed a several conclusions: Firstly, it reveals that
the majority of Moroccan teachers seem rather agree with
the adoption of CLIL approach in teaching non-language
subjects by teaching science and technology subjects in
French instead of Arabic. Hence According to the finding,
there was a significant statistical association that exists
between teachers' attitudes and various variables as gender
of teachers, ongoing training and students' level which
means that teachers' attitudes depend of this variables.
Indeed, the majority of teachers surveyed apply linguistic
alternation fully, with a minority of respondents practicing
it partially, and they use this pedagogical approach in their
teaching practices to instruct these science subjects in
French. Nevertheless, the teachers surveyed claim that they
encounter difficulties that hinder the use of linguistic
alternation to teach these subjects, the first one concerns
communicating with their pupils who are often unable to
understand what the teacher is explaining to them.
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Certainly, even with the implementation of linguistic
alternation in 2019 to teach science and technology subjects
in French, students' low level of French does not permit
them to study these disciplines in a foreign language. Pupils
suffer from the lack of language skills; those students are
unable to assimilate the scientific courses taught in French
which hindered their learning of these lessons. In fact, since
after 3 decades of teaching non-linguistic subjects in
Arabic, students are used to studying scientific subjects in
these language. This reflects the primary challenge that
faces teachers, the majority of them underlined the fact that
their students cannot understand correctly what they said in.
Aimade (2018) state that whatever the level of learners -
primary, secondary or university - the sharp decrease in
Moroccan Students’ French level is a fact that cannot be
ignored or denied. This has led to the use of code switching
by most of the respondents, who admit that they use this
practice to facilitate the transmission of disciplinary
knowledge, as well as for better subject learning and to
interact with students and attract their attention. According
to Ben Hammou and Kesbi (2021), teachers reported that
pupils' lack of knowledge with the vehicular language
affects the quality of learning in these disciplines and
requires the usage of the first language (Arabic language)
as a tool to help pupils' understanding.

Thus, this situation is not limited only to Morocco, as
numerous studies have demonstrated the use of code-
switching in several countries when teaching CLIL
programs to facilitate the concepts. Concurrently, Lebanon
situation is similar, it seems that French (or English) is the
teaching language in non-linguistic disciplines, although in
a bilingual communication context, the use of code-
switching represents the classroom discourse in these
subjects (Smaili et al., 2016). In china for example, a study
realized by Jiang et al. (2019) about teachers’ practices and
perceptions concerning the instauration of English as a tool
of teaching, they point out that one of their participating
teachers claimed that code-switching provides the most
effective  method of avoiding disruption and
incomprehension, and more pertinently, of guaranteeing
efficient and appropriate teaching. This teacher believes
that to resort to Chinese in order to explain conceptual
knowledge is not only safer, but also faster. Thus, they add
that it's true that the transition to the first language (L1) and
written instructions could have been helpful in removing
incomprehension. Probyn (2001) state that some teachers
indicated that they concentrate on communicating content
subject and employing their native language to surmount
the obstacle to comprehension raised by English. However,
the lack of language skills doesn't just concern students;
some teachers are also faced with a lack of mastery of the
target language. According to Jiang et al. (2019), teachers
admitted that their proficiency in English was not sufficient
to achieve the implementation of content and language
teaching as defined in the lesson guidelines. Nevertheless,
the additional workload related to course planning was not
a concern, the poor outcomes of academic content teaching
were very worrying for them. In the local context, Bouziane
and Rguibi (2018) adds that the Moroccan education
system's lack of performance in language teaching has been
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highlighted by several organizations in both national and
international one. According to analysis of the results of
PNEA (2019), which concerns pupils in their final year of
both primary and middle school, we find that two essential
subjects, French language and mathematics, have poor
proficiency levels in learning on both linguistic and
cognitive levels. These results revealed that, there is a
widespread deficit in students' language, mathematical and
scientific knowledge and skills. Nevertheless, according to
Zhaoui (2020), the deficiency of Moroccan educational
system is not exclusively due to linguistic barriers, there are
multiple other factors involved: school drop-out, inadequate
teacher supervision, lack of equal opportunities between
pupils in both public as well as private areas, overcrowded
classrooms and so on.

Secondly, teachers suffer from overcrowded
classrooms and lack of didactic materials and tools to
facilitate the understanding of courses and the transmission
of knowledge. In Serbia the challenges faced by teachers
are numerous: concerning legal requirements, CLIL
teaching planning, linguistic skills of teachers, materials
usage and increase, as well as teacher progress and
assistance (Lazarevi¢, 2022). Pérez Canado (2016) reports
that insufficient curriculum and lack of availability of ICT,
as well as the lack of access to equipment in English, have
all been documented. In Malaysia, Tan (2011) specifies that
teachers are not trained in language pedagogy. However,
Cenoz (2013) states that successful learning of a language
or content is inevitably connected with the right
pedagogical practices implemented by properly trained
teachers using the most suitable equipment. In addition to
not being able to complete courses before the end of the
year, teachers complain of overloaded curricula. Nasser et
al. (2017) confirm these idea, in accordance with their
study on “Difficulties in learning physical sciences among
secondary qualifying schools students in morocco”,
teachers claim that it is difficult to use pedagogical
approaches to encourage pupils to follow the subject and
engage their attention, due to the quantity and structure of
the curricula, these difficulties are linked to curriculum
restrictions. Programs have tended to be overloaded
because there has been no commensurate increase in
teaching time as content has expanded and diversified.

Therefore, concerning the preferable language of
teaching, most of the respondents prefer Arabic as the tool
of instruction of scientific and technical subjects, even after
the adoption of the educational language policy based on
linguistic alternation in the instruction of these disciplines
in a non-native language. Indeed, most teachers who have
expressed their disagreement with the application of
linguistic alternation in the teaching of science in secondary
schools were those who preferred Arabic as the medium of
instruction. In fact, many of them believe that science
subjects should be taught in the mother tongue, so as to
allow students to grasp their lessons. According to
Mgharfaoui (2016), when we refer to insufficient
proficiency in the French language, this difficulty in fact
mainly concerns pupils in public schools. This leads
teachers to favor Arabic as the language of teaching for
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scientific and technical subjects and to offer their lessons in
this language.

On the other hand, there are other teachers who prefer
English as the instruction language of science, advocating
the replacement of French language by the English one,
which is widely represented and worldwide spoken and
symbolize the language of science and research. This
observation has been emphasized by Ben Hammou and
Kesbi (2021), according to their study conducted with 17
scientific and technical teachers. These teachers believe that
English should replace French as well as they castigate the
promotion of French to the detriment of other popular
foreign languages. Hence, a minority of respondents prefer
adopting French language in their teaching practices,
believing that it is the best language for teaching non-
linguistic subjects. This could be due to the preferential and
favored status of French in Moroccan society. ER-RADI
and BOUALI (2020) indicates that French language holds a
twofold position: taught language and language of
instruction within the educational system. This position
strengthens its value within the Moroccan socio-linguistic
employment market. However, this is no longer the case,
given the increasing focus on the introduction of other
foreign languages including English and Spanish.

As is obvious, our study has its limitations, as every
study has one. Firstly, the contingent of teachers surveyed
for the study is small and cannot be considered
representative of all science and technology teachers in
Morocco. Furthermore, a group of teachers refused to take
part in the study and complete the questionnaire, which
explains the small sample size.

VI CONCLUSION

The goal of the current study was to get an overview
of the application of the new language policy based on
linguistic alternation that is being introduced in science and
technology teaching in Moroccan schools at the secondary
level.

Two fundamental recommendations can be obtained
from the background of the results achieved. Firstly,
science and technology teachers should receive continuous
formation in French (L2), the first foreign language in
Morocco, because we cannot teach a subject in a language
besides the mother tongue without mastering it.

Secondly, in order to overcome the linguistic
challenges of the primary to secondary transition, linguistic
alternation should be applied starting from the first year of
elementary school, and students should be assessed in
foreign languages to determine their exact language skills
and provide them with foreign language support courses, if
necessary. These courses aim to bridge linguistic gaps. In
light of this, these courses may be a valuable resource for
students hoping to improve their French language abilities
and accomplish their academic goals.
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