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Abstract. This research aims, on the one hand, to care-
fully examine the teaching and learning activities of Earth
Sciences in secondary schools, analyzing the adopted ap-
proach and the reorganization of program units, which serve
as both the structural foundation and a guiding framework
for this educational cycle. On the other hand, it is conducted
within the scope of improving educational resources and in-
corporating Information and Communication Technologies
(ICT). The objective is to propose solutions and recommen-
dations for restructuring curricula, selecting relevant topics
in existing programs, enhancing learning methods, increas-
ing learner motivation, developing didactic materials, and
fostering connections with the socio-professional environ-
ment.

We identified, at the end of this study, this teaching raises
the question of its current place into curriculum and school-
books in terms of educational resources. A question concern-
ing the relevance of this teaching’s attractiveness, focusing
on the objectives of each step in the teaching-learning pro-
cess, the assets to be capitalized on, and the dysfunctions
to overcome, while proposing alternatives and possible mea-
sures to enhance the effectiveness of learning. As a result, it
may affect the motivation and interest of students in this dis-
cipline as recommended by the 2015–2030-Strategic Vision
(CSEFRS, 2015).

1 Introduction

The teaching and learning of Life and Earth Sciences equip
students with essential scientific knowledge to understand
their physical environment. This process enhances their intel-
lectual capacities, observational and analytical skills, imag-
ination, creativity, synthesis, and critical thinking. It also
raises awareness about contemporary issues concerning life,
health, and the environment, encouraging a sense of respon-
sibility and citizenship. As outlined in the Reference frame-
work of Sciences of Life and Earth college cycle (MENF-
PESRS, 2009), Earth sciences represent a functionalist, tech-
nical, and experimental discipline. They involve observing
phenomena at various organizational scales, conducting ex-
periments, engaging in manipulations, and employing mod-
eling to explore questions, test explanatory hypotheses, and
develop critical thinking. This approach enables students to
identify key concepts that explain the functioning of our
planet.

The concern to improve this teaching is a priority objec-
tive for any country because science education occupies a
prominent position as a lever for development (Hulin, 1992),
which is why it holds a principal place among the scientific
disciplines programmed in college, secondary education, and
taught through the competency-based approach introduced
with the Commission Spéciale Éducation Formation (1999)
and the White Book (Livre Blanc, Fascicule no. 1 et Fasci-
cules de 1 à 8, 2002). It should be stressed that in this system
of science education, the teacher plays a vital role as they are
the only ones capable of transforming teaching projects into
effective and meaningful educational actions.
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This process requires a review of the pedagogical qual-
ity of textbooks, focusing on the quantity and relevance of
documents and texts, as well as the linear, massive, and hier-
archical presentation of knowledge. Additionally, it involves
providing teachers with operational guides to help them im-
plement the various directives related to their pedagogical
practice, in order to ensure that Geology instruction should
enable students to deepen their methodological training, par-
ticularly by fostering their mastery of the experimental ap-
proach.

The contents of the Life and Earth Sciences (SVT) pro-
grams at the college level serve as the foundation for de-
veloping the skills targeted by the teaching of the subject.
This content is divided into six units corresponding to six
semesters, with an overall hourly allocation of 204 h, or 68 h
per year. Each of the six units is accompanied by evalua-
tion and support sessions, with an overall 34 h time allocation
(Arrêté ministerial, No. 132, 2011). In this context, the teach-
ing of Geology was the focus of our study, which targeted
teaching-learning activities at the college level to assess the
actual quantity and quality at different stages of the program.
The study also aimed to analyze the adopted approach and
the organization of the program units, which constitute the
core axes of the discipline.

The analysis of this research will help to identify the prob-
lems faced by teaching Geology in college. The research
method adopted focuses on the overall details: curricula, text-
books, content areas, learners’ learning levels, and teaching
and evaluation methods.

In this context, geology occupies a more or less marginal-
ized place in the Life and Earth Sciences programs. It is
taught at two levels of the cycle: external geological phe-
nomena, allocated 34 h in the 1st year of college (semester 2),
and internal geological phenomena, allocated 34 h in the 2nd
year of college (semester 1). Geology is taught alongside bi-
ology as part of the Life and Earth Sciences (SVT) curricu-
lum (MENFPESRS, 2009), comprising 33.33 % of the total
subject matter.

2 Objectives, methodology, and research framework

The objectives of this work are to identify the teaching-
learning difficulties facing high school students and teachers
and to propose remediation solutions to improve the qual-
ity of this cycle. This cycle must meet the expectations of
learners and ensure the adequacy of the education and train-
ing system with its socio-economic environment, following
the reference framework of Life and Earth Sciences (MENF-
PESRS, 2007), the Ministerial Decree (Arrêté ministerial,
No. 132, 2011), and the objectives outlined in the White
Book (Livre Blanc, Fascicule no. 1 et Fascicules de 1 à 8,
2002).

Our methodology is centered on a comprehensive exami-
nation of the curriculum content within Earth Sciences edu-

cation. This approach underscores the implementation of tan-
gible and pragmatic laboratory activities aimed at cultivating
vital skills in students, including acute observation, intellec-
tual curiosity, critical thinking, enthusiasm for scientific and
technological advancements, adherence to safety protocols,
interpersonal respect, and environmental responsibility. To
operationalize this approach, we have developed a tailored
methodology for each of the three levels within the college
cycle. This methodology takes into account predefined ob-
jectives, the sequential arrangement of program components,
and the systematic development of competencies and atti-
tudes throughout the college education process. This com-
prehensive strategy considers pedagogical nuances, material
constraints, and the specificities inherent to this educational
phase.

Given the importance of this study in the learning of Life
and Earth Sciences in general and Earth Sciences in partic-
ular, and the impact it can have on teaching and learning in
Moroccan colleges to improve their educational processes,
we will present the work contexts from a complementary per-
spective.

2.1 Background and teacher training system

The importance of initial training at the Regional Centre for
Education and Training Professions (RCETP) and continuing
education is undeniable, as they enable teachers to develop
the skills necessary to continually adapt to the demands of
their profession and the discipline they teach. Similarly, this
program offers future teachers a solid initial training focused
on their professionalization and qualification, enabling them
to embrace and explore recent educational innovations, adapt
this training to the local context, and evolve by integrating the
requirements of scientific disciplines, such as Earth Sciences
and its objectives (MENFPESRS, 2007).

In this context, the architecture of the new training system
at the RCETP (Ministère de l’Éducation nationale, 2012),
where future SVT teachers are trained for secondary schools,
is based on three fundamental principles: the competency ap-
proach with a modular architecture; alternation based on ac-
tivities and professional situations that reinforce profession-
alization; and the reflexive and dynamic paradigm of prac-
tical/theory/practical logic. Consequently, the framework of
pedagogical guidelines sets out four core skills to develop:
learning planning, learning management, learning evalua-
tion, research methodology, and project management. These
skills are cultivated through three types of modules: main
modules, comprising resources in educational sciences and
didactic disciplines; support modules, aimed at strengthen-
ing the mastery of professional skills.

Because the teaching of Life and Earth Sciences mainly
targets pedagogical methods centered on the learner by help-
ing them to organize their learning, appropriate their knowl-
edge, become familiar with diverse situations, and explore
various sources of information, training in this field is cru-
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cial. This training should involve designing initial training
programs that go beyond the accumulation of knowledge,
focusing instead on analyzing the internal coherence of the
subject, its epistemology, and its didactics to develop the pro-
fessional competencies of future teachers.

2.2 Technology and digital context

Teaching and learning geology at the secondary school level
is a scientific process that begins with experimentation, en-
abling students to acquire theoretical and practical knowl-
edge in various fields. This foundation, which is rooted in
primary education, extends into the upper secondary cycle,
where the effective use of information and communication
technology (ICT) by teachers enhances the teaching and
learning of geology. Over the past two decades, the Ministry
of National Education has promoted an active, environmen-
tally conscious, and digitally oriented approach to education
(CNEF National Charter of Education and Training, Arti-
cles 9, 10, 119, and 121), encouraging teachers to integrate
technological tools into their daily practices.

In this context, the Ministry of National Education ac-
tively contributes to the ICT sector, citing significant ref-
erences such as the presentation of the first document “E-
Morocco Strategy: Proposals for Operational Implementa-
tion”, the Rabat Declaration (Tour Mondial de la Société de
l’Information TMSI, de Genève à Tunis, 2003; Stratégie e-
Maroc, 2010; UNESCO, 2010; Mullis et al., 2020) from the
French-language ministerial conference on the information
society, the Spring European Council (Commission of the
European Communities, 2005) highlighting knowledge and
innovation as engines of sustainable growth, and the Fran-
cophonie Summit (Bucharest, 2006) emphasizing the impor-
tance of ICT development in the face of globalization. This
strategic vision recognizes ICT as a vital catalyst for edu-
cational innovation and a vast reservoir of resources for the
optimal development of education systems, addressing the
challenges of the third millennium (Moroccan News Agency
(MAP, 2006)).

Besides, Morocco adopted a new telecommunications law
in 2004 (55-01) amending and supplementing Law 24-
96. In the following year (2005), a program called “GE-
NIE (2006–2016)” (Ministère de l’Éducation nationale, de
l’Enseignement Supérieur,de 60 la Recherche scientifique et
de la Formation des Cadres, 2006) to generalize these tech-
nologies with a view to their integration into the education
and training system, and the development and launch of the
2010 e-Morocco National Cyber-Strategy, this national strat-
egy is based on two primary strategic objectives strongly
linked to the reduction of Morocco’s digital divide and in-
ternational positioning in the field of ICT.

In the same vein, the program “Morocco Numeric 2013”
was launched in 2009 to foster the development of digital
technology (Ministère de l’Industrie, du Commerce et des
Nouvelles Technologies, 2009). For instance, during the pre-

sentation of this strategy, an agreement was signed to imple-
ment Injaz, an initiative that enabled 85 % of higher educa-
tion students to acquire subsidized mobile phones and Inter-
net access. Subsequently, the emergency program launched
in 2009 (Programme d’urgence 2009–2012, 2009) sought
to integrate ICT into education. Similarly, several official
projects focused on teacher training and fostering a dig-
ital culture in schools, such as the e-taaloum Project (E-
taaloum, 2013), the Collab platform (Collab, 2016), the Mas-
sar project (Massar, 2014), the IT Academy and Microsoft
Office Specialist Certification (MOS, 2013), the ITQANE
e-learning training program (2014), and the GENIE pro-
gram (2006–2016) (Ministère de l’Éducation nationale, de
l’Enseignement Supérieur,de 60 la Recherche scientifique et
de la Formation des Cadres, 2006). Additionally, the Strate-
gic Vision for Education (2015–2030; CSEFRS, 2015) em-
phasized the importance of developing an action plan to pro-
mote awareness of ICT’s role in school reform and integrat-
ing these technologies to enhance learning quality.

Various researchers in education have highlighted the crit-
ical role of ICT in teaching practice, including Kemmis et
al. (1977), Taylor (1980), and O’Shea and Self (1986). Fur-
thermore, several studies have explored the factors influ-
encing ICT integration in classrooms, emphasizing the need
for effective teacher training to optimize the use of ICT in
improving teaching quality and student learning outcomes.
These include the works of Karsenti (2009), Grégoire et
al. (1996), Cleary et al. (2008), Bibeau (2007), and Biaz et
al. (2009).

Indeed, by referring to an authoritative ICT competency
framework in the field, such as the UNESCO ICT Skills
Repository for Teachers (Arrêté ministerial, No. 132, 2011),
this repository is structured around three successive stages of
teacher training, also referred to as approaches to teaching:
Technological Literacy, Knowledge Deepening, and Knowl-
edge Creation. Each country adopts a different approach de-
pending on the level of ICT integration in its society, econ-
omy, and education system. With this in mind, the RCETP
training program incorporated the ICT module, designed to
help trainee teachers acquire and develop essential skills in
the field of information and communication technologies.
This 34 h ICT module focuses on fostering the informed and
practical use of ICT in professional practice. It aims to equip
secondary school teachers to provide quality education and to
address, among other challenges, the specific difficulties as-
sociated with teaching Earth sciences at the secondary school
level.

2.3 Moroccan educational context of pedagogical
reforms

Many of its reforms have been made to an evolution of
the science teaching (without specification of disciplines:
physics, chemistry, biology, or geology), in the Moroccan ed-
ucation system. In a sense, Life and Earth Sciences are taught

https://doi.org/10.5194/adgeo-66-1-2025 Adv. Geosci., 66, 1–9, 2025



4 A. Chakib and M. Talbi: Teaching geology at the secondary college in Morocco

by a professor specializing in biology and geology (Science
Framework of Life and Earth college cycle, 2009), at a rate
of 2 h per week, on 26 h for the 1st college and 28 h for the
2nd college and 30 h for the 3rd éme college class.

Indeed, it should be remembered, first of all, that the char-
ter of education and training is aimed at the entire Moroccan
education system from the fundamental to higher education.
All sectors are also considered, namely: scientific, technical,
and professional, etc. This reform project (CAPSUR, 2001)
was prepared by the Special Education Training Commission
(COSEF, 1999). Thus, it appeared that teachers and educators
participated in the work of COSEF, but they were not the only
ones, The Ulemas, representative of political parties, trade
unionists also “worked”, each according to his convictions,
his beliefs, his political line. In line with these new princi-
ples and guidelines. To this end, the charter aims to train a
virtuous citizen, a model of rectitude, moderation, and tol-
erance; open to science and knowledge, and endowed with
the spirit of initiative, creativity, and enterprise and encour-
age science culture, and creation, particularly in the fields;
having a strategic scope. Concerning the college cycle, the
charter will have as objectives the initiation of the learners to
the basic concepts and laws of the natural sciences, the phys-
ical sciences and the environment and learning basic techni-
cal, professional, artistic and sporting skills, linked to socio-
economic activities adapted to the local and regional envi-
ronment of the school.

In 2008, the Kingdom of Morocco set up an emergency
program aimed at accelerating educational reform over four
years, organized around the intervention spaces identified as
a priority, the emergency program constitutes their opera-
tional version in 4 spaces and 27 projects. It proposes an ac-
tion program aimed at meeting four objectives: to effectively-
implement the obligation to attend school until the age of 15,
stamping initiative and excellence in high school and univer-
sity, to address the system’s cross-cutting problems and to
give themselves the means to succeed.

Aware of the importance of science and technology edu-
cation in a country’s socio-economic development, given its
roles in training the citizens of tomorrow, to achieve the goals
of human and sustainable development and to guarantee the
right to education for all, the Higher Council for Training Ed-
ucation and Scientific Research (CSEFRS) has taken the ini-
tiative to develop a new strategic vision (2015–2030) for the
reform of the education system. The essential foundations of
this strategy are to build a new school whose main objectives
are the engagement in the society of knowledge, science, cre-
ation, and innovation in the fields of science, technology, and
knowledge with a particular interest in those relating to edu-
cation, teaching, scientific and technical research.

This strategic Vision concerns the journey of a cohort from
the first year of primary school to the end of secondary
school, in the context of the evolution of Moroccan soci-
ety from a knowledge-consumption society to a knowledge-
consuming society through the progress of scientific and

technical research and innovation, in the fields of basic and
applied sciences, modern technologies, humanities, and so-
cial sciences, humanities, and the arts.

2.4 An international look at the Moroccan education
system

The World Bank’s report on education in Africa (Banque
mondiale, 2017) almost sounded the failure of Morocco’s
education system. Four measurement indices (access, equity,
quality, and effectiveness) have been considered by the World
Bank in assessing education in countries in the Middle East
region of North Africa (MENA). This report shows that Mo-
rocco ranks 8th, ahead of Algeria (9th place), Tunisia (10th
place), the United Arab Emirates in first place in the re-
gion, and 17 in the world, followed by Qatar, Saudi Arabia,
Bahrain, Kuwait, Oman, and Jordan.

Also, Morocco ranks 123 out of 188 countries studied in
terms of human development. It thus maintains its position in
the category of average countries, as indicated in the report
of the United Nations Development Program (UNDP, 2016),
on human development 2016: human development for all,
this document shows that Morocco has advanced only three
places compared to the year 2015.

The report by the High Commission for Planning (HCP,
2017), entitled: Poverty in Morocco: Challenges and Oppor-
tunities, stressed that poverty and vulnerability and social and
territorial inequalities in Morocco remain strong, especially
in rural areas, the share of young people neither in employ-
ment, education nor in training represents student rates.

By analyzing global academic performance, drawn in par-
ticular from the 2019 “Trends in International Mathemat-
ics and Science Study” (TIMSS) survey led by Mullis et
al. (2020), it appears that the results are worrying for Mo-
roccan students. Their scores are below the global average
of 500 points, while the highest ranked countries exceed 600
points.

In this international view of our education system and it
is more than worrying diagnosis on the quality of the latter
has led Morocco to put in place a framework law 51-17 (Loi-
cadre, No. 51-17, 2018) related to the development of public
policies in the education system.

3 Teaching and learning geology in college high school

Through an analysis of the disparity in hourly volume be-
tween biology and geology teaching at the college level as
described in the official document on the pedagogical direc-
tions of life and earth sciences (July 2007), it is noted that
there are fewer sessions in geology than those in biology
(Table 1). Thus, the first year of the college consists of a
single unit of geology: the external geology phenomena of
an hourly volume of 34 h, scheduled towards the end of the
school year. In the 2nd year of college, geology is also rep-
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resented by a single unit of geology under the name: the in-
ternal geology phenomena, scheduled at the beginning of the
first semester with an hourly volume of 34 h.

While for the 3rd year of college, the units have two units
(64 h) devoted to biology and no unit related to Earth sci-
ences.

At the end of his studies at the college, the student must
design a first global and coherent representation of the world
in which he lives. It also allows itself to be introduced to the
methods used by the geologist. Thus, analogy reasoning ap-
plies to the use of current phenomena to offer explanations
to those of the past. This method of reconstruction, included
in a scientific approach, appears new to students and calls
for their ability to reason. In addition to the capabilities of
scientific and technological culture, those of social and civic
excellences can also be the object of learning: reasoning log-
ically and rigorously is necessary in the context of such re-
constructions, for example, to search for useful information,
to analyze it, to sort it, to organize it and to synthesize it.

In this context, it is time to reissue the official instruc-
tions at each school level specifying the general guidelines
relating to the content, the teaching methods, the evaluation
procedures to be undertaken. Thanks to this simplified read-
ing in terms of hourly volume, it is clear that the Moroccan
secondary school curriculum in SVT promotes biology and
marginalizes geology relatively by minimizing its hourly vol-
ume, which could be among the reasons that accentuate the
difficulties of acquiring geological concepts.

4 Difficulties and obstacles of teaching geology

Despite the place and importance of geology as diachronic
science, that is, related to phenomena that take place over
time (Termier and Termier, 1979). It aims to define both the
current functioning of the planet and its history. According to
Gohau (1987) and Orange (2003), geology is both a histori-
cal science and a functionalist. Functionalist geology studies
current geological, external phenomena (erosion, sedimenta-
tion, etc.), or internal (volcanoes, earthquakes), while histor-
ical geology reconstructs the Earth’s past. This past is inter-
preted from the recordings of geological phenomena in the
Earth’s layers. Work and studies that have focused on teach-
ing geology in college are in the minority compared to those
involving teaching other experimental disciplines.

On the other hand, several studies have revealed chal-
lenges hindering the teaching of geology. For instance, re-
search by Chakib et al. (2014), Jardioui et al. (2015), Ben-
brahim et al. (2016), Amiri et al. (2022), El Qryefy et
al. (2023) and Saayoun et al. (2023) highlight students’ dif-
ficulties in articulating empirical references and theoreti-
cal statements during fieldwork. En-Nhili et al. (2023) em-
phasized the challenge of understanding the time scales in-
volved. Moreover, studies indicate that students struggle with

comprehending long times and the speed of geological phe-
nomena, as observed by Sayad et al. (2014).

Furthermore, learners encounter obstacles in assimilating
geological concepts, primarily related to the discipline’s tem-
poral aspects. These difficulties include grasping time scales,
developing diachronic reasoning, understanding the role of
contingency in geological history (Gould, 1990), and com-
prehending dynamic phenomena with speeds making them
inaccessible to direct observation. Additionally, students face
challenges in spatial orientation, transitioning from two-
dimensional to three-dimensional representations, altering
the reference frame of observation (Yahia et al., 2020), and
requires mastery of concepts from various scientific subjects
to acquire their fundamental principles (Bassou et al., 2023).

Also, in college education, our study shows a kind of dif-
ficulty harming the act of learning, both for students and for
teachers, among others: Means of training in geology that are
made available to future geology teachers; insufficient geo-
logical content; hourly volume and complexity; lows prior
knowledge of geology students; inadequacy or absence of
field trips.

Thus, this research helps to highlight the obstacles faced
by teachers and learners to reduce them and propose solu-
tions to overcome them and to be able to implement teach-
ing projects into practical and practical educational actions
in this cycle.

5 Discussion and general synthesis

At the end of this study, we can affirm that the conducted
study successfully achieves the initially outlined objectives,
addressing challenges faced by learners and enhancing their
educational experience within the college setting. The re-
search provides comprehensive insights and numerous en-
hancements pertaining to the structure and implementation
of teaching and learning in the context of college education.
It effectively navigates various obstacles of epistemological,
didactic, ideological, economic, curricular, and professional
nature that may underlie resistance encountered in teaching
this discipline. These include:

– To place the student at the center of science teach-
ing/learning activities through the introduction of mod-
eling activities and the consideration of the students’
initial representations and representations following
the strategic vision guidelines (2015–2030; CSEFRS,
2015).

– Establishing a continuing teacher training program for
new strategies for teaching/learning geology in college,
due to the change in the teacher training system, and
changes in curricula.

– Units’ description of college high school geology pro-
grams that constitute the structural and structuring axis
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Table 1. Geology units taught in College high school (Arrêté ministerial, No. 132, 2011).

Semester 1st year of college 2nd-year of college 3rd-year of college

1st semester The relationships between
organisms and their interaction
with the environment (34 h)

The internal geology
phenomena (34 h)

The functional unit of the body
(34 h)

2nd semester The External geology
phenomena (34 h)

The reproduction of organisms
and the transmission of genetic
characters of humans (34 h)

Educational health (34 h)

of this cycle, in terms of educational resources (ICT, au-
diovisual means, geological models, manipulations, and
scientific modeling and experiments).

– To accompany the different learning’s of various eval-
uation tools and objectives during the development of
the programs, adapted themes, with a sufficient hourly
volume.

– Choice of appropriate topics in the current programs in
the sense of openness to the professional and civil envi-
ronment.

– The text books must be accompanied by TP guides,
equipped with well-developed technical sheets, with the
learning objectives to be achieved, the necessary mate-
rials, the description of the TP, the time of completion,
etc. and equip the designers with the necessary training
in the design, editing, and evaluation of textbooks.

– The organization and integration of the geological field
exits mentioned in the program.

– Reducing the number of students in classes, especially
in scientific subjects (less than 30 students).

– Insert the ICT in the content taught and propose dig-
ital resources common to the teaching of Earth Sci-
ences with the availability of scientific and educational
databases to explore recent educational innovations and
adapt this training to the local context.

– Equips libraries into documents needed to support pro-
grams and transform them into cultural and training
spaces that allow the learner to fill in the gaps.

Moreover, a crucial aspect to consider involves adopting and
developing a geology-specific manual for college high school
classes. This entails selecting programs, themes, and geolog-
ical units suitable for this cycle, tapping into the geological
richness of the country, and allocating sufficient instructional
time.

To achieve excellence in teaching and understanding ge-
ology in Moroccan college classes within the education sys-
tem, urgent structural reforms are necessary to address chal-
lenges related to the quality of geology education and edu-
cation in general. These challenges are emphasized by the

strategic Vision (2015–2030) and the framework law (Loi-
cadre, No. 51-17, 2018) related to the reform of the educa-
tion, training, and scientific research system. Additionally,
providing teachers with a computer center and a multime-
dia library in each school, tailored to the program taught, is
imperative. The proposed article contributes to a thorough
evaluation of current college secondary programs in the SVT
discipline, specifically focusing on geological subjects, aim-
ing to inform a comprehensive debate on the conditions of
teaching and learning geology in Morocco and engage all ed-
ucational stakeholders in the qualification process of geology
teaching.

6 Conclusion

This investigation unveiled numerous constraints primarily
associated with the curriculum, program structure, textbooks,
laboratory equipment, pedagogical evaluation methods, the
significance of initial and ongoing teacher training, the im-
pact of the school environment, and discipline-specific chal-
lenges in teaching and learning Geology (such as space-time,
scale barriers, complexity, and abstraction of geological con-
cepts). Additionally, challenges related to overcrowded cur-
ricula in Science of Life and Earth (SVT) programs were
identified, characterized by insufficient practice sessions in
geology, the absence of a practical work guide with appro-
priate technical sheets, and a dearth of field trips.

Furthermore, this study, delving into the dynamics of
teaching and learning Geology in colleges, exposed both
strengths and weaknesses in the instructional process. De-
spite various merits, the identified weaknesses often pose
substantial impediments to effective teaching and learning of
the discipline.

To overcome these difficulties, and to mitigate their neg-
ative impact on the pedagogical activities, our study shows
that specific measures and approaches should be taken. It re-
quires a real rearrangement of the units of the Geology pro-
gram in college, with a revision of the time allocated for the
units, the adoption of the subject-specific manual, the im-
provement of methods of learning among learners and pro-
vide teachers with an operational guide that can help them to
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implement the different instructions related to their pedagog-
ical practice.

Concerning school equipment and space, an accurate diag-
nosis of the state of the laboratories should be made to equip
them with necessary and adequate equipment and to resolve
the problem of overcrowded classrooms promptly to ensure
minimum conditions for improving the quality of learning.
Particular attention must, therefore, be paid to the internal
environment of the institution and the conditions for learning
and evaluation.

Similarly, our research has shown that teachers and learn-
ers are aware of the importance of ICT as teaching aids in
teaching/learning geology following innovations introduced
by the new program, and that, finally, field walking is un-
doubtedly necessary to alleviate the obstacles associated with
space-timescales among others.
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