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Abstract- National and international studies carried out  and studies [12], assessing both the performance of its
over the last decade on secondary, college, and qualifying  education system and the impact of its educational
levels show that knowledge acquisition appears to be weak  policies. TIMSS is one of the main studies in which 58
in science subjects, suggesting that learners are  countries participate [15]. This study, conducted by the
experiencing serious difficulties in learning these subjects. ~ IEA, is carried out periodically, every four years. The main
The aim of this study is therefore to identify the main  aim of this study is to assess the level of learners'
difficulties in teaching and learning physics and chemistry =~ achievement in mathematics and experimental sciences
at the secondary level (college and qualifying level), and  (physics, chemistry, life and earth sciences) [15]. The
then to propose appropriate solutions and alternatives to  results of the latest TIMSS report [15] show that the
overcome these difficulties. To this end, we carried out an ~ commitment to quality education in Morocco is still a long
exploratory and descriptive survey of two samples, one  way off, as evidenced by the low scores of learners in both
made up of learners and the other of active teachers, all  national and international achievement tests [12].
from the secondary cycle. The results show that a However, the teaching of physics and chemistry in
significant proportion of learners encounter remarkable = Morocco presents a number of epistemological,
difficulties in learning physics and chemistry. This could  institutional, and didactic difficulties that are detrimental
be due to a number of epistemic, didactic, and pedagogical  to the quality of teaching in this discipline [5]. Teachers of
factors. To overcome these difficulties, proposals were put  the subject often find that learners have little or no
forward by the teachers and learners interviewed. commitment to learning physics and chemistry [5].
Moreover, the problem that most influences the learning of
Keywords:  Teaching-Learning,  Physics-Chemistry,  physics-chemistry concepts is their poor understanding
Secondary Cycle. [5]. There seem to be several difficulties in teaching and
learning physics and chemistry, both for learners and
1. INTRODUCTION teachers. With this in mind, it is important to identify the
The teaching of physics and chemistry in the primary  origins and causes of these difficulties, which are
and secondary cycles aims to provide learners, on the one  detrimental to the quality of physics-chemistry teaching
hand, with a solid scientific and technical foundation  and learning in Morocco. To this end, we aim, through this
enabling them to gain a better understanding of the  exploratory and descriptive study:
physical world around them and, on the other, to acquire e Identify the main difficulties faced by secondary school
the scientific concepts and skills needed to pursue higher  learners and teachers in physics and chemistry.
education [9, 10]. This involves teaching and learning e Formulate appropriate solutions to overcome these
based on investigation, problem solving, the use of  difficulties.
experiments, controlled and guided experimentation, as
well as the use of analog and mathematical modeling [14]. 2. THEORETICAL FRAMEWORK
Currently, physics-chemistry as a school discipline The teaching of physics-chemistry in the secondary
occupies a more or less important place in primary and  cycle, according to the programs and pedagogical
§ec0ndary school curricula, as much asa subject involved guidelines for the teaching of physics-chemistry [9 and
in the development of the scientific mind [9, 10]. 10], aims to develop a basic understanding of the

Moro?go, hke, many countr1e§ arounq the world,’has fundamental principles of this scientific discipline.
long participated in national and international evaluations
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Indeed, at the primary level, learners can be introduced
to basic concepts such as matter, force, energy, and motion
[11]. This can be done through hands-on activities and
simple experiments. Teachers can use concrete examples
to help learners understand physics and chemistry
concepts through the use of game pedagogy, the analogical
modeling process, the use of analogy, and by carrying out
simple, fun experiments [11]. At the secondary school
level, learning physics and chemistry becomes more in-
depth and complex. Learners can begin to study subjects
such as thermodynamics, electricity, magnetism,
mechanics, and optics. Physics-chemistry courses at the
secondary school level place greater emphasis on abstract
concepts, mathematical modeling of phenomena, and
practical laboratory experiments. Learners may also be
exposed to real-world applications of physics and
chemistry, such as engineering and medical sciences.

2.1. Teaching-Learning Difficulty

According to Brousseau [30], a teaching-learning
difficulty refers to "a condition, a character of a situation
that significantly increases the probability of non-response
or erroneous response by the acting subjects involved in
this situation. This actor may be a learner, but also the
teacher, who may experience difficulty obtaining the
learning he or she is planning". These difficulties, often
temporary, are often the result of a complex interaction
between biological, psychological, and environmental
factors [30]. During the course of their schooling, learners
may experience difficulties in their learning, leading to a
limited understanding of the knowledge being taught. As a
result, assessments carried out during the year may reveal
performances that could lead to academic failure. For this
reason, official documents [9, 10] encourage the
introduction of an effective remedial approach for learners
in difficulty [32]. These measures include a diagnostic
assessment at the start of the school year to shed light on
the learner's difficulties and ensure appropriate
remediation, as well as developing cognitive and
metacognitive strategies [33], facilitating the adoption of
assistive technology tools, and maintaining self-
confidence to stimulate their desire to learn in order to
overcome their difficulties and regain an appropriate level
of learning.

2.2. Towards a Category of Teaching-Learning
Difficulties in Physics and Chemistry

The teaching and learning of physics and chemistry at
the college and qualifying secondary level can be faced
with several different types of difficulties [16]. These
difficulties can be grouped into five main categories:

2.2.1. Lack and Inadequacy of Prerequisites and Prior
Knowledge

Physics-chemistry, like any school subject, is based on
fundamental, elementary concepts that present a
foundation for acquiring and developing other, more
complex ones. If learners have not mastered these basics,
they may encounter difficulties in assimilating more
advanced concepts [2, 3].
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2.2.2. Conceptualization Problems

Physics and chemistry can sometimes seem abstract
and complex, especially if learners fail to make concrete
links with the world around them. A lack of hands-on
demonstrations, laboratory experiments, or visualizations
can make learning less engaging and more difficult [20].

2.2.3. Unsuitable Teaching Strategies

Some learners may find it difficult to adapt to the
teaching method used for physics and chemistry. If
teaching materials are not adapted to learners' level of
understanding or if there is not enough interaction or
exchange in class, this can lead to learning difficulties.
Indeed, some teachers may use traditional teaching
methods that focus on memorization rather than
conceptual understanding. More active and interactive
teaching approaches have been proposed to foster a better
understanding of physics and chemistry [4, 19].

2.2.4. Lack of Motivation and Interest

Interest and motivation play a crucial role in learning
physics and chemistry. If learners don't see the relevance
of the concepts studied or aren't encouraged to explore
their scientific curiosity, they can lose interest and face
learning difficulties. Studies have shown that learners'
engagement and interest in science have an impact on their
academic performance [1, 17].

2.2.5. Difficulties Linked to Educational Environment

Either due to a lack of teaching resources and suitable
didactic materials and well-equipped laboratories that can
hinder physics and chemistry teaching and hands-on
experimentation [7, 18] or due to traditional assessment
focused on memorization that does not allow adequate
assessment of practical skills and conceptual
understanding in physics and chemistry. Indeed, learners
who are not regularly exposed to practical exercises and
concrete problems may find it difficult to apply theory in
real-life contexts [6].

3. RESEARCH METHODOLOGY
In this study, we adopted an exploratory and
descriptive method to identify the main difficulties
associated with teaching and learning physics and
chemistry at the secondary level (college and qualifying
level) and to propose solutions and alternatives to
overcome some of these difficulties.

3.1. Sample Study

The survey targets two samples: learners and practicing
physics and chemistry teachers. Sampling for both
populations was purposeful and snowballed. For the first
sample, 247 teachers completed the questionnaire, and for
the second, 311 learners. Both samples were spread over
the twelve regions of Morocco. We present below some
socio-demographic and socio-professional data for the two
samples:
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Table 1. Teachers' socio-professional data

Factor/Modality Number Percentage
Genre Man 143 58%
Woman 104 42%
Cycle Mifidle school 151 61%
High school 96 39%
Less than 5 years 76 31%
From 6 to 9 years 72 29%
Professional experience From 10 to 14 years 42 17%
From 15 to 19 years 35 14%
More than 20 years 22 9%
Less than 10 h 17 7%
Number of hours taught per week From 10to 20 h 85 34%
From 21 to 24 h 145 59%
Less than 20 21 8%
Average number of learners per class From 20 to 30 51 21%
More than 30 175 71%
3.2. Research Tool
Data collection was carried out using two pre- Table 2. Learners' socio-demographic data
established, pre-validated  questionnaires  already Factor/Modality | Number | Percentage
employed in another study [21] on a restricted sample (30 Genre Boy 103 33%
teachers and 120 learners) and a restricted location Girl 208 67%
(Casablanca-Settat region). The first questionnaire is Cycle Middle school 168 54%
High school 143 46%

aimed at practicing secondary school teachers, and the
second at secondary school learners. Both questionnaires
were self-administrated. They are composed of closed-
ended questions, using the same scale, and open-ended
questions. The questionnaire for teachers covers four
fields:
o Teachers' socio-professional data
o Teaching methods and techniques
o Textbook structure and use
Proposed solutions to overcome the difficulties
identified.

The questionnaire for learners also covers four fields:
» Learners' socio-demographic data
» Learning difficulties are linked to the complexity of the
concepts taught, the use of the textbook, and a lack of
prerequisites.
» Learning difficulties linked to the teaching techniques
used by the teacher
» Proposed solutions to overcome difficulties identified.

3.3. Statistical Processing

The data collected is processed and analyzed using
Excel software. This enabled us to display the various
graphs and calculate the various statistical coefficients
associated with the study. The percentages in the various
tables are expressed as a proportion of the number of
people surveyed.

4. RESULTS AND DISCUSSION

4.1. Questionnaire for Teachers

The survey shows that only 28% of teachers (Question
1) recall prerequisites, yet prerequisites play a crucial role
in understanding and interpreting new knowledge [22].
Only 26% of teachers (Question 2) use the problem
situation, yet the problem situation is a learning situation
that enables learners to construct their own learning and
overcome misconceptions [23].
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Only 20% of teachers (Question 3) manage learning
based on the problem-based approach, i.e., the
investigation method or the problem-solving method.
These so-called active methods put the learner in activity
by becoming the actor of his or her learning [24]. 17% of
teachers (Question 4) only re-explain the lesson in the
event of non-comprehension, of which 20% (Question 5)
use another way to re-explain the lesson or part of it. This
re-explanation forms a mode of pedagogical remediation
that enables the learner to overcome the difficulties
encountered during the lesson taught [25]. Only 36% of
teachers (Question 6) use experimentation in their
teaching, yet experimentation plays a very important role
in learning physics and chemistry, helping to understand
complex phenomena by isolating the phenomenon we
want to observe to make it simple, training learners in the
experimental approach, and developing in learners a set of
experimental abilities and skills [9 and 10]. Only 14%
(Question 7) of teacher’s state that the textbook's
pedagogical and didactic structure enables learners to
achieve autonomy, yet one of the main functions of the
textbook is to develop learner autonomy [26].

The survey also shows that only 38% of teachers
(Question 8) surveyed claim to use ICT, although ICT
offers several avenues of exploitation in physics and
chemistry, namely diversifying teaching aids, facilitating
understanding of complex scientific concepts through
simulation, and modeling physical phenomena [13 and
27]. Only 24% of teachers (Question 9) support their
learners as they work on learning activities. The aim of this
support is to help the learner construct learning and
overcome learning difficulties and obstacles [31]. Only
23% of teachers (Question 10) take account of inter-
individual differences by resorting to pedagogical
differentiation, yet this differentiation plays a very
important role in academic success via the diagnosis and
adaptation of inter-individual [28].
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Figure 1. Teachers' responses concerning their teaching practices

Only 14% of teachers (Question 11) correct their
learners' misconceptions, yet all effective and successful
teaching and learning aim to change conceptions [29]. The
majority of teachers surveyed (87%) (Question 12) carry
out formative and summative assessments, yet learning
assessment plays a crucial role in guiding teaching and
learning actions and helps to regulate and improve these

Programming psychological and pedagogical support for
learners

Programming in-service training based on teachers' needs
Lightening the curriculum

Avoid overloading classes with learners

Equipping classrooms and laboratories with the necessary
didactic materials

Programming periodic training courses

Improving the quality of initial and in-service teacher
training

actions on an ongoing basis [8]. The teachers interviewed
are all aware (Question 13) that a good understanding of
scientific concepts is a crucial factor in academic success.
Figure 2 shows the proposals put forward by the teachers
surveyed, presenting suitable alternatives for overcoming
the difficulties mentioned in Figure 1.

0%

20% 40% 60% 80% 100%

Figure 2. Teachers' suggestions for overcoming teaching-learning difficulties in physics and chemistry

The responses from the teachers surveyed highlighted
a number of different problems affecting the quality of
physics and chemistry teaching in the secondary cycle and
suggested the following alternatives and solutions: 94% of
teachers suggested reducing the number of learners per
class. 91% of teachers suggested equipping classrooms
and laboratories with the necessary teaching and learning
materials, as well as chemicals. 87% of teachers
recommend reducing the content of school curricula. 78%
of participants suggest periodically scheduling in-service
training to improve their teaching practices, 66% of whom
suggest improving the quality of in-service training,
preferably based on teachers' needs and constraints (47%
of participants). For 63% of teachers, they recommend

ul

4

programming pedagogical and/or psychological support
for learners whenever necessary.

4.2. Questionnaire for Learners

The learner survey shows that 74% (question 1) of
learners consider physics-chemistry concepts to be
complicated. Only 34% (question 2) of learners understand
the course during a teaching-learning session. Only 17%
(question 3) of learners ask teachers to re-explain the
course to them if they don't understand it. The majority of
learners (98%) find it difficult to do exercises on their own
after a lesson (question 4). 56% of learners (question 5) say
they revise their lessons outside of class.
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Figure 3. Learners' responses concerning their difficulties in learning physics and chemistry

The survey also shows that only 18% (Question 6) of
learners can transfer their learning to everyday situations.
Only 19% of learners (Question 7) state that their
misrepresentations are corrected by the teacher. 43% of
learners (Question 8) affirm their mastery of the
mathematical tools used in physics-chemistry. 78% of
learners declare that the textbook is easy to use. Taking
into account the cycle variable, there is a strong presence

Programming additional remedial situations in the French
language

Programming additional remedial situations in physics and
chemistry

Using ICT to explain physical concepts

of difficulties in number and gender in the qualifying
secondary cycle compared to the college secondary cycle,
which confirms the result obtained previously. For the
gender variable, there is a slight predominance of boys
over girls in terms of the presence of difficulties (52% for
boys and 48% for girls). Figure 4 shows the suggestions
made by learners to overcome their teaching and learning
difficulties.

Conduct experiments in class  [——

Diversify exercises to consolidate and improve learning [T

Propose contextual learning situations  [——

0%

20% 40% 60% 80% 100%

Figure 4. Learners' suggestions for overcoming teaching-learning difficulties in physics and chemistry

Analysis of the learners' responses shows that 93% of
them suggest carrying out experiments themselves in order
to shed light on the complexity of physical and chemical
phenomena and develop experimental knowledge. 87% of
learners  suggested  integrating information and
communication technologies (ICT) into the teaching and
learning of physics and chemistry to make the process
more varied and interactive. For 81% of learners, they
suggest adopting contextual learning situations in a way
that makes learning motivating and of interest to them. As
for 77% of learners, they suggest diversifying exercises to
consolidate learning and remedy any difficulties
encountered. 67% of learners suggest scheduling French

language support sessions. For 55% of learners, they
suggest offering additional support and remedial sessions
in physics and chemistry to remedy difficulties
encountered during the course taught and practice
exercises.
5. CONCLUSION AND PROSPECTS

The results of this study highlight the most influential
difficulties in teaching and learning physics and chemistry
for learners and teachers in Morocco's secondary cycle.
According to the teachers interviewed, teaching-learning
conditions are not optimal, as the transmissive approach
dominates and the pedagogies adopted do not take account
of learners' individual cognitive and socio-cultural
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differences. Teachers find it difficult to use so-called
active teaching methods, such as the investigative and
problem-solving approaches, as suggested by official
pedagogical documents. So, it's up to teachers to involve
their learners in socio-constructive learning by
diversifying teaching-learning methods, accompanying
each learner on his or her learning journey, and taking into
account the school's resources and constraints. It is also
important to involve learners in carrying out experiments,
to recommend a system of remediation and psychological
and pedagogical support, and to use information and
communication technologies in the teaching and learning
of physics and chemistry concepts. Curriculum overload
has led to an emphasis on the memorization of definitions
and formulas, to the detriment of an investigative,
problem-solving approach and the development of skills
and attitudes. The teachers interviewed are therefore
calling for a reduction in curriculum content. What's more,
current teaching practices may not allow for adequate
development of the scientific mind due to the lack of time
allocated to teaching and learning and the emphasis placed
on knowledge rather than skills in current school curricula.
In addition, learners' weakness in the French language
leads to difficulties in expression and communication.

Faced with the difficulties encountered in teaching and
learning physics and chemistry, learners and teachers
propose similar solutions, including appropriate didactic
transposition, simplification of content and physical and
chemical concepts through the use of several alternatives
such as analogical modeling, an increase in the amount of
time devoted to teaching physics and chemistry, the use of
manipulatives and experiments in the classroom with the
learner, and the integration of information and
communication technologies by mobilizing appropriate
digital resources to facilitate understanding of scientific
concepts.

The work carried out showed the urgent need for a
reform aimed at improving teaching and learning
conditions for physics and chemistry in Morocco. In this
perspective and with the aim of proposing alternatives to
some of the difficulties, we aim to design a training device
based on the competency approach in order to orient and
guide teachers to improve their teaching practices in
physics-chemistry teaching.

NOMENCLATURES
TIMSS Trends in Mathematics and Science Study
IEA International Association for the Evaluation

of Educational Achievement
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