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Teaching and learning earth sciences (ES), notably geology, are conducted
across various environments, encompassing the classroom, laboratory, and,
most significantly, the field. The field trip is recognized as a key component
of practical training and the overall success of the educational process in ES.
This paper elucidates the findings of a survey aimed at understanding the
challenges faced by Moroccan secondary school teachers of life and earth
sciences (LES) in organizing geological field trips. The survey sought to
identify the difficulties these teachers encounter and propose potential
support mechanisms to mitigate these challenges. The study revealed that
teachers often do not arrange geological field trips due to challenges related
to administration, personal factors, pedagogy, and didactics. In an effort to
address this situation, the study underscores the importance of integrating
practical work into teacher training and student education. It also emphasizes
the need for the provision of more adequate teaching materials and logistical
support to facilitate geological excursions, thereby enriching the
appreciation of earth sciences disciplines among both teachers and students.
Finally, the establishment of electronic collaboration between local
Moroccan universities and secondary schools is recommended as a crucial
step towards further improvement.
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1. INTRODUCTION

Life and earth sciences (LES) encompass the instruction of geology and biology at the secondary
school level. This study primarily focuses on earth sciences (ES), with a special emphasis on geological field
trips. ES broadly encompasses both the realms of fieldwork and laboratory research. In this context,
Sharp [1] elucidates that field and laboratory work are complementary, not opposing, aspects of ES. Field
geologists often use laboratory analyses to enhance their fieldwork, while laboratory researchers use field
data to enhance their studies. It is important to note that teaching and learning geology outside the classroom
often involves field classes, geological field trips, and geological excursions. These are not only enjoyable
social events but are integral to practical training, providing substantial benefits for both teachers and
students. Fieldwork enriches learning by offering perspectives distinct from traditional classroom settings
[2]-[4]. These experiences significantly enhance interdisciplinary and transversal content approaches and are
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an ideal opportunity to integrate theory with practice. Marques and Praia [5] considers outdoor activities as
strategies that foster more effective student involvement in the learning process, as well as promote
collaborative work among students and better relationships between them and the teacher.

The role of geological field trips as an essential component of ES education cannot be overstated.
ES instruction is centered on practical fieldwork, including activities such as observation and argumentation.
This approach is pivotal for a comprehensive understanding of both external and internal Earth geodynamics,
offering a coherent explanation of geological processes. Besides fostering a scientific mindset, it aims to
equip students with essential field skills, enabling them to understand field methods and scientific
approaches. The goal is to enhance their understanding and familiarity with geological phenomena,
empowering them to make informed and responsible decisions and engage critically in everyday situations as
responsible citizens. The comprehensive educational experiences provided through geological field trips
extend beyond the classroom, enriching research and teaching areas by fostering a deeper, more practical
understanding of ES among students. Official guidelines recommend basing the teaching of geology at the
secondary level on observations made during field trips [6]-[8]. Other studies [6], [9], [10] also emphasize
the role of ES in fostering environmental education, good citizenship, and awareness of geological heritage.
Further expanding on this concept [11], drawing on the insights of [12], describes fieldwork as a versatile
strategy that includes field trips, teaching, and research. This holistic view underscores the importance of
acquiring geological field skills as a fundamental aspect of geoscience education.

An analysis of the ES curriculum in Morocco, according to the Official Instructions of the National
Education for 2007-2009, demonstrates its significant presence in both secondary education (including the
first two years of college) and in high school education (covering the initial two years of the Baccalauréat
program). The curriculum encompasses comprehensive content, covering both external and internal Earth
geodynamics, along with associated activities. Notably, the curriculum creators have placed a strong
emphasis on the significance of geological field trips as an essential element of the LES curriculum. Teachers
are actively encouraged to plan and execute these geological field trips in alignment with the ES programs, a
directive reiterated in the Official Instructions of the National Education from 2007-2009 and various
circulars by the Ministry of National Education, Vocational Training, Higher Education, and Scientific
Research issued over the years (1971, 1973, 1975, 1979, 1999, 2015). These documents comprehensively
cover aspects such as the authorization process, supervision, and the provision of these excursions at no cost.
In geology, field trips are considered more crucial than in many other sciences for developing a proper
understanding of space, scale, and time [13]. This perspective is supported by several researchers who have
identified a range of benefits associated with geological field trips [14]-[17].

Participating in field trips offers numerous benefits that are crucial in the educational journey. Such
trips provide students with invaluable educational experiences, effectively bridging the gap between
theoretical knowledge and its real-life application. For students and professionals in ES, field experiences are
particularly vital. They offer the unique chance to observe fundamental relationships in the natural
environment directly. This engagement not only enhances skills in data collection and interpretation but also
deepens the understanding of the subject. Moreover, these practical experiences play a crucial role in
building social bonds among teachers and students, thereby fostering collaborative learning and professional
growth. The advantages of field trips also include hands-on experience with field equipment, which
contributes to a more positive and broader perception of science. This, in turn, encourages favorable attitudes
towards geological sites and heightens environmental awareness. Furthermore, students have the opportunity
to explore and interact with natural environments, which greatly enhances their understanding of various
geological phenomena and objects in their actual settings. These field trips are instrumental in deepening
subject comprehension, promoting inquiry, and stimulating curiosity.

The term ‘geological field trip’ encompasses various interpretations. According to Krepel and
DuVall [18], it involves organizing educational excursions that enable students to engage directly with
objects in their actual settings, fostering exploration and learning experiences. This definition highlights the
importance of firsthand experience in geological learning, where students interact with geological
phenomena in their natural environments. Carretier and Codognet [19] further expand on this concept,
characterizing a geological field trip as an occasion where a group of students accompanied by one or more
adults occasionally leaves the school premises for an hour, half a day, or full day, during regular school
hours. offers an extensive explanation of geological field trips, describing them as organized investigative
endeavors with clear goals that correspond to the ES curriculum. These trips engage students in the
exploration of geological phenomena while also providing education and training that encompasses aspects
like environmental stewardship, civic responsibility, and an appreciation of geological heritage. The
activities, ranging from a single day to longer periods, are conducted away from regular school settings and
are supervised and guided by educators such as teachers and various professionals [6]. Fieldwork is broadly
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acknowledged as a valuable educational activity, yet some teachers are reluctant to involve their students in
such experiences [20], Table 1 lists potential barriers to fieldwork, as identified in previous research.

This study draws inspiration from Morocco, often celebrated as a ‘haven for geologists’. The
country is home to a wide array of educational and geological sites that extend from north to south, providing
a perfect setting for citizenship education, science teaching, and the appreciation of a diverse geological
heritage that dates back to the Precambrian era. Our research primarily focuses on geological field trips,
which are an effective way for students to interact with and understand this rich geological legacy through
carefully planned activities. Remarkably, there is a scarcity of academic focus on this subject, particularly in
the context of middle and high schools. To summarize, limited research exists concerning the challenges
Moroccan secondary school teachers face in the ES field when organizing field trips and the potential
solutions to these challenges. In an effort to address this gap, our research poses the following questions,
what are the primary challenges faced by organizers of geological field trips and teachers of LES?
Additionally, what support can be offered to help them overcome these challenges?

The objectives of this paper are threefold. Firstly, it aims to gain an understanding of the challenges
teachers encounter when organizing geological field trips. Secondly, the paper seeks to offer potential
solutions that could facilitate the integration of these trips into educational practices. Lastly, it endeavors to
enhance the overall quality and educational value of geological field trips, ensuring they are an effective and
enriching component of the learning experience.

Table 1. Academics’ perception of the relative importance of potential barriers to fieldwork [20]
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2. RESEARCH METHOD

To ascertain the challenges teachers face when organizing geological field trips, we employed an
anonymous questionnaire as detailed in Table 2. It is crucial to note that we personally developed the
questionnaire items to align with the objectives of the LES program at the secondary school level. The
questionnaire encompasses a range of question types, including open-ended, closed-ended, and multiple-
choice formats. The items were phrased in Arabic to facilitate ease of response for the participating teachers.
This questionnaire received validation from didactic specialists, educational inspectors, and trainers from the
Higher Normal School, the Regional Centre for the Trades of Education and Training (RCTRT), as well as
secondary school teachers from the Life and Earth Sciences Department. The research included a preliminary
phase of interviews, referred to as exploratory studies. This initial phase was pivotal in affirming the
relevance of our research topic and in shaping the questionnaire methodology for a subsequent quantitative
study. In the initial stage of our investigation, we engaged with ten teachers for a pre-investigation phase.
This involved the creation of tailored questionnaires and the subsequent compilation of responses. The
survey was conducted over the 2018-2020 academic years. Following this, the analysis of the survey
responses and the management of the collected data were performed using a quantitative approach.

Table 2. Objectives of the questionnaire questions

Questions Objectives of the questions
Q1: closed question To determine whether teachers are organizing geological field trips
Q2: multiple choice closed-ended To rank, in descending order, the importance of organizing geological field trips
Q3: open question To identify challenges that hinder the implementation of geological field trips by teachers
Q4: open question To gather new suggestions or additional comments
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2.1. Sample description

This study involved educators specializing in LES from public secondary schools across Morocco.
The participant pool consisted of 450 teachers affiliated with various regional academies of education and
training. Each participant held a bachelor’s degree in either biology or geology and had teaching experience
ranging from 2 to 20 years. The age of these LES teachers varied from 28 to 48 years, including both male
and female educators.

2.2. Design and distribution of the questionnaire

The questionnaire was formulated based on insights from a pilot survey and aligned with the
specific objectives of this research. It is structured into two main sections, adhering to a standard
questionnaire format. The first section gathers demographic information about the respondents, including
age, bachelor’s degree specialization, and duration of teaching experience. The second section delves into the
core research theme and comprises four questions (a detailed analysis is provided in a later section). The
questionnaires were distributed effectively with the assistance of teachers who conducted interviews across
various regions of Morocco. These teachers played an instrumental role in both the distribution of the
questionnaires and the subsequent collection and relay of responses to the research team.

3. RESULTS AND DISCUSSION

After completing the distribution and collection of the questionnaire responses, we proceeded to a
thorough analysis of the gathered data. This step entailed processing the responses, with the results presented
as percentages for accuracy and precision. The findings are displayed using various formats, such as tables,
pie charts, and bar graphs, ensuring clarity and enabling interpretation. This diverse presentation aids in
effectively conveying the insights gathered from our participant pool of LES teachers.

3.1. Characteristics of survey respondents

The participant characteristics reveal a higher proportion of female teachers (59%) compared to male
teachers (41%). This disparity may reflect a greater propensity among female educators towards teaching LES.
Predominantly, the respondents held a bachelor’s degree in biology, representing 95% of the total.

3.2. Analysis of questionnaire responses

In our analysis of the questionnaire responses regarding the organization of geological field trips, it
was found that out of the 450 secondary school teachers surveyed, none had conducted such trips with their
students. This collective response implies that these educators tend to omit such trips from their teaching
methods, with further explanations explored later. In addressing the second question of our survey, we asked
teachers to rank various elements of geological field trips in terms of importance, from 1 (most important) to
6. The aspects to be ranked included the trip’s role as a social event to foster teamwork and enthusiasm, the
adoption of eco-friendly actions, the opportunity for students to directly interact with extraordinary
geological phenomena, the enhancement of students’ understanding and skill development, the
implementation of an engaging investigative method, and the acquisition of essential field skills such as
geological techniques. These rankings provide valuable insights into the priorities and perceived benefits of
geological field trips in secondary education.

Figure 1 in our report presents a graphical representation of the survey outcomes, showcasing the
perceived significance of geological field trips in ES education and their diverse impacts on students. This
figure highlights the various dimensions in which these geological field trips are valued, offering a
comprehensive view of their potential educational benefits. The explanations of ranking in descending order
are: i) 1 is enables students to directly engage with the actuality of extraordinary geological phenomena and
examine geological objects within their respective contexts; ii) 2 is implement a lively and engaging
investigative method,; iii) 3 is to gain the essential skills in the field (geological techniques); iv) 4 is to solidify
students’ understanding and enhance their skill development; V) 5 is adopt eco-friendly actions; and vi) 6 is a
nice social event: acquire the skill of collaborating within a team and cultivate a sense of enthusiasm.

The survey’s results were enlightening. All 450 teachers (100%) agreed that the most effective aspect
of geological field trips is enabling students to engage directly with geological objects in their natural context.
This approach is seen as both enjoyable and interactive, offering an accessible learning experience.
A substantial 98% of the participants acknowledged that geological field excursions serve as an engaging
investigative method, enhancing students’ curiosity, observational skills, and integration of knowledge, which in
turn aids in the development of their skills. A significant 90% concurred that these trips are vital for students to
acquire necessary field skills, such as geological techniques. Furthermore, 70% and 60% of the respondents,
respectively, believe that geological field trips are instrumental in developing environmentally responsible
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habits among students and fostering teamwork and enthusiasm. These findings underscore the varied benefits of
geological field trips, revealing their crucial role in enhancing the educational experience in ES.
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Figure 1. Ranking the geological field trip interests in decreasing order of importance

The third aspect of our investigation focused on identifying the challenges faced in organizing
geological field trips. The research has identified a range of substantial obstacles, which are categorized into
four key groups, each reflecting its primary concept. These are classified in order of their perceived
importance as administrative, personal, pedagogical, and didactic challenges. Administratively, the process of
organizing geological field trips is hindered by complex procedures and insufficient logistical support,
especially in transportation and the provision of adequate teaching materials. A notable gap exists in the form
of a lack of clear guidelines for educational sites, which would otherwise assist teachers during field excursions.

On a personal level, challenges arise from the teachers’ backgrounds, predominantly those
specialized in biology, who often lack formal experience in coordinating field trips. The absence of a
standardized knowledge and skill set for teachers compounds this issue. Additionally, the complexity of
secondary school LES programs, coupled with large class sizes, raises safety concerns, increasing the risk of
accidents during trips.

There are numerous challenges from a pedagogical standpoint, including the lack of essential
materials and tools required for conducting geological field trips. This shortage extends to educational
resources such as methodological guides and digital resources necessary for targeted geological excursions.
Teachers also face difficulties in managing student behavior in the field and effectively utilizing a diverse
range of resources, while the lack of proficiency in essential field skills and instructional methods remains a
significant obstacle.

Didactically, teachers struggle with incorporating field investigation approaches into the curriculum,
particularly for complex geological concepts. There is a lack of awareness about valuable geological sites
near schools and difficulties in executing the steps involved in conducting field trips. Teachers also face
technical constraints in the field and occasional uncertainties in managing the dynamics among teachers,
students, and the content during trips. These findings collectively highlight the various challenges that hinder
the regular conduct of geological field trips, suggesting that such educational excursions are not always
feasible under current conditions.

3.2.1. Additional comments on the survey

In response to the additional question in our survey, participants were given the opportunity to share
their thoughts and provide comments or suggestions regarding the survey. The analysis of these responses,
illustrated in Figure 2, shows that a majority of respondents (67%) are enthusiastic about participating in
geological field trips aligned with the secondary school ES program, underscoring their importance in
effective education. Moreover, 22% of those surveyed pointed out the necessity for continuous professional
development to better manage these field outings, while 11% opted not to provide any feedback on this
particular question.
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Figure 2. Respondents’ suggestions

3.3. Discussion

The primary focus of this study is on the challenges faced by secondary school teachers in
Morocco’s various regional academies of education and training when planning geological field trips within
the ES program. A noteworthy finding is the higher proportion of female teachers (59%) compared to male
teachers (41%), a trend attributed to the greater propensity of female educators towards teaching LES. The
majority of respondents, accounting for 95%, hold bachelor’s degrees in biology. This demographic
alignment is consistent with the findings of previous studies [21], [22], which noted a predominance of
biology backgrounds among biology/geology teachers.

Our questionnaire analysis revealed awareness among teachers of the significance of geological
field trips in ES education, aligning with Sanchez et al. [10]. Fieldwork is instrumental in problem-solving,
clarifying observed phenomena, and bridging the gap between theory and practice. This assertion is
supported by various studies [6], [9], [23]-[28].

Despite this awareness, 100% of surveyed teachers do not organize geological field trips, indicating
a gap between understanding their value and actual implementation. The respondents cited numerous
difficulties, falling into four broad categories, suggesting a disconnect between theory and practice in
geological field trip organization. This aligns with the results of Eddif [6] and is further supported by other
studies [22], [29], which, while not explicitly outlining these challenges, also highlight this gap. Geology’s
perception as a challenging and less popular science, coupled with the biology specialization of many
teachers and deficiencies in their training, intensifies the challenges in ES instruction. This may necessitate a
revision in teacher education to address these shortcomings.

Our study categorizes the encountered challenges into administrative, personal, pedagogical, and
didactic challenges, suggesting that regular field trips may not be a consistent feature of ES programs. This
finding is in line with [20], who identified various factors impeding tourism academics in higher education
from incorporating fieldwork in their teaching, categorized into seven areas: institutional system, academics,
organization, accidents, site, students, and social environment.

Fauquex and Fierz [29] highlights that, organizational challenges can hinder geography teachers
from achieving their objectives. Similarly, Rodes [30] differentiates between scientific and didactic
difficulties, noting that their impact varies according to the teacher’s training. Lamarti et al. [31] focused on
ES educators in university settings and identified key barriers to conducting geological field trips, such as
administrative challenges, a lack of logistical and material resources, and concerns about student safety.
Pruneau and Lapointe [32] study within the Quebec context of experiential learning acknowledged
difficulties in integrating natural environments into school curricula, with constraints like limited time and
financial resources impeding outdoor activities. Consistent with the findings of several studies [15], [33],
[34], common obstacles like time constraints, curriculum alignment, and student behavior were identified.
The study also revealed that some educators lack the motivation to organize field trips for their students.

These various studies collectively highlight similar challenges in planning geological field trips,
albeit with regional differences. Therefore, the difficulties encountered are not unique to Moroccan teachers
but are also prevalent among educators in diverse geographical areas. Many studies also suggest that
organizing geological field trips in the learning aera can serve as an educational method to raise awareness
about heritage preservation and sustainable development [35]—[38].
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4. CONCLUSION

Our study has revealed that teachers of LES across different regional academies of education and
training in Morocco, as well as educators in other countries, often refrain from organizing geological field
trips due to various challenges. Our research identified four main groups of obstacles that hinder the
organization of these field trips, categorized according to their key areas. Several strategies have been
proposed to address these challenges. Firstly, there is a need for an integration of the research outcomes of
Moroccan university geologists with their practical application in regional textbooks. This integration could
entail adding a dedicated chapter on geological field trips in regional textbooks, thereby bridging the gap
between theoretical knowledge and actual fieldwork conducted at local educational sites. Additionally,
organizing regional and national forums centered on pedagogical geological field trips across Morocco’s
diverse structural regions is crucial. Such events are aimed at equipping teachers with the necessary training
to facilitate direct interactions with geologists and practical fieldwork experiences that align with secondary
school curriculum objectives.

In terms of the ES program, establishing an online academic database specifically for geological
field trips would be significantly beneficial for educators. This database would provide detailed information
on the scientific aspects unique to each educational site, the specific conditions of the field trip, and practical
advice for student engagement. Another approach involves encouraging self-training among teachers as a
form of ongoing professional development, as well as the use of virtual field trips led by experts, which can
be integrated into the educational framework to offer an enhanced learning experience for students.

In situations where transportation is an issue, the design and construction of artificial pedagogical
caves, equipped with features like stalactites and stalagmites, could be a viable alternative within educational
institutions. Furthermore, building regional geological museums in areas accessible to learners would
facilitate discovery and learning, either in person or virtually. Describing these museums in school textbooks
and featuring them in media can further increase their educational value.

Proactive steps in the training of future LES teachers are also vital. Incorporating a module
specifically on geological field trips into their education (training) could integrate theoretical knowledge with
practical field experiences at relevant educational sites. Lastly, enriching school libraries with Morocco’s
latest geological and mining guidebooks, such as those published by the Ministry of Energy, Mines and
Environment in Rabat in 2011, would provide valuable resources for both teachers and students. These
comprehensive strategies aim to mitigate the challenges faced in organizing geological field trips and
enhance the practical teaching of LES in Morocco and beyond.
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