OBLUUE BOIMPOCDI
OBPA3OBAHU4

OpurnHanbHas crates / Original paper @ OIS

BY NC

doi:10.17853/1994-5639-2025-4-74-96

The primary strategies for overcoming challenges
in mastering secondary school mathematics:
remedial teaching

A. Fathi!, A. Benabid?, H. Raji’, K. Moundy*

Hassan II University, Casablanca, Morocco.

E-mail: 'asmaa.fathi1997 @gmail.com; *benabidassia09@gmail.com; *Halima.raji@univh2c.
ma; *Kamal.moundy-etu@etu.univh2c.ma

P4 asmaa.fathi1997 @gmail.com

Abstract. Introduction. Mathematical concepts play a crucial role in the educational field by providing a
structured framework for analysing and solving various everyday life problems. The standard pedagog-
ical methods employed to teach these concepts can be challenging and may not always enable students
to fully master the material. Aim. The aim of this study is to identify the challenges faced by Moroccan
secondary school students in acquiring mathematical knowledge, to determine the primary reasons for
these deficiencies, and to analyse effective strategies to help overcome these issues. Methodology and
research methods. In the course of the study, we examined strategies for mastering mathematics in high
school, considering the principles of a systematic approach. A survey was conducted with the voluntary
participation of 220 Moroccan secondary school students. The questionnaire comprised three sections
featuring closed and multiple-choice questions, which facilitated the analysis of the primary difficulties
encountered in learning mathematics. Results. The analysis of the results highlighted the common dif-
ficulties encountered in teaching mathematics at the high school level and proposed the most effective
strategies to help overcome these challenges. Practical significance. The study proposes measures to en-
hance the teaching of mathematics, assisting teachers in overcoming emerging challenges. Additionally,
it aims to guide curriculum developers and textbook authors in making the subject more accessible to
secondary school students.
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AnHomauus. BeedeHue. MaTeMaTiuecKie KOHIIEIIMY UTPAIOT PEIIAOIIYI0 POjib B chepe 06pasoBaHs,
MPeOCTaB/IsIsl CTPYKTYPUPOBAHHYIO OCHOBY ISl aHajIM3a M PelieHus] PasJIMIHbIX TOBCEIHEBHBIX JKI3-
HEeHHBIX po6sieM. CTaHAapTHBIE MeJarormyeckyie MeTOIbI, UCIIOIb3yeMble IJ1s1 0GyUeH s, He BCerIa MOo-
YT [IOMOYb YYALIVMCSI OCBOMTb MaTepyaJl B MOTHOM o6beMe. I]e/ib JaHHOTO MCCIeIOBAHMST — BbISIBJIEHME
prﬂHOCTeﬁ[, C KOTOPBIMM CTAJIKMBAKOTCSI MapPOKKaHCKME ydyaliuecs CpeaHMX MIKOJ IMTPU MOJTyJYeHUN Ma-
TeMaTUJYeCKUX 3HAaHUI, OTpeIe/ieHNe OCHOBHBIX TIPUMUMH ITUX HEIOPAGOTOK U aHaau3 3DOEKTUBHBIX
CTpaTeruii, MIOMOrawIyX MIPeoaoeTh 3T IpodaemMbl. Memodonozus, memoodst u memoduku. B xome mc-
CJIeJOBAHMSI C YUETOM TTOJIOXKEHMI CMCT@MHOTO ITOAX0/A M3yUYaIMCh CTPATer OCBOEHMSI MaTeMaTUKI B
cpemHeii mkosie. Bl poBeieH ompoc, B KOTOPOM MPUHSIIV J06POBOIbHOE yyacTie 220 MapOKKaHCKUX
YUALMXCS CPEIHUX IIKOJM, C MCITONb30BaHMEM aHKEeThI, COCTOSIIEN 13 TPeX PasIesioB C 3aKPhITHIMM U
MHOI'OBapMaHTHBIMM BOIIPOCAMM, ¥ IPOAHAIM3MPOBAHBI OCHOBHbIE TPYIHOCTU IIPU U3YYEHUM Kypca
MaTeMaTuKu. Pe3ysismamel. AHajIi3 Pe3yIbTaToB [TO3BOJIMI BbIIEINTh YACTO BCTPEUAIOMIMECS TPYIHOCTH
B 06yueHny MaTeMaTuKe B CpeHeli IKoJIe, ¥ MPeIJIOKUTh Hanbosee yCIeHble CTpaTerui, oMora-
HMX TIPEOMOJIETh 3T TPOGIeMbI. [Ipakmuueckas 3HauumMocms. B MccienoBaHuy MpeaiokeHbl MephI 10
YIYYIIEHMIO TIPEIOAABaHMsI MAaTEMATUKM, KOTOPbIE CITOCOGHBI TOMOYb YUUTEJISIM IIPEOI0IeTh BOSHMKA-
[OIIVie 3aTPYIHEHNS, a pa3paboTunKam yue6HbIX IPOrpaMM M aBTOpaM YUeGHMKOB — CAeaTh peaMeT
6osiee DOCTYITHBIM IS YYALIMXCS CPeIHE KO

Knioueesie cnosa: nemarornveckie MHCTPYMEHTDI, TPYLHOCTM B 0OYUeHUI, M3YUeHIe MAaTeMATUKY, KOP-
PeKLMOHHOe 06yueHye

Jna yumupoeanus: ®atu A., benabup A., Pamku X., Mayuau K. OCHOBHbIE CTpaTernu mpeogoieHus
TPYAHOCTEH B OCBOEHMM Kypca MaTeMaTUKI B CpeIHel 1IKojie: KoppeKkTupymwiiee obyuenme. O6pazosa-
Hue u Hayka. 2025;27(4):74-96. doi:10.17853/1994-5639-2025-4-74-96

Introduction

Mathematics commonly occupies a position as a fundamental discipline that
delves into structures, shapes, quantities, and abstract relationships. Often de-
scribed as the science of patterns and orders, they are of crucial importance in var-
ious sectors such as science, engineering, computer science, economics, and other
fields [1].

The teaching of mathematics is faced with increasingly complex problems that
take on new and unpredictable forms, according to B. Nachit et al. [2]. It is highly
unlikely that we will ever be able to enumerate them all, as every difficulty is merely
the result of a set of other difficulties. In the Moroccan context, the mathematical
knowledge and skills of most students are not satisfactory; reference can be made
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to the TIMSS (Trends in International Mathematics and Science Study) results from
the ISC (International Study Center) and PISA (Programme for International Stu-
dent Assessment) [2].

Symbolic algebra, conceptualised by Viete in the 17th century, goes beyond the
traditional approach by using letters not only as unknowns but also to symbolise
data. I. Demonty announces that this development marks a significant conceptu-
al transition, paving the way for the emergence of innovative language and the
adoption of new cognitive methods [3]. Unfortunately, the unequal distribution of
students from late primary to early secondary remains one of the difficulties en-
countered during the progression of mathematical learning, particularly concerning
problem-solving, according to C. Allard, J. Horoks, D. Jeannotte et al. [4].

Secondary school students often face challenges in mathematics. Studies such
as TIMSS and NAEP indicate that mathematical skills have been consistently low at
both primary and secondary levels since 1999, adversely affecting the performance
of secondary school students.

It is essential to master fundamental mathematical concepts such as num-
bers, fractions, and equations. Furthermore, understanding depends on the level of
cognitive development of the problem-solving model that the individual employs,
according to J.-F. Maheux and J. Proulx [5]. It is equally crucial to correctly apply
formulas, mathematical methods, and to understand mathematical notations and
representations.

Geometric concepts can be difficult for some students, as they need certain log-
ical reasoning skills, which can be harder to acquire than other mathematical skills.
To help these students, remedial classes and extra help are essential, as they give
them the support they need to succeed. When students have difficulty with a subject
or skill, they may feel frustrated and feel they cannot keep up [6].

The problematic and the previous research of our article have led us to address
some hypotheses, from an epistemological point of view, which characterise the
field of study that interests us here: students lack basic mathematical knowledge
during the period of distance learning due to COVID-19 confinement measures, and
they are required to acquire knowledge following the approval of the emergency
programme by the ministry. Despite the efforts made to implement the distance
learning programme, several constraints and factors of inefficiency still confront
the officials responsible for this programme at the ministry level, and urgent and
appropriate solutions must be provided [7], language difficulties disrupt the math-
ematical activity of migrant students [8], the preparation of students for the lesson
was unsatisfactory and irrelevant to the lesson’s proceedings; the reasons explain-
ing the lack of preparation in mathematical problem-solving were investigated [9],
as the respective weights of different factors influencing students’ learning have not
yet been accurately assessed [10].

As a result, the inquiry prompts us to explore the difficulties students face in
this valuable domain, as well as to understand the reasons behind them based on
the analysis of studies [7, 8, 9, 10]. The challenge remains: What causes these obsta-
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cles to students’ learning of basic concepts in algebra and geometry? How can re-
medial teaching improve students’ understanding of mathematical concepts? How
can teachers adapt and select programmes and teaching methods to help students
develop basic skills and remedy their gaps?

Literature Review

Students face persistent obstacles in mathematics, particularly in applying
formulas and properties, understanding exercises, as well as linguistic difficulties
related to the language of instruction. In response to these challenges, research
in mathematics education has focused on these sources of difficulty. The aim is to
identify the origin and nature of these hindrances within the framework of studies,
with a view to proposing solutions to overcome them.

Mathematics learning difficulties are intimately linked to the student’s rela-
tionship with knowledge, involving the cognitive processes deployed during learn-
ing, as well as epistemological obstacles and the specific language of mathematical
instruction. These difficulties can stem from various factors, such as the complex-
ity of concepts, the accumulation of learning difficulties, inadequate preparation
of lessons at home, and reasoning problems. These obstacles can lead to the for-
mation of misconceptions and persistent gaps throughout the school journey. The
experience of teaching elementary and secondary school students involves not only
understanding how students think about mathematics but also what they feel about
a subject that often appears as a simple set of facts and rules to master [11]. M. Bray
and M. N. Kobakhidze argue that more students with low mathematical abilities
exist than students with high mathematical abilities [12].

However, it is emphasised that nearly half of the students encounter difficulties
in successfully completing exercises involving calculation, placing a number on a
number line, and problem-solving [13].

Students may resort to numerical calculations and mathematical formulas to
solve exercises, and the numerical representation of mathematical or physical ob-
jects is also of great importance [14]. Furthermore, the use of heuristic strategies, a
computational method aiming to provide a quick solution proves crucial. This in-
volves a rule to reduce the number of mental operations (or information processing
steps) required to solve a problem [15].

Most students fail to interpret the instructions correctly and/or are unable to
formulate a response that considers the relationship between the three objects,
whether from a visual, material, or verbal perspective [16].
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Table 1 presents examples of current research on mathematical difficulties.

Table 1
Examples of current research on mathematical difficulties
Examples of current research on mathematical difficulties Blbl;(())ﬁt;f;giucal
Studies on learning difficulties in mathematics have revealed that cognitive [17]
difficulties are one of the main contributing factors.
In Ms. Rolland’s class, students find the demonstrations and challenging exercises [8]
the least enjoyable aspects of the lessons.
Different standards are used to define learning difficulties, and focusing solely on [18]
academic delay oversimplifies the problem.
When educating students with learning difficulties, it is essential to take into [19]

account their academic background and experiences, as demonstrated by the many
studies presented in this text.

Students are frequently confronted with situations where they need to use and [20]
understand graphs representing functions. However, despite the importance of
these concepts, research shows that students at different levels continue to have
difficulty understanding functions.

Second-year students do not use the expression “tends towards” in their everyday [21]
speech. They have difficulty providing examples of sentences that include it.
To improve students’ ability to apply mathematical concepts in physics, it is [22]

essential to regularly offer them a variety of physics problems in math and physics
classes. This variety will reduce the challenges they face when tackling real physics
problems.

Research suggests that effective teaching of problem-solving involves introducing [23]
the whole process holistically, rather than focusing separately on individual
strategies (heuristics).

The various quotations converge on an analysis of the challenges encountered
in learning mathematics and approaches to overcoming them [17] and R. Najar and
E. F. Brahim [20] both highlight the cognitive difficulties associated with learning
mathematics. K. Millon-Faure [8], S. Krstic and M. Papotto [22] discuss the impor-
tance of the variety of exercises and problems exposed during lessons to enhance
learning. L. DeBlois and J. Giroux [18], V. Hanin and C. Van Nieuwenhoven [23] ex-
amine the criteria used to assess learning difficulties and propose more holistic ap-
proaches to addressing them. G. Lemoyne and G. Lessard [19] draw attention to the
importance of considering the school history of students with learning difficulties
to better adapt teaching methods. Finally, B. Cornu [21] highlights students’ linguis-
tic shortcomings in mathematical language, which can hinder their understanding
of concepts.

Methods

Characteristics of the Sample

The targeted respondents for this study were students belonging to the provin-
cial direction of the Regional Academy of Education and Training in the Casablan-
ca-Settat region of Morocco, attending a school in an urban environment. In total,
220 students out of the total population participated in the survey questionnaire.
The sample was selected using simple random sampling and included 113 students
from the 1st year of secondary school (51%) and 107 students from the 2nd year of
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secondary school (49%). All students were aged between 15 and 19 years at the be-
ginning of the study.
Table 2 presents the distribution of students according to types of learning dif-
ficulties in mathematics.
Table 2

Distribution of students by type of learning difficulty in mathematics: frequency of
problems encountered by students in different categories

Types of mathematical learning 1st year 2nd year Total
difficulties Percentage | N [Percentage| N Percentage | N

Difficulty in applying formulas 31,86% 36 | 42,06% @ 45 36,82% 81

and properties

Difficulty in grasping the

fundamentals of mathematical 44.25% 50 47,66% 51 45,91% 101

material

Language-related difficulty 34,51% 39 27,10% 29 30,91% 68

(language of instruction)

Difficulty in understanding 16,81% 19 1963% @ 21 18,18% 40

exercise questions

The observations highlighted by the data demonstrate that students face sev-
eral challenges throughout their learning journey in mathematics. Approximate-
ly 36,82% encounter obstacles in applying formulas and properties. The highest
percentage, estimated at 45,91%, reveals fundamental difficulties, suggesting that
many students grapple with challenges inherent in understanding basic mathe-
matical concepts. Additionally, 30,91% of students face language barriers related
to the language used for instruction. Finally, 18.18% of learners report difficulties
in understanding exercise prompts, shedding light on an additional challenge asso-
ciated with question formulation. These findings underscore the imperative need
to innovate pedagogical approaches to overcome this array of obstacles impeding
mathematics learning.

Prior to the experiment, students generally had difficulty with mathematical
skills and concepts, according to L. S. Calucag [24]. Unfortunately, the results of the
study conducted by T. M. A. M. Khair, A. Z. Khairani and T. A. Elrofai indicate that
students continue to perform poorly in mathematics [25].

In addition, A. Ibourk, K. El Aynaoui and T. Ghazi conducted a close examina-
tion of student evaluations against educational performance standards could shed
light on the factors that contributed to students’ poor overall performance [26].

The Research Process and Data Analysis

To collect data relevant to this research, we used data measurement instru-
ments that assess the following parameters:

Learning difficulties: Assess the level and types of learning difficulties among
students in mathematics in relation to the final learning objectives through a test
prior to the remedial teaching. This involves a particular focus on the areas of al-
gebra and geometry, with an interpretation of the results obtained before and after
the remedial teaching.
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Skills acquired during remedial teaching: Assess students’ effectiveness and
efficiency in learning mathematics, with a focus on algebra and geometry, from af-
fective, cognitive, and metacognitive perspectives, in a variety of contexts. This as-
sessment encompasses the skills acquired during the remedial teaching identified
in the mathematics remedial teaching programme, intended to be developed in the
students, with an interpretative analysis of the results before and after the remedial
teaching courses.

Table 3 presents the results of the Cronbach’s alpha reliability test on the scale
measuring skills acquired during remedial teaching courses in the field of mathe-
matics. The results indicate that the 17 items are highly correlated, as the Cron-
bach’s alpha correlation value of 0.730 is higher than the value of 0.700, often con-
sidered to indicate a strong correlation.

Table 3
Cronbach’s alpha reliability tests for the soft skills scale

Cronbach’s alpha Cronbach’s alpha based on standardised items Number of items

.730 722 17

Measurement Instrument

This research was conducted using a quantitative approach. To address the re-
search questions, an anonymous electronic questionnaire composed of three dis-
tinct sections was employed.

In the first section, titled “Analysis of the Distribution of Learning Difficulties
in Mathematics by Types and Classes, with a Focus on Levels of Understanding of
Geometry Concepts”, the aim was to enhance the quality of mathematics education,
particularly in the field of geometry. The objective was to understand and specifical-
ly address the learning difficulties encountered by students. Three questions were
included in this section. The first question focused on the distribution of students
based on types of learning difficulties in mathematics, assessing the frequency of
problems encountered by students across different categories. Participants were
asked to select the type(s) of difficulty they found challenging to learn. The second
question addressed the level of difficulties in mathematics by class, where students
were asked to categorise their experiences using the following options: “Yes, fre-
quently”, “Yes, sometimes”, “Rarely”, “No, never”. The goal was to gather informa-
tion about the frequency of difficulties encountered in mathematics learning.

In the second section, titled “Analysis of the Distribution of Students Based on
Their Difficulties in Interpreting Graphs and Tables in Mathematics, and Learning
Preferences”, our objective was to improve the quality of mathematics education by
identifying specific obstacles faced by students. We adjusted teaching methods ac-
cordingly and promoted a more personalised educational approach, taking into ac-
count individual learning preferences. In this analysis, we examined the distribution
of students based on their difficulties in interpreting and using graphs and tables
in mathematics. Students’ responses were categorised as “Yes, frequently”, “Yes,
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sometimes”, “Rarely”, “No, never”. Additionally, multiple-choice questions (MCQs)
were included to explore learning preferences in mathematics, including preferred
choices among concrete examples, problem-solving, theoretical explanations, etc.,
as well as the didactic tools and methods used to understand mathematical con-
cepts.

In the third section, titled “Study of Strategies to Address Obstacles in Mathe-
matics: Distribution of Solutions, Student Preferences, and the Impact of Remedial
courses on Exam Performance”, we aimed to gather proposals for solutions to diffi-
culties related to mathematical learning and other associated concepts. We present-
ed suggestions to overcome learning challenges, emphasising the improvement of
mathematics education. We identified solutions, developed suitable strategies, and
considered students’ preferences. Our research concluded with three exam assess-
ments, analysing the impact of pre- and post-teaching remedial courses to maxi-
mise exam performance.

Finally, we have set up a three-month remedial teaching course for pupils to
help them overcome learning difficulties in mathematics.

Ethical Considerations: Measures were taken at the beginning of the second
semester. Moreover, all students were informed that their participation in this study
was voluntary, and they could decide to withdraw at any time.

Instrument Validation: The questionnaire was pre-examined and approved
by three experts in the field of education: two Moroccan university teachers from
a public university in Morocco, a doctor in education, and two mathematics teach-
ers in qualifying secondary education. This validation process led to the rewording
of certain elements to make them more understandable for qualifying secondary
school students and more scientifically accurate. The experts deemed the final ver-
sion of the questionnaire as valid. Before being used as a data collection instrument,
it is important to note that the questionnaire was tested with 5 participants with
characteristics similar to those of the students studied.

Data Analysis Process: Quantitative data collected through questionnaires
were analysed using descriptive analysis (averages) with Microsoft Office Excel 365.
Regarding the remedial courses, we developed remediation sessions for learning dif-
ficulties based on the responses collected in the questionnaire, parallel to normal
student sessions. This intervention lasted 2 hours for each school level over three
months, starting at the beginning of the second semester. Each month, an exam was
administered to track the progress and evolution of students.

Experimentation

As part of the experiment, the teacher first taught students in the first and
second years of secondary school throughout the first semester. At this point, the
teacher was able to identify specific learning gaps for each student, focusing in par-
ticular on those with a below-average grade. An observation grid was designed for
this purpose, which revealed that these students were having difficulty with basic
math concepts.
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The greatest difficulties observed concerned factoring, development, addition
and subtraction of whole numbers, trigonometric calculations, arithmetic in the set
N, as well as understanding the sets N, D, Z, Q and R. More importantly, students
struggled with the properties of Thales’s theorem and vector calculus, which are
very important for the development of courses in numerical functions and scalar
product in the first year of secondary school, and courses in function limits, differ-
entiation, function investigation and analytic geometry in the second year.

Faced with these problems, the teacher oriented his teaching method during
the experiment, trying to adapt teaching to fill these gaps while meeting the re-
quirements of the programme. As a result, the teacher and the school management
also organised extra remedial courses for students in difficulty. It was agreed that
a classroom would be made available for this purpose, and the students’ timetable
was adapted for three months. Two hours of remedial teaching per week were allo-
cated to each grade level.

These sessions were a follow-up to given mathematical exercises where stu-
dents were experiencing difficulties, with reminders of essential operations provid-
ed from time to time. The teachers’ task was not only to encourage the students
to get on with the exercises, but also to raise their awareness of the importance of
making mistakes. The teachers tried to motivate them to come to the blackboard to
write and explain their solutions.

The teacher began with algebra lessons, which were necessary and fundamen-
tal in the first lessons of the second semester. One month after remediation, a first
exam was organised to test the skills acquired during remediation. However, the
result was not satisfactory, as the students were still making the same mistakes with
their representations.

The teachers then continued the exercise sessions and introduced other new
geometry subjects in the second month. After another test, it was found that the
class average had increased significantly and that almost all the problems related
to algebraic foundations had been solved. Encouraged by these results, he chose to
continue the study in the third month.

At the last moment, a final exam was taken, the results of which showed that
the class average was good, confirming the success of the remedial courses and the
students’ hard work.

Limitations

The study sample focuses solely on the Casablanca-Settat region of Morocco,
which limits the possibility of extrapolating results to other regions or contexts.
The study focuses on students aged 15 to 19, which may not be representative of the
learning challenges experienced by younger or older students. Although the ques-
tionnaire is validated, it does not capture all the subtleties and particularities of
students’ mathematical learning problems. The support course lasted three months,
with sessions lasting two hours a month, a duration and intensity that may not be
adequate to effectively address the students’ learning difficulties. This may not ac-
curately reflect the opinion of the target population.
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Results

The statistical results presented in the table provide an analysis of learning
difficulties in mathematics. Student averages were examined using a pivot table.
It can be seen that the highest percentage, estimated at 44.55%, concerns students
who frequently encounter gaps in their learning. On the other hand, 22.27% said
they sometimes encountered difficulties, 19.55% rarely, and 13.64% said they never
encountered difficulties (Table 4).

Table 4
Difficulties in mathematics by class
Difficulties in mathematics by class
Class Yes, frequently Yes, sometimes Rarely Never
N % N % N % N %

2nd year 55 51,40% 28 26,17% 14 13,08% 10 9,35%
1st year 43 38,05% 21 18,58% 29 25,66% 20 17,70%

Total 98 44,55% 49 22,27% 43 19,55% 30 13,64%

Certain difficulties are sometimes associated with the increasing complexity of
mathematical concepts such as linear, periodic or second-degree functions as the
student progresses through the course. In addition, 44.55% of students lack certain
mathematical basics such as factoring, development or trigonometric calculations,
which makes it more difficult to understand new ideas, particularly those related to
polynomials, square roots or arithmetic in the set of natural numbers. The European
Commission’s report on Lifelong Learning [28] states that these gaps in students’
knowledge, from the inability to solve systems of linear equations to the correct ap-
plication of the theorems of Pythagoras and Thales, are the result of an accumula-
tion over the years of schooling and the widening gap between the minimum results
required to continue studies. C. L. Giles, K. D. Bollacker and S. Lawrence pointed
out that whether adding fractions, factoring polynomials, or simplifying a quotient
of algebraic expressions, students have significant gaps in basic skills essential to
mastering advanced mathematics [29].

Table 5 presents the analysis of students’ ability to grasp the concepts of an-
gles, triangles, circles, etc. according to the frequency with which they encounter
difficulties in assimilating these concepts. We can see that, for first-year students,
47.79% claim to assimilate these concepts frequently, 39.82% occasionally, 8.85%
rarely and 3.54% never. Similarly, for second-year students, the results show that
71.96% claim to assimilate these concepts frequently, 23.36% occasionally, 3.74%
rarely and 0.93% never (Table 5).
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Table 5
Levels of difficulty in understanding geometric concepts: distribution of students
according to their ability to assimilate the notions of angles, triangles, circles, etc.

Students have difficulty assimilating the concepts of angles, triangles, circles, etc.
Class Yes, frequently Yes, sometimes Rarely Never
N % N % N % N %
2nd year 77 71,96% 25 23,36% 4 3,74% 1 0,93%
1st year 54 47,79% 45 39,82% 10 8,85% 4 3,54%
Total 131 59,55% 70 31,82% 14 6,36% 5 2,27%

Table 5 highlights the frequency with which students manage to assimilate
specific geometric concepts. Overall, 59.55% of students claim to do so frequently.
However, the proportion of students claiming to assimilate these concepts frequent-
ly varies between the two classes, with a slight predominance among 2nd graders.
The results suggest that, although the majority of students assimilate these notions
regularly, there are significant variations in the frequency of this assimilation be-
tween the two classes. This information could guide pedagogical efforts aimed at
improving understanding of specific geometric concepts.

These obstacles may relate to spatial visualisation or to the understanding of
abstract concepts. The nature of geometry often requires a shift in perspective from
other areas of mathematics, which can make learning more difficult for some stu-
dents. Certain obstacles were identified by students in the course of learning geo-
metric concepts. These difficulties were mainly due to the way the sub-themes were
presented in the textbooks published by UNESCO, as well as to teachers’ lack of
familiarity with these new concepts. The second phase of the project, focusing on
vector geometry, was implemented in 1972 [29]. The study conducted by S. Mrabet
shows that the transition to vector geometry around Thales’s theorem is accompa-
nied by difficulties for students [30].

Table 6 appears to represent responses to a survey on the challenges faced
by students in interpreting and using graphs and tables in mathematics. The data
is broken down by class (2nd year and 1st year), and the possible responses are
grouped into four categories: “Yes, frequently”, “Yes, sometimes”, “Rarely”, and “No,
never”. For the second year, 53,27% of students frequently report difficulties, while
this percentage is slightly lower at 32,74% for the first year. Regarding occasion-
al difficulties, 27,10% of second-year students encounter them, while this figure is
higher at 38,94% for the first year. Obstacles are less frequent, with rates of 10,28%
for the second year and 23,89% for the first year. These data suggest that most stu-
dents only face difficulties occasionally or rarely. Percentages reveal that a small
proportion of students, namely 9,35% for the second year and 4,42% for the first
year, never experience difficulties. Overall, the results show that, in both classes,
most students encounter difficulties at least occasionally in interpreting and using
graphs and tables in mathematics. The first-year class seems to experience more
frequent difficulties compared to the second year. These data could serve as a basis
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for developing teaching strategies aimed at improving the understanding and use of
graphs and tables in these specific classes.
Table 6
Analysis of the distribution of pupils according to their difficulties in interpreting
and using graphs and tables in mathematics

Distribution of pupils by their difficulties in interpreting and using graphs and
Class tab!es in mathematics
Yes, frequently Yes, sometimes Rarely Never
N % N % N % N %
2nd year 57 53,27% 29 27,10% 11 10,28% 10 9,35%
1st year 37 32,74% 44 38,94% 27 23,89% 5 4,42%
Total 94 42,73% 73 33,18% 38 17,27% 15 6,82%

Additionally, accurately interpreting the data depicted in graphs or tables ne-
cessitates a specific proficiency in visually analysing relationships and trends, a task
that can pose challenges for certain students. According to F. Hitt-Espinosa, stu-
dents encounter difficulties stemming from two distinct types of obstacles [31]. On
one hand, external hurdles are linked to the methods of function instruction in sec-
ondary education; while, on the other hand, internal obstacles arise from students’
inconsistent utilisation of diverse function representation methods [32].

This table highlights students’ learning preferences, particularly regarding their
choices among different teaching methods. Second-year students appear to exhibit
a slight preference for learning through concrete examples, accounting for 53,27%,
compared to 36,28% for first-year students. On average, approximately 44,55% of
students favor this approach. These results underscore that applying definitions and
properties makes concepts more tangible, facilitating understanding. The use of real
examples or practical applications in mathematics allows students to visualise how
these concepts are relevant in the real world, reinforcing their understanding of the
utility of mathematics in various everyday life contexts or other disciplines (Table
7).

Table 7

Learning preferences in mathematics: distribution of students according to

their preferred choice between concrete examples, problem solving, theoretical
explanations, etc.

Preferred methods for learning mathematics (concrete examples, problem-solving,
theoretical explanations, etc.)
Yes, I need
Yes, problem- > It depends on
Yes, I learn better 5 theoretical I have no A
Class through concrete solving helps explanations particular the SUb]eCt. or
me understand o concept being
examples. better to assimilate preference learned
: concepts well. i
N % N % N % N % N %
2nd year 57 53,27% 3 2,80% 20 18,69% 6 5,61% 21 19,63%
1st year 41 36,28% 11 9,73% 24 21,24% 21 18,58% 16 14,16%
Total 98 44,55% 14 6,36% 44 20,00% 27 12,27% 37 16,82%
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It is essential to note that problem-solving is not the preferred method for the
majority of students, obtaining only 6,36% overall preference. However, the first year
of qualifying secondary school seems to show a higher preference (9,73%) compared
to the second year (2,80%). Many students admit not enjoying problem-solving due
to their difficulties and uncertainty about how to solve them [33].

Regarding theoretical explanations, first-year secondary school students ap-
pear to have a marked preference, with 21,24% compared to 18,69% for the second
year. On average, 20,00% of students prefer this method. The importance of provid-
ing theoretical explanations is emphasised, but this requires an advanced mastery
of the learning environment, according to [34].

The preference for not having a specific preference is more pronounced among
first-year secondary school students (18,58%), while the second year shows a less-
er preference for this category (5,61%). Approximately 16,82% of students believe
their choice depends on the subject or concept to be learned, with equivalent per-
centages for both years.

In conclusion, the table suggests variations in learning preferences between the
two years, with notable differences in the choices of teaching methods. The first year
seems to exhibit a stronger preference for theoretical explanations, while the sec-
ond year has a slight preference for concrete examples. Problem-solving is not the
preferred method overall. Some students have no specific preference, while others
feel their choice depends on the subject or concept being learned.

Table 8 provides a thorough analysis of students’ preferences regarding solu-
tions aimed at overcoming difficulties in learning mathematics. These preferences
are differentiated between students in the 1st and 2nd years of the qualifying sec-
ondary cycle, and the overall total is also considered.

Table 8
Analysis of needs to overcome mathematical difficulties: distribution of solutions
and student preferences

Allocation of solutions and 1st year 2nd year Total
student preferences Percentage N Percentage N Percentage N

Offer remedial teaching or

tutoring sessions to help o o o

students understand difficult 38,94% 44 41,12% 44 40,00% 88
concepts

Provide progressively

challenging exercises to better| 48,67% 55 49,53% 53 49,09% 108
absorb the rules

Homework preparation and| oy 420, 31 18,69% 20 23,18% 51
review of exercises

Introduce ~ more practicall g )5 33 30,84% 33 30,00% 66
examples to illustrate concepts
Allocate more time in class for 33 .63% 13 35,51% 33 34,55% 76
problem-solving

The option of offering remedial courses or tutoring sessions stands out as a
preferred solution, garnering relatively equal support from students in both years,
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totalling 40.0%. This approach, indicative of a commitment to personalised learn-
ing, is thus significantly endorsed.

Students express a clear preference for the approach of providing progressively
more difficult exercises to improve their understanding of mathematical rules. This
solution receives substantial support, reaching a total of 49.1%. The emphasis on
gradual progression seems to be particularly well received by students.

However, the idea of preparing and revising exercises at home seems less pop-
ular among Year 2 students, although the overall rate reaches 23.2%. This approach,
requiring individual investment at home, attracts relatively less interest.

Another option explored is the introduction of practical examples to illustrate
mathematical concepts. This approach, which aims to contextualise and make les-
sons tangible, scored a total of 30.0%, indicating significant interest on the part of
students in both years.

Finally, students clearly express an increased desire to devote class time to
problem solving, showing a consistent preference between the two years, with a
total of 34.5%. The importance given to this option underlines the perceived impor-
tance of active, interactive practice in learning mathematics.

A literature review by J. P. Meehan [35] convincingly reinforced the existence of
underlying processes for successful learning.

Overall, the gathered data reveal a positive inclination of students in both years
of the qualifying secondary cycle towards the proposed solutions for overcoming
learning difficulties in mathematics. The favoured approach of the majority remains
that of “progressively challenging exercises”. However, remedial teaching, the use of
practical examples, and an increased focus on problem-solving in class are also op-
tions viewed favorably. This information is valuable for guiding the development of
teaching strategies and educational interventions tailored to students’ preferences.

Table 9 presents the average of the significance test conducted and compares
the mean ranks of students’ grades before, during, and after algebra and geometry
remedial courses in high school. We observed that before the remedial teaching;
students’ rankings were insufficient, falling below the average, indicating more
severe mathematical difficulties. The summative evaluation targets achievements
of low academic performance and is characterised, according to TIMSS, by perfor-
mances below the international average [27].

Table 9
Influence of remedial courses on exam averages
Exam 1. Average | Exam 2. Average | Exam 3. Average
Grade before remedial | during remedial after remedial
teaching teaching teaching
1st year of qualifying secondary cycle 9,96/20 10,35/20 13,68/20
2nd year of qualifying secondary cycle 7,22/20 9,49/20 14,47/20
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Following this evaluation, we developed a relevant and robust programme based
on the gaps and shortcomings identified during the test, including factorisation, de-
velopment, equation solving, powers, notable identities, numerical functions, draw-
ing curves, and their geometric interpretations. It is emphasised that teachers start
by identifying each student’s difficulties through an assessment based on results. If
the goal is to help students become effective problem solvers, the teaching of math-
ematical problem-solving must also be addressed [24].

Following this preparatory phase, we began providing remedial teaching, fol-
lowed by a second examination aimed at assessing students’ progress. We found that
the class average was higher than after the first examination, which was encourag-
ing. We continued with the remedial teaching, focusing on the new gaps identified
during the second test, aiming to further improve the class performance. Finally,
we organised the last examination at the end of the second semester and observed
fairly satisfactory results.

Discussion

First, it should be said that this work aims to explore the difficulties that Moroc-
can secondary school students encounter in learning mathematical concepts, their
origins and the strategies that teachers should adopt to overcome these difficulties.
Thus, the study revealed that students experience several types of obstacles, notably
concerning the very foundations of algebra and geometry. According to the report
on national and international assessments [36], many elementary school students
have not yet mastered the required mathematical knowledge and skills. These dif-
ficulties are due to various factors, depending on the teacher, and can be didactic,
pedagogical or student related.

To overcome these obstacles, we can draw the conclusion that the organisation
of remediation sessions, by adding two hours per week and revising the timetable, is
an essential measure. These adjustments are made according to the identified needs
of the students, which may also include their preference for additional help. The
orientation of instructional content also seems to be based on particular difficulties
noted in students; for example, the choice to start with algebra lessons to alleviate
problems related to factoring and then development reveals such pro-activity aimed
at meeting students’ requirements [28].

The teachers formed a database by identifying challenges, and made several
important decisions, such as designing observation grids to diagnose deficiencies,
adjusting teaching methods, organising remediation sessions and collaborating
with the administration to adjust student schedules. Additionally, teachers appear
to have used their own observations and analyses to modify their teaching practices.
As a result, it can be said that ongoing reflection on teaching practices and adapta-
tion based on the results obtained are an essential part of their professional growth
[27].

In addition, participation in training sessions focusing on diagnostic assess-
ment techniques enables teachers to quickly become aware of students’ shortcom-
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ings at the start of the semester. During these training sessions, they learn how to
develop effective observation grids and interpret the results in order to adapt their
teaching materials to the specific needs of secondary school students [37].

Understanding the teaching of mathematics is heavily dependent on the themes
of algebra, geometry and linguistics. Language difficulties are a major obstacle to
schoolwork and social and professional integration [38]. The problem seems to be
more linguistic than mathematical, as the students have not chosen to take mathe-
matics courses in French; rather, it is an imposition by Moroccan institutions aimed
at raising the level of students to the detriment of their simple learning abilities.
Educators in this field try to enhance the acquisition of a second language while
simultaneously developing subject knowledge. However, this proves “cognitively
complex” for them [39]. Low achievement in mathematics hampers logical reason-
ing, as students are unable to pass compulsory mathematics exams because they do
not have a good mastery of the French language [40].

The minimum requirements for conducting secondary instruction are not be-
ing satisfied, and problems continue to exist in date and heuristics, obstructing
learning. According to C. Corriveau, teachers have reported that students need to be
grounded in algebra, including equation solving, factoring, highlighting, simplifica-
tion and polynomial division [28]. This prerequisite is as valid for all NYA classes as
it is for this NYC class. In fact, P. Barrouillet and V. Camos allude to a major difficulty
for students, which is problem solving [41].

As a result, the proper foundations of algebra, geometry and linguistics are of
great importance for the incorporation of many mathematical concepts particularly
in secondary school. Given this, statistics from the PISA 2012 survey show that 23%
of 15-year-old students in the OECD face very serious or even major problems in
mathematics [42].

An analysis of the results revealed difficulties and gaps in students’ knowledge
of algebra, geometry and linguistics. It was found that many students encounter
problems when it comes to applying formulas and properties, mastering the basics
of mathematical subject matter, overcoming language of instruction barriers or un-
derstanding exercise statements. This trend is also found throughout the country,
as revealed by the Ministry of the Federation [43], according to which 40% of stu-
dents in the second grade lack fundamental mathematical skills. In addition, the
transition from concrete mathematics to its more abstract forms, as well as abstract
thinking, presents certain problems, particularly at the algebraic, numerical and
heuristic levels. Teachers insist on the need to reorient the programme around the
fundamentals of calculus and linear algebra [28].

Students’ language difficulties can also be distinguished from those of strug-
gling students in terms of the value they attach to school subjects. It is also worth
noting that the inability to solve math exercises increases as students move from
one grade level to another. These findings are in line with previous research indi-
cating the possibility of dividing this group of students into two distinct segments:

The Education and Science Journal Vol. 27, No 4. 2025

89



© ®atu A., Benabun A., Pamku X., Mayuan K.
OCHOBHBI€ CTpaTeryy IPeonoyeHyst TPYAHOCTEN B OCBOEHMY Kypca MaTeMaTyKIA B CPEIHEN IIKOJIe: KOPPEKTHpYIoIee 0GydeHye

around 30% start to experience delays only in secondary school, while almost 50%
start to accumulate delays from elementary school onwards [44].

The study reveals that many students have misconceptions about the basis of
mathematics. Many didactic researchers say that errors and obstacles lead to teach-
ing and learning difficulties for students [45]. Some geometric integrations do not
function this well, even though their interpretations are hard. For these students,
understanding the results that come from movement is really lacking. First, they
sometimes fail to see the phenomena mathematically as the teacher has advocat-
ed, as some other research has shown [46]. In addition, it is crucial for students to
deepen their qualifications in the use of geometric instruments [47] and to change
the way they see geometric figures [48]. This will make it easier to understand how
various elements of figure understanding interact with each other [49].

As a result, we need to establish a good grasp of the various sources of error
that apply to mathematical constructs, and which often lead young people to adopt
misconceptions. This could be due to a few factors related to the very nature of the
learning that has taken place, such as waste in teaching. We realise that students en-
rolled in mathematics courses may have incomplete skills and knowledge and face
a variety of obstacles in the way of solutions. In addition, this situation is linked to
a lack of basic knowledge in this discipline during the transition to college level, in-
tensified by the results of distance learning introduced in response to the COVID-19
pandemic. Moreover, this problem is also fuelled by other difficulties encountered
by students in distance learning courses, such as nanny attendance. These results
are in line with those reported earlier by [37], who reported a lack of concentration
and poor comprehension of lessons due to a lack of interaction between teacher and
students.

On the other hand, other results depend on the context of the study, such as
reducing class size to ensure better follow-up of students in difficulty, increasing
the time devoted to exercises and setting up remedial courses to help students over-
come obstacles to teaching and learning basic mathematical foundations. We also
need to take into consideration the time devoted to the mathematics programme
and learning-related aspects such as the lack of pedagogical tools for understanding
graphs and mathematical figures. From a pedagogical point of view, overcrowded
classrooms can lead to a shortage of the tools needed for a thorough understanding
of mathematics. In other words, some students may not fully grasp lessons, creat-
ing cumulative challenges throughout secondary education which, if appropriate
solutions are not sought, can compromise their understanding at more advanced
levels. It is therefore essential to take these factors into consideration to improve
the teaching and understanding of fundamental concepts concerning the mathe-
matical subject.

Given these data and the proposals made by students to overcome barriers to
learning, it is important to emphasise that most students need effective and rel-
evant exercises to understand mathematical rules and properties and consolidate
their knowledge. This is illustrated by the words of A. Antibi and G. Brousseau [50],
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who state: “adapting or replacing an old conception (leading to inadequate or er-
roneous answers) requires a complete overhaul of definitions, habits and formu-
lations, which may inhibit previous transpositions”. However, the Ministry should
prioritise teachers to provide tailor-made remedial classes that will meet the indi-
vidual needs of each student. A remedial class is simply intended to bridge the gap
between what a child knows and what he or she is expected to know at that age,
focusing on basic skills [26].

Based on relevant student solutions, we have created customised remedial
teaching for these classes, based on the mathematical gaps identified in the learn-
ers’ performance. Our in-depth evaluation confirms the vital importance of reme-
dial math classes for school days, as they improve students’ unaided levels. These
personalised interventions, tailored to meet students’ specific needs, are proving to
be effective tools for overcoming challenges and reinforcing their understanding of
fundamental mathematical concepts. It is therefore suggested that these remedial
courses continue to be integrated into the curriculum to enhance students’ academ-
ic success.

All research has certain limitations that should be emphasised. Firstly, it is
based solely on students’ perceptions. Secondly, it is limited to public school stu-
dents. Finally, given that the sample size was only 220 students, further studies are
needed to support the findings and discover how student effectiveness and efficien-
cy influence the teaching process. In addition, it will enable teachers to accurately
identify the sources of difficulties and the appropriate strategies for overcoming
them.

Conclusion

This study highlights the significant difficulties and gaps encountered by Mo-
roccan secondary school students in learning mathematics, particularly with regard
to language barriers and didactic challenges. These results clearly show that no sin-
gle method or pedagogy is sufficient to overcome these difficulties; targeted adjust-
ments tailored to the different needs of students are required. Interventions such
as remedial classes, the addition of two extra hours of teaching per week and the
revision of the school calendar have proved promising, but it is essential to continue
to seek more comprehensive and personalised solutions.

Based on current adjustments, specific developmental and evaluative multi-
lingual teaching methods should be synthesised. Future research could examine
whether pedagogical procedures integrating language support into mathematics
teaching are effective. In this way, it will be easier to find out how students can
overcome language barriers and strengthen their mathematical foundations. Rele-
vant data could be collected on educational practices through a strict methodology
including specific interventions such as intensive remedial classes and continuous
assessment of students’ progress.

This study has several strong points. Firstly, it tackles a crucial issue by address-
ing the specific challenges of teaching mathematics in multilingual environments
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and thus proposing solutions that meet students’ needs. An integrated approach,
combining mathematics teaching with language support, gives a holistic view of
how to deal with learning difficulties. Secondly, a careful methodology involving the
organisation of remediation sessions and adjustment of the school calendar ensures
reliable data on the impact of teaching methods, thus reinforcing the validity of the
results.

The results of this research provide teachers with concrete tools and strate-
gies that can be directly applied to improve mathematics teaching in multilingual
contexts. The methodologies and findings of this study can also serve as a model
for similar research in other educational contexts, enabling the generalisation and
adaptation of interventions to diverse environments.

Ultimately, the integration of teaching methods adapted to the specific lin-
guistic and mathematical needs of students, such as remedial sessions and flexible
lesson times, represents a significant step forward in improving academic success
in mathematics. Further research in this field is essential to refine educational prac-
tices and tackle the complex problems of mathematics teaching.
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