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Abstract: The purpose of this article is to present the results of an environmental education program
on “Storm-Tossed Sea Rocks in Pelion Seaside” designed for junior high school students and imple-
mented as a synchronous online educational approach and main and with a main goal to empower
students to the values of geoheritage. In order to examine the effectiveness of the program and in
particular the achievement of the objectives that encourage the development of values, the research
question was identified as to whether the implementation of the environmental program achieved
the empowerment of students in geoheritage values. In order to answer this question, we imple-
mented a rather unusual technique to evaluate the educational procedure, which was based on the
qualitative research technique of thematic analysis. This technique was selected as the most appro-
priate in order to “mine” conceptual patterns, the analysis of which would, in a valid, reliable, and
simultaneously easy to use and quick way, inform the teachers that the values of geoheritage were
disseminated to the students through the program. Thus, four-question interviews were conducted
with randomly selected students who participated in the program. The data were examined and
conceptual patterns were identified which were classified in eighteen codes. The codes were di-
vided into five categories, the analysis of which led to the answer to the research question. Thus, it
was found that the implementation of the environmental program achieved the empowerment of
students in geocultural heritage values. The development of feelings of environmental sensitivity
has also been seen, which suggests further investigation is needed. It was concluded that for the
students, the given educational approach was necessary as well as cognitively, pedagogically, and
emotionally beneficial; therefore, the need to enrich the curricula of environmental education/edu-
cation for sustainable development with issues of geodiversity and geocultural heritage is justified.
Finally, what was ascertained is that the thematic-analysis-based evaluation technique of the edu-
cational procedure, which was implemented, provided the teachers with the requested information,
and it is recommended as an evaluation technique of educational procedures which aim at empow-
ering students on values—even for daily use in school.
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1. Introduction

In Greece, the links between geology and culture are particularly strong, and the last
decade has seen the onset of more intense exploration of geocultural heritage. According
to the Implementation of the UNECE Strategy for Education for Sustainable Development
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“Greece places particular emphasis on achieving sustainable development and is strongly
committed to the implementation of the 2030 Agenda for Sustainable Development...
[and]... the Hellenic Ministry of Education is promoting policies and measures at all ed-
ucation levels, for the integration of the basic principles of sustainable development” [1].
However, in the Greek educational system, the teaching of geology is deficient in the sub-
ject of geosciences and geoenvironment [2], and the cognitive content of environmental
education, which is based on the voluntary participation of students and teachers, fails to
refer to the field of geological heritage, resulting in the lack of reflection on the particular
problems which arise when this subject with the needs to geocultural heritage under-
standing and geoethical awareness. Moreover, relevant research on students of secondary
and tertiary education showed that the education of students in geodiversity and geoher-
itage is significantly degraded; the integration of geoeducation in environmental educa-
tion (geoenvironmental education) is proposed [3] as well as the strengthening of geolog-
ical heritage with holistic approaches and interdisciplinary connections [4] (p. 32).

In order to empower students in the knowledge, skills, values, and attitudes [5] of
geocultural heritage, via the dissemination of these values, an educational environmental
program was held for a period of one year regarding the geocultural heritage of the rocky
coast landforms of Pelion entitled “Storm-Tossed Sea Rocks in Pelion Seaside”. For the
effectiveness of the program, the research question concerning the achievement of stu-
dents’ empowerment in geoheritage values was identified. Since the educational circum-
stances demanded a valid and reliable and mainly quick evaluation on the “sensitive”
issue of values transfer to the students by the teachers, the research technique of thematic
analysis was selected as an evaluation method, making use of a small number of partici-
pant students, as well as a small number of targeted questions. Interviews were conducted
with randomly selected participant students. The data were examined, and conceptual
patterns were identified, which were classified in eighteen codes, which were then di-
vided into five categories, the analysis of which led to the answer of the research question.

The Values of Geocultural Heritage

Individuals, in their lives, seek to achieve goals and display attitudes, beliefs, and
behaviors that appear to be significantly influenced by guiding principles, which are char-
acterized here as values [6] (p. 2). A person’s values concerning the environment reflect
their rational perception of that, namely their set of ideas, views, and concepts about the
environment [7] (p. 947). It is possible to empower individuals in environmental values
which can prove to be a key factor—action in order to address environmental issues and
problems and achieve sustainable development [7] (p. 948).

Confirming the above, in relation to environmental values education and more gen-
erally for environmental education sustainability (EEFS), Tilbury [8] (p. 201) states: “A
value is a certain belief, attitude or conviction that is consistently reflected in one’s behav-
ior. Values determine decisions and actions and are thus of great consequence to environ-
mental education. EEFS is not limited to teaching about values but extends to the teaching
of values required for sustainable living”.

The geological heritage is part of the environmental context, and its protection is an
important factor of sustainability development. Characteristically, Carreras and Druguet,
on geological heritage, point out that: geological heritage is an essential part of World
heritage, as it constitutes the unique record of the whole evolution of our planet. The
Earth’s evolution is recorded in a huge number of pieces... Protecting geological objects
[these pieces] requires protection of the sites where the objects are located, and this can
only be achieved by accommodating the planning and management to the existing envi-
ronments, where the distinction of natural and non-natural sites becomes senseless [9] (p.
95).

Correlating the above, we could support that it is crucial, both for resolving environ-
mental issues, as well as for achieving sustainable development, to educate our young
people on the values of geocultural heritage.
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Many values of the natural world are related to geology. These geological values re-
fer to the geological history, geological phenomena, and geological processes. For these to
be perceived, geological knowledge is needed, which is why geology should contribute
to the dissemination of geological data knowledge of scientific and didactic interest [10].
A lack of geological knowledge hinders the understanding of geological value [3]. An im-
portant aspect of geological knowledge is the dimension of geological time governing the
earthly processes. Researchers of science education have not placed much importance to
geology time [11], even though humans are usually unable to comprehend the time scale
of natural processes [3], which provides information on events that have taken place in
the past. So, in order to understand the geological value, it is necessary to emphasize stu-
dents” grasp of the significance of geologic time [12], in order for them to understand the
dimension of the geological time of complex geological processes [13].

Geological and geomorphological values can underpin the biodiversity and cultural
diversity [14], and the geology elements that dominate in a specific area quite often deter-
mine its historical, cultural, and socio-economic development. Usually, in a certain place,
the ties between geology and culture are strong [15], which is why the concept of geocul-
tural heritage is proposed [16]. The study of geocultural heritage provides cultural, social,
and moral values that concern society in its entirety [17]. Geoheritage includes those ele-
ments of geodiversity that have scientific, educational, cultural, aesthetic, and ecological
value for humans [18,19].

The cultural values of geodiversity are associated with mythological, historical, ar-
chaeological, and spiritual and religious aspects [20,21]. Archaeological value is mainly
related to ancient objects or other remnants of an area, and the historical value refers to
evidence relating to historical events of humanity associated with geosites [22].

The aesthetic value of a landscape is related to its intrinsic beauty and uniqueness or
in the appreciation of its beauty [22]. Intrinsic value is the value within an object itself and
it is independent of the evaluation of man [21] because the geodiversity of nature has
value in itself, independent of human use (utilitarian value) [23]. According to the litera-
ture, the high aesthetic appeal distracts the perception of geological information [24], be-
cause landscape is not synonymous with landforms or geological structure [15] and often
geological elements are not recognized as the most prevalent. In addition, many times, the
historical, cultural, and natural elements of a site are imposed on geological features [25]
(p. 457).

The ecological value of geodiversity is understood both in terms of the conservation
of geological and geomorphic processes as well as the conservation of biological processes
that depend on these natural systems [18].

The intrinsic social and economic value of geoheritage and geodiversity is supported
by geoethics [26], which promotes responsible action by adopting social and professional
values [27], in order to maintain “a more balanced relationship between humans and na-
ture, considering modern economic and social development expectations” [17].

The economic value that geological or geomorphological features possess [28,29] and
the recognition of cultural and aesthetic values of geoheritage [30] are associated with the
concept of sustainable geotourism. Respectively, the values of geotourism contribute to
the recognition of geoheritage and in the recognition of the values of geoconservation,
which concerns protection of the geoheritage [30,31]. Therefore, the goal of geoheritage
management structures, other than the development of sustainable geotourism, must be
“the geoconservation, protection, and continuous sustainability” [32].

In addressing the challenges of sustainable development, geology, by providing ge-
ological information, can contribute to improving decision-making processes [33], be-
cause sustainable development is an ethical concept supported by specific values and be-
liefs. Sustainable development values consist of the prudent use of natural resources and
building new economic models that “aim at giving future generations the possibility of
discovering other ways to produce energy and using natural resources” [34].
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2. The Study Area

The mountain range of Pelion (1624 m) (Figure 1) is located in eastern Thessaly and
extends in a NW-SE direction between the Aegean Sea to the east and the Pagasetic Gulf
to the south, creating a natural barrier to the direct communication of the Pagasetic with
the North Aegean Sea [35]. Pelion, along with a series of low hills to the south, forms the
picturesque peninsula of Magnesia. Its verdant slopes are dominated by the beech forest
and formations with poplars and willows, while the maquis reaches the rocky shores [36].

Gitgof Volos

Aegean Sea

Pagasetic Gulf

Figure 1. Magnesia peninsula with Mount Pelion area between the Aegean Sea to the East and Pa-
gasetic Gulf to the South.

The intense relief of Pelion is of interest from a depositological, tectonic, and seismo-
logical point of view, and many researchers have studied its geomorphology [37-40] (Fig-
ure 2). It is composed mainly of alpine and pre-alpine formations [35], and the rocks of
the area are mainly slates (phyllites and gneisses), serpentines, and limestones [36].

Capes, bays, gulfs, and rocky shores are formed on its shores due to the large rift
zones of the area [35]. Coastal processes shape coasts into a variety of impressive coastal
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landforms, such as coastal caves, sea arches (natural bridges), and sea stacks. These land-
forms result from the coastal erosion of the rocks and the gradual removal of mainly their
soft material [41-46]. Rocky shores and isolated rocks are key habitats of great value for
terrestrial and aquatic fauna, rendering their protection very important in cases where
humans have already intervened [47].

A
N

Aegean Sea

4

Figure 2. Simplified geological map of Mount Pelion [48] (modified by us).

According to Greek mythology, Pelion was the summer residence of the 12 Gods of
Olympus. This is where the Centaurs were born and the legendary Centaur Battle took
place. The sea caves of the area are connected with elements of Greek mythology, such as
the dominant myth of Thetis and Peleus.

Thetis, a sea deity, lives at the bottom of the sea but is strongly connected to Pelion.
In the myth, the sea is her place of origin and the coast of Sepias (Sepias shore) at the SE
end of the peninsula of Magnesia is the place that Peleus catches and subdues her [49].
According to the legend, Thetis, in order to avoid the marriage with Peleus, whom Zeus
chose as her husband, transformed into a cuttlefish. However, trying to escape from Pel-
eus, she was trapped by him in the sea cave. From the ancient Greek word “sepia” (=
cuttlefish), the area was named Sepiada. Tombs of the geometric period have been discov-
ered in the area, as well as scattered architectural elements from Doric columns and a
Christian temple with a mosaic floor, on the site of a possible temple of ancient times [50].
In another cave, Thetis transformed into a woman, and after her marriage to Peleus, Achil-
les was born, the legendary hero of the Trojan War.

At the northeastern tip of Magnesia, on the beach of Veneto, there are also impressive
sea caves in the shape of “hipnoi” (=kilns, ovens), in the sea area where most of the Persian
fleet was destroyed, according to Herodotus, in 480 BC. According to the legend, the wed-
ding of Peleus and Thetis took place in the so-called cave of Aegeas. In Fakistra, in eastern
Pelion is the impressive sea cave of Panagia, and near it in the middle of a steep rock is
another cave, known as the “secret school”, i.e., a school during the Turkish occupation.

3. Materials and Method
3.1. The Educational Environmental Program

The educational environmental program entitled “Storm-Tossed Sea Rocks in Pelion
Seaside” was designed to be to be implemented both remotely and synchronously due to
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the COVID-19 pandemic. The main educational goals of the program aim to empower
learners with the knowledge, skills, values, and attitudes [5], which are related to the ge-
ocultural heritage of the rocky coast landforms of Pelion. Cognition, awareness, attitudes
and values, and participation objectives were identified [51]. According to them, the stu-
dents seek to report basic physical characteristics of rocky coastal landforms, to describe
how they were created, to recognize them as places of geological heritage [52] and as eco-
systems, and to understand and realize the values of geodiversity and geoheritage, in or-
der to develop a moral code of conduct and a sense of responsibility for the protection and
preservation of the geoenvironment.

It is aimed at third-grade junior high school (gymnasium) students and fully incor-
porates children with mobility and special learning problems. Its duration corresponds to
a complete annual program of environmental education in secondary education, i.e., it
corresponds to twenty-two-hour educational meetings (episodes). In an environment
fully supported by ICT, teaching methods and techniques are implemented in the frame-
work of constructivist theory. The whole educational process is based on the storyline
methodology [53] and educational techniques are used, such as cooperative learning
[54,55], discovery learning and situated learning [56], such as the experiential workshop,
role play (the role-playing method), brainstorming, ethical dilemmas, the action research
method, case study, discussion [57], and the organization of speech based on the use of
arguments (debate).

Using new technologies, students overcame obstacles, such as traffic bans during the
COVID-19 pandemic, and digitally visited the “storm-tossed” sea rocks (with the assis-
tance of local government officials) via drone. They searched the internet for information
and discussed and disseminated information as well as digital media about the origin and
physical characteristics of the sea rocks. They interviewed top local government execu-
tives (in the fields of culture and economics) and a diver from the Institute of Marine Ar-
chaeological Research to discover the values of the geoheritage [3] that are intertwined
with the rocky coast landforms. They watched videos about the marine life and the birds
that nest in the sea rocks, and through a digital theatrical event, they developed percep-
tions of respect and responsible behavior regarding the geological heritage. Through
works, presentations, and public discussions, they developed and disseminated geoethics
attitudes and values of sustainability.

A significant feature of the scenario is the inclusion of interdisciplinary and multidis-
ciplinary approaches, in order to holistically examine and investigate the issue, so that it
can be part of the fields of STEM and HASS [3,58,59].

What makes the digital scenario of PSD unique and innovative, is its realization
through fully remote synchronous online education processes using new technologies and
ICTs [60]. Typical innovative actions are the students’ digital visits (via drone), the digital
theatrical event (via Webex), the digital face-to-face interviews (via Webex) and the gen-
eral organization and asynchronous educational management (via e-me). The educational
methodology implementation platform can also be characterized as an innovation, i.e., the
methodology of the storyline [53]. In summary, the thematic units of the program are the
following: 1. Introduction to the sea rocks, entitled: “I know the Sea Rocks”; 2. Identifica-
tion of the geoenvironmental values and parameters of the geoheritage, entitled: “The
value of the Sea Rocks of Pelion”; 3. Development of perceptions of geoethics and values
of sustainability, entitled: “The Rocks make me aware”; 4. Development and dissemina-
tion of concepts of ecology, environmental protection, and sustainability, entitled: “I, the
Rocks the environment and the future”.

3.2. Evaluation of the Program

The evaluation of the program was carried out based on the branch of student em-
powerment. The knowledge and skills branches were evaluated by utilizing the Rubric
technique, which was designed and completed by the students themselves. The attitudes
branch was evaluated by using a questionnaire on the parents, teachers, and education
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and state officials to whom the results were presented. The teachers of the program faced
a challenge in the evaluation of the program regarding the success of the students” em-
powerment goals in the values of geoheritage. Finally, the branch of values, i.e., the eval-
uation of the empowerment of students in geoheritage values, which emerged in this ed-
ucational program and were related to the geodiversity of the rocky coast landforms of
Pelion, was carried out based on the examination of interviews of the students themselves.
Essentially, a qualitative research strategy was followed based on the technique of the-
matic analysis. The technique was selected as most appropriate for “mining” conceptual
patterns, the analysis of which would inform the teachers, in a valid, reliable, and simul-
taneously convenient and quick way, that the perceptions of geoheritage values were dis-
seminated to the students through the program. Thus, we pursued the conduct of a small
number of interviews with students, which were based on an equally small number of
targeted questions, in order to compile a proposition for the evaluation of values teaching
in the educational community, which could be implemented even on a daily basis, when
the teacher attempts to disseminate and empower their students on values. Unquestiona-
bly, the said evaluative procedure does not aim at a generalization of results in larger
groups of students. The methodology, results, and conclusions from the evaluation of the
geocultural values encouragement are presented in this survey.

Research Question

In the present survey, the concept of value empowerment, as mentioned in the con-
cept of UNESCO for Education for Sustainable Development (1, para. 2) [5], is considered
the perceptual empowerment of students in the values of geocultural heritage. Furthermore, it is
considered that “...perception is fundamentally a matter of employing perceptual capacities
whose natural function is to discriminate and single out particulars in our environment.” [61] (p.
75).

An attempt was made to examine the empowerment of students concerning five (5)
values which are consistent with the geoheritage values of pupils and students surveyed
by Georgousis et al. [3] and the following survey question (5Q) was asked:

SQ: The implementation of the environmental program “Storm-Tossed Sea Rocks in
Pelion Seaside”, achieved the empowerment of students in geoheritage values, geological
values, aesthetic values, cultural values, ecological values of geodiversity, and sustainable
development values.

3.3. Methods

As mentioned above (3.2, para. 1), the training program was evaluated (class evalu-
ation) with “standard” educational methods of quantitative strategy, such as the rubric,
and the questionnaire which was based on answers to Likert-type scales. This typical eval-
uation is the subject of other studies by the authors and not the present one. However, the
authors sought to estimate separately whether the processes of the educational program
succeeded in spreading the values of geocultural heritage to the students, with their sub-
sequent empowerment in these values as described in the UNESCO concept for empow-
erment in education for sustainable development (1, para. 2).

The authors did not apply quantitative methods or content analysis methods. The
quality strategy was chosen based on the methodology of thematic analysis because it “...
allows the researcher to see and make sense of collective or shared meanings and experi-
ences. [and because it]... is a way of identifying what is common to the way a topic is
talked...... about and of making sense of those commonalities.” [62] (p. 57). This is essen-
tially what the authors were interested in, in addition to the usual “typical” educational
evaluation of the program.

A reliable research approach of semantic (qualitative) rather than quantitative char-
acter was sought because the authors’ interest is focused on answering the research ques-
tion on whether the program enabled the empowerment of students’ perceptions by dif-
fusing the values of geocultural heritage, and not to elaborate on the degree of influence,
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the number of students influenced, or a similar question of measurable tone. Thus, the
emphasis was placed on identifying semantic motifs that would serve as confirmation that
the program influenced students” perceptions of geocultural heritage values.

The reflexive approaches of thematic analysis were followed, after the development
of categories with themes developed by codes, which in turn were identified as common
semantic patterns with implicit or latent meaning around the centrally organized mean-
ings of sensitive concepts concerning geocultural heritage values [63] (p. 39). In this way,
five categories of values were developed which concerned geocultural heritage values and
one category (emotional arousal), which was not examined in the present work.

A method should also be chosen that would lead to the answer to the research ques-
tion easily, practically, and reliably, since it was a “routine task” for teachers. The tech-
nique of thematic analysis allows a small or very small sample of participants. Braun and
Clarke (2016) state that the logic of sampling, in thematic analysis, challenges the claim
that larger samples are better and goes so far as to challenge even the very idea of “sam-
pling” itself [64] (p. 741). In addition, Fugard and Potts (2015) suggest that the sample size
can range from two interviewees up to four hundred [65] (p. 669). Indeed, the examination
of five out of twenty-five students in the class, based on only four questions, produced
semantic patterns of eighteen codes and six categories, which allowed the authors to con-
clude that the program influenced the diffusion of geocultural heritage values and to as-
sociatively conclude that students were empowered in these values. The latter can defend
the selection and implementation of a research process that yielded results easily and
practically and is therefore recommended by the authors to be considered in similar cases
of result evaluation in the “daily” educational process of developing complex semantic
issues, such as empowerment in values.

More specifically, a survey was conducted based on the qualitative strategy [66],
cross-sectional research design [66] (p. 58), and the technique of thematic analysis [67].
The aforementioned research combination was carried out to enable the identification of
semantic motifs and specific combinations of correlations, which would help answer the
survey question asked.

The semi-structured interview was used as a research tool for data collection [68]. A
structured interview diagram of four (4) questions was prepared. The questions were
worded in such a way as to enable students to refer to verbal patterns about whether they
had been empowered in specific values but without biasing them or directing them to
specific answers. The teachers of the program listened to and recorded the answers of the
students. It is noted that students were encouraged to refer to verbal patterns that reflected
the values of geoheritage as outcomes of their experiences, and, as much as possible, solely
from their participation in the program.

As a sample, five (5) students were randomly selected (from the 22 participants in
the environmental education program) with the purposeful random sampling methodol-
ogy in order to increase the reliability of the survey [67] (p. 83). Students with serial class
numbers 2, 6, 10, 14, 18 were selected.

The five concepts of the values under consideration were identified as sensitizing
concepts: (1) geological value, (2) aesthetic value, (3) cultural value, (4) ecological value
and (5) sustainable development value:

Geological value. Geological value is defined as the value of natural sites with geolog-
ical and physiographical formations which are characterized by outstanding universal
value from the aesthetic point of view, from the point of view of science, conservation, or
natural beauty [69] [70] (p. 20).

Aesthetic value. The aesthetic value of a geomorphic structure lies in the richness of
the perceptual and emotional experiences offered by its aesthetic characteristics and prop-
erties, and in the way these perceptual and emotional experiences are constructed and
correlated with each other [71].

Cultural value. Cultural values are those cultural elements that modern Greek society
accepts, shares, considers as part of its culture, values culturally and attaches value to.
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These elements include mythological, historical, and archaeological elements in relation
to characteristics that could be considered as part of nature [72] (p. 129).

Ecological value. Regarding ecological value, the definition of Cordell, Murphy, Riit-
ters, and Harvard (2005) is adopted: “We define ecological value generally as the level of
benefits that space, water, minerals, biota, and all other factors that make up natural eco-
systems provide to support native life forms.” [73] (p. 206).

Sustainability value. Sustainability values are those values that promote attitudes and
behaviors aimed at the reconciliation and strengthening of the links between economic
development and environmental conservation, through the sustainable use of natural re-
sources and the protection of the environment, the basic ecological processes, the support
of life, and animal diversity [8,74].

The semi-structured interview consisted of the following four (4) questions:

Q1. In the program, we saw images and live videos from sea rocks of Pelion. What
impressed you about their presence when you first noticed them?

Q2. We dealt with the mechanisms of creating sea rocks. Tell us, what impressed you
most about the creation of sea rocks?

Q3. Were our ancestors, the ancient Greeks, aware of the peculiarity of the geomor-
phology of the sea rocks? On what evidence do you base your answer?

Q4. State (based on your personal opinion) the three most adverse effects that the
pollution of a storm-tossed sea rock can have from the coarse oil of a marine oil slick.

According to Bryman, the issue of validity does not seem to affect much a qualitative
strategy study [66] (p. 389). However, in this survey, we are interested in examining both
validity and reliability. Thus, we can ensure an increased ecological (environmental) va-
lidity since the words of the students are verbal patterns of conditions, attitudes, and val-
ues, which emerged from their experiential actions in the environmental program and
which have already been implemented, are being implemented and have been dissemi-
nated by them in their natural social environment (at school, in the family, in society). In
addition, we can ensure the increased internal validity of the survey since the impartial
(bias) syntax of the questions and the codified examination of the semantic patterns of the
answers within the sensitizing concepts advocate the stability of the conclusions and
causal relationships that were identified [66]. We can also ensure high descriptive validity
since the recording techniques and the processing technique (thematic analysis) enhance
the accurate and valid examination of the verbal motifs of the interviewees [75] (pp. 285—
286). We can ensure increased interpretive validity since the words of the interviewed
students present their perspective on the subject and by definition, include knowledge
and concepts, beliefs and influences, and evaluations and judgments on it [75] (pp. 288-
289). Furthermore, we can ensure increased theoretical validity since the levels of thematic
analysis (codes and categories) were based on sensitizing concepts and secondarily on
definitive concepts which emerged from a theoretical review [75] (pp. 291-292). Finally,
efforts are made to develop the reliability of the research, both through the application of
purposeful random sampling and through the careful formulation of questions (unbiased
syntax).

As a methodological framework in data analysis, as mentioned above, the technique
of thematic analysis is followed [62]. One theme and five categories are recorded which
correspond to each of the five sensitizing concepts.

The interviews were recorded; the answers were distributed per question and exam-
ined semantically. The concept patterns were identified, which were marked in different
colors based on category and distributed in codes. This results in fourteen codes, which
are grouped into the five theoretically identified categories. It is noted that the codes “ge-
oconservation value perception” and “geoethical perception” refer to two categories: “ge-
ological value empowerment” and “sustainable development values empowerment”.

It is noted that during the implementation of the thematic analysis procedures, mean-
ings were identified which were classified into two new codes (hedonic feelings and neg-
ative emotions). The new codes were included in a new category —emotional arousal —
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the markings and recordings were made but these did not concern the present survey and
the careful examination of their effect on education in geocultural values is proposed as
the subject of a new research.

The theme, categories, codes, and color marks are presented in Table 1.

Table 1. Thematic analysis: theme, categories, codes, color marking index.

Codes (16 +2) 2 Categories (5+1) ® Theme (1)
Geological knowledge Geological value empowerment Geocultural heritage Em-
Geological time perception powerment

Geomorphic structures perception
Geoconservation value perception
Geoethical perception

Aesthetic qualities Aesthetic value empowerment

Mythological correlation Cultural value empowerment
Historical correlation
Archaeological correlation

Biological processes perception Ecological value empowerment
Intrinsic value perception

Economic value perception Sustainable value empowerment
Social value perception

Geotouristic value perception

Geoconservation value perception

Geoethical perception

Hedonic feelings Emotional arousal

Negative emotions

2 The declaration +2 refers to the codes “hedonic feelings” and “negative emotions” that do not concern the present survey.
®The declaration +1 refers to the category “emotional arousal” that does not concern the present survey.

Using a simple copywriter, the answers were grouped and the meanings were
marked and recorded by their inclusion in the respective codes. Figure 3 shows the pro-
cedure for the fourth question (Q4).
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Figure 3. Concept patterns marking and recording, and inclusion in the respective codes (question

Q4).
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4. Results and Discussion

Through the identification and recording of conceptual patterns, in the sample stu-
dents” answers to the four questions of the interview, 16 (+2) codes were recognized,
which, in turn, were developed or combined into six categories, five of which correspond
to the sensitizing concepts of the present survey. As a consequence, we can suggest that
the selection of the random sample of five students (among the 22 students of the class)
provided valid results and a clear conceptualization of what conceptual patterns represent
[64] (p. 742).

The results are presented and discussed in the context of the categories identified.

Category 1: geological value empowerment. Conceptual patterns were identified
which can be considered as part of the five codes of geological value empowerment and,
in fact, in the answers of all students:

To illustrate, answers to question 2 are quoted below:

Q2-52. “I never thought that the power of water and air could create such beautiful
formations”. Here, we find that the student presents concepts which show both their em-
powerment in geological knowledge and geomorphic structure perception.

Q2-54. “I thought the sea rocks were cut off from big rocks and rolled on the beach
and now I learned that they were created by the erosion of the waves for thousands of
years”. What we can identify in the words of the student is a geological time perception
which did not even exist before the implementation of the environmental program.

Q2-5S5. “I could not imagine that in the place of the arch of Mylopotamos, after thou-
sands of years, there would be a separate sea stack, and on the adjacent beach the cliff
could be transformed into an arch”. Here, we pinpoint concepts that refer to three codes
(geological knowledge, geological time perception, geomorphic structures perception).

Patterns are also mentioned in answers to other questions such as question 4. For
example, an answer is given:

Q4-51: “It drives me crazy to think that a crime like this [meaning the oil spill], will
destroy in one moment the sculptural expression of nature that has lasted millions of
years, it will eliminate thousands of innocent lives [he means sea life], and the whole place
will be just desolate”. In this expression, we find semantic patterns that indicate the
strengthening of geoconservation value perception and geoethical perception in the stu-
dent. Of course, we find also concepts of geological time perception as well as geological
knowledge. What is more, we encounter expression of negative emotions that confirm the
development of life value [6] (p. 2). In conclusion, based on the results of the research
within the category 1—geological value empowerment, we find that students developed
the geological value after showing that they acquired geological knowledge, realized ge-
ological time, recognized elements of geomorphological formations (sea arches, sea caves,
sea stacks), and acquired the ability to identify and describe different types of reliefs, the
ability to identify natural factors that help the processes of change of the coastal environ-
ment (tectonic action, wind, sea level change, mainly wave action), and the mechanisms
of retreat of coastal cliffs. They also realized the effects of pollution, the need for protection
where humans intervene, and the need for rational management with the goal of geocon-
servation. Eventually, what can be inferred is that the educational program contributed
to the dissemination of recognition of the relational value of geoformations; consequently,
it disseminated the moral basis for the support of the “in situ” conservation of these geo-
logical goods, which even lack a commercial value [76].

Category 2: aesthetic value empowerment. Conceptual patterns are observed which
confirm the empowerment of students in aesthetic value. Answers such as:

Q1-51: “The beauty, of course, [looks ecstatic] by the sea, the rocks make the beaches
look more than unique. They are simply insurmountable”.

Q1-53: “The majesty of the rocks. The various strange shapes that remind me of a sci-
fi movie set on exoplanets [looks fascinated]. They are wonders of nature”.

We find patterns of characteristic youthful aesthetics that support the claim that stu-
dents have been empowered in aesthetic value. It seems that students recognize the high
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aesthetic value of isolated rocks, sea arches, and sea caves, perceive rocky coast landforms
as natural wonders or mysterious locations, and imply the reasons that these areas attract
nature lovers, geologists, walkers, etc. In addition, semantic patterns were identified (such
as “various weird shapes” in student’s answer 53), which refer to an “...aesthetics-based
classification of geological structures in outcrops should be based on the view of patterns
produced by these structures and perceived by visitors” [77] (p. 47), which can enrich the
subject matter of similar educational programs in the future, since it appears that the ac-
quisition of an extensive aesthetic vocabulary is positively correlated with the develop-
ment of understanding skills [78]. Therefore, this will contribute positively to the dissem-
ination of the aesthetic value of geoheritage geoformations to the students.

Category 3: cultural value empowerment. Conceptual patterns were identified that
suggest that the students correlated mythological, historical, and archaeological concepts
with rocky coast landforms. This means that the students were empowered in cultural
value. Essentially, the conceptual patterns were identified in the answers to question Q3.
The answers are characteristically mentioned:

Q3-S1. “Of course, they were aware of this miracle. This is evident from the fact that
the ancient Greeks associated these places with mythical deities. Didn’t they do that in
every special place?”

Q3-55. “They had, and we did not have [Shows coyness]. I could not imagine that in
the place where our father takes us swim, Achilles” mother was trapped [She looks im-
pressed]”

Therefore, we find that the students better understood the relationship between nat-
ural and cultural environment. They acquired the ability to recognize elements of geo-
morphological formations associated with cultural elements and historical, archaeologi-
cal, and mythological aspects. They acquired knowledge about the connection of geolog-
ical knowledge with mythological elements of the place (sea deities, Thetis, Peleus, Posei-
don, Achilles) and historical elements (sinking of a Persian fleet at the cape of Sepiada).
Thus, we can argue that the students were initially empowered in the cultural value of
rocky coastal landforms. Indeed, student S1 seems to be affected by his contact with the
geoformations and this is obvious in the phrases “Of course they were aware” and “spe-
cial place”, which make it apparent that he realizes the deeper cultural value, as he ex-
presses his certainty that the place is culturally special. However, student S5 (on the basis
of his answer above) does not seem to be considerably influenced by the cultural product
which accompanies the geoformation, since he only wondered about his own ignorance.
That is, it seems that the sample students correlated Greek culture and history elements
with the marine geoformations of Pelion superficially (solely as facts), but few semantic
patterns show a deeper realization of their cultural value. The teachers expected a wider
spirituality in the answers because they expected that, through this educational program,
the unique values and value orientations inherent in the Greek civilization influence the
students’ worldview and attitude towards life [79]. Thus, the educational program is con-
sidered to have failed to provide the possibility of cultural value development to the stu-
dents at a desirable level. Maybe, as far as cultural value empowerment is concerned, the
program could implement different teaching techniques, such as problem-based learning
(PBL), as it was put in use by Curto, Barreca, Coscia, Ferrando, Fregonara, and Rolando
(2021) in an educational program, aimed at the improvement of cultural value in architec-
ture and planning schools [80]. This will be pursued in future educational programs of
the sort.

Category 4: ecological value empowerment. Two codes, conceptual patterns “biolog-
ical processes perception” and “intrinsic value perception”, were identified in this cate-
gory. Answers to question 4 (case of marine oil spill pollution) are given:

(Q4-53. “What can I say? That birds will disappear, fish, sea plants and all other ani-
mals? That those giants will be insanely dirty? That we will all be ashamed of them? [he
means the people responsible for the pollution and looks disheartened]”.
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(Q4-54. “We will not be able to admire them. We will not be able to say that this here
is the place where Achilles” mother was born. We will not be able to swim with the Spari.
[fish species from the Aegean Sea: Sparus (Diplodus annularis)]”.

We find conceptual patterns that show empowerment in a significant number of val-
ues, some of which are biological processes perception (“birds, fish, marine plants and
other animals will disappear”, “we will not be able to swim with the Spari”). We also find
intrinsic value perception conceptual patterns such as “The sea rocks have value on their
own”, “Those giants”, and “We will not be able to admire them”. Thus, we find that the
students realized that geomorphological formations are at the same time habitats of great
value for invertebrates, marine plants, fish, and marine life in general, but are also in them-
selves environmental elements of high intrinsic value. Additionally, it is remarkable that
ecological value perception was disseminated accordingly with students’ aesthetic value,
since correlation semantic patterns have been identified, which refer to ecological issues
and simultaneously to issues of scenic enjoyment and outdoor recreation as recreational
activities such as bird and fish watching, swimming, rock climbing, and nature and sub-
marine photography [81] (p. 18).

Category 5: sustainable development values empowerment. In the category of sus-
tainable development values empowerment, conceptual patterns were identified for five
codes: the economic value perception, the social value perception, the geotouristic value
perception, the geoconservation value perception, and the geoethical perception (the lat-
ter two also affect the category geological value empowerment). Category examination
seems to correspond to conceptual patterns on the basis of the answers to various ques-
tions but are mainly found in the answers to question 4 (possible contamination of geo-
morphological elements).

Q4-52. “Sea life will just disappear, fishermen will starve, hotel owners as well, vil-
lages will be abandoned. I just feel sorry for my classmates... [nodding in disappoint-
ment]”. Here, we observe conceptual patterns that feature economic value perception by
the student (“Fishermen and hoteliers will be hungry”), as well as social value perception
and geotouristic value perception (“Hoteliers will be hungry”).

Q4-S5. “Fish and birds will die, shops will close, we will not be able to go on holidays
there, everything will be completely destroyed”. Here, too, we observe patterns that show
the development of economic, social, and geotouristic values perception.

In addition, it is noteworthy that patterns of geoethical perception were identified,
such as “I feel sorry for my classmates” and “the place is gone”. Conceptual patterns of
geoconservation value perception were also identified. A typical answer to question 2
(about the creation of rocky coast landforms) is:

Q2-S3. “I was impressed that nature does this with millions of years of work to make
us all happy. You [the teachers], us, our children and our children’s children”.

Above, we can pinpoint expressions or beliefs about the value of geoformations and
their properties, wherein students use terms which convey meanings of good or bad or
desirable content (“I was impressed that nature does that through millions of years work
so that we can all enjoy it”) or undesirable content “I am sorry for my classmates”, which
leads us to identify sustainable development values in their words [82] (p. 7). We also
identify semantic patterns in which they are not considered “... as part of a broader so-
cially constructed view of ‘progress’, but as part of an essentially non-human logic, located
in biological systems.” [83] (p. 7), which means that conceptions of sustainable develop-
ment values are present. To illustrate this, the words of student S3 are quoted “That those
giants will be insanely dirty? That we will all be ashamed of them?”, with which he mar-
ginalizes human logic by defending non-human logic (of giant geoformation value).
Lastly, we can identify semantic patterns that imply economic growth (crucial in order to
fight poverty) in combination with environmental quality protection (circular economy)
[84] (p. 1441). Student S2 illustrates this with his phrase “Sea life will just disappear, fish-
ermen will starve...”.
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Based on the above, it seems that we can argue that the environmental program has
succeeded in strengthening the sustainable development values of the participating stu-
dents via the dissemination of these values.

We observe frequent coexistence of conceptual patterns from various codes and cat-
egories. As aforementioned, a correlation was marked between the ecological value cate-
gory and the aesthetic value one (the case of marine oil spill pollution), perhaps because
students were asked to report three adverse effects in the event of a disaster, thus high-
lighting the diverse effects, all underlined by these common values, that were most
strongly impressed on them. Specifically for the value of sustainability, codes were iden-
tified that are consistent with other values, especially that of geological value. The answer
below is characteristic.

(Q4-S1: “It drives me crazy to think that a crime like this [meaning the oil spill], will
destroy in one moment the sculptural expression of nature that has lasted millions of
years, it will eliminate thousands of innocent lives [he means sea life], and the whole place
will be just desolate”. In it we find codes from all categories, a common finding in all the
answers of all the participating students but to a lesser degree. The latter leads us to as-
sume that geocultural heritage values coexist more or less in individuals who have re-
ceived educational empowerment, even in some of them. However, new research can con-
firm that.

Based on the individual evaluations of the educational branches of the program and
mainly the aforementioned approach of evaluating the empowerment of students in geo-
ethical values, we can support the following: the design of the program envisaged a syn-
chronous online learning environment which [although seemingly underestimated by
many teachers] proved to offer multiple opportunities for a variety of activities which
enhanced learners’ participation, helped build new knowledge and, above all, strength-
ened values in students, which are in line with those suggested by Doukakis, Alexopou-
los, and Niari [60] (p. 174).

We also find the expression of positive (hedonic) feelings or negative emotions in
many students’ responses either as verbal patterns or as semantic expressions (“hedonic
feelings” in Gkargkavouzi, Halkos, and Matsiori) [85], (“negative emotions” in Clayton
and Karazsia) [86]. Firstly, this explains the significant performance in the cognitive ob-
jectives of the program (the results of this evaluation are not presented here), which con-
firms the claims of Doukakis, Alexopoulos, and Niari (2021) [60] that the educational en-
vironment that promotes emotional experiences contributes to learning [60] (p. 179). The
same leads us to wonder whether the empowerment of geocultural heritage values affects
the emotions of individuals. However, this is also the subject of a new study.

Theme 1: Geocultural Heritage Empowerment.

The aforementioned results in the five categories compose the unique theme of the-
matic analysis (geocultural heritage empowerment). Thus, we can support the view that
the educational environmental program achieved the dissemination of the geoheritage
values under examination, allowing for a lack in the dissemination of the cultural value.
In addition, what was identified was the development of feelings whose origins could be
connected with the said dissemination of values, that is, with the achievement of the edu-
cational and pedagogical aims of the program.

The latter point leads us to a positive answer to the survey question (SQ) posed; we
can, in other words, support the view that the implementation of the environmental pro-
gram “Storm-Tossed Sea Rocks in Pelion Seaside”, achieved the perceptual empowerment
of students in geoheritage values, geological value, aesthetic value, cultural value, ecolog-
ical value of geodiversity and sustainable development values, as these are examined by
Georgousis, Savelides, Mosios, Holokolos, and Drinia [3].

Additionally, the importance of supporting the educational program with ICT has
been underlined, since it would be absolutely impossible for the students to approach
these geoformations “live”, within the forced distance learning circumstances. This fur-
ther highlights the need for constant updates of the technical part of similar programs in
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the future, via the implementation of new visual approach techniques of cultural heritage
(visual media/visualization tools), which are recommended by researchers (e.g., Scopigno
2021) [87].

As mentioned before, the findings appear to advocate that by means of the educa-
tional program, values of geoheritage were disseminated to the students; that is, Vygot-
sky’s scaffolding for the empowerment of students in the values of geoheritage was
“built”’, in a sense. The fact that conclusions were drawn which could mark the educa-
tional procedure as effective, or the fact that a modification is required, partly or as a
whole, seem to provide the authors with the ease to recommend the qualitative technique
of thematic analysis as an evaluation procedure for educational programs, syllabi, or cur-
ricula, especially if the dissemination or students” perceptual empowerment in values are
to be evaluated.

5. Conclusions

An environmental education program was designed and implemented with the
theme and main goal of empowering students in the values of geoheritage. In the present
survey, the concept of empowerment is considered as the perceptual empowerment of
students in the geocultural heritage values.

There were concerns among teachers about how to control the achievement of the
goal in terms of empowering students in the values of geoheritage. The researchers chose
to apply qualitative research techniques, with the main technique being thematic analysis.
The research question was identified as to whether the implementation of the environ-
mental program “Storm-Tossed Sea Rocks in Pelion Seaside”, achieved the empowerment
of students in geocultural values, geological, aesthetic, cultural, ecological, and sustaina-
ble development.

In order to answer this question, four-question interviews were conducted with five
randomly selected students who participated in the program. The data were examined,
and conceptual patterns were identified which were included in eighteen codes. The codes
were divided into five categories, the analysis of which led to the answer to the research
question.

Thus, firstly, it seems that we can argue that the implementation of the environmental
program achieved the empowerment (as the perceptual empowerment) of students in ge-
ocultural values. In addition, it was shown that the students’ perceptions were strength-
ened in topics and values of geocultural heritage and sustainability, such as geological
knowledge, geological time perception, geomorphic structures perception, geoconserva-
tion value perception, geoethical perception, aesthetic qualities perception, mythological,
historical, and archaeological aspects correlated with geology, biological processes per-
ception, intrinsic value perception, economic value perception, social value perception,
geotouristic value perception, geoconservation value perception, and geoethical attitudes
perception. Students were also shown to develop feelings of environmental sensitivity,
which suggests further investigation.

It follows from the above that the educational approach with a focus on empowering
the students in geocultural heritage issues was cognitively, pedagogically, and emotion-
ally beneficial. This leads to the support of the confirmation of the research conclusions of
Georgousis, Savelides, Mosios, Holokolos, and Drinia on “The Need for Geoethical
Awareness: The Importance of Geoenvironmental Education in Geoheritage Understand-
ing in the Case of Meteora Geomorphes, Greece” [3]. That is, there is a need to enrich the
curricula of environmental education/education for the environment and sustainability
with issues of biogeomorphology, geodiversity, and geocultural heritage, which will con-
tribute to geoheritage understanding and geoethical awareness.

The authors of the present survey recommend the qualitative technique of thematic
analysis as an evaluation procedure of educational programs aiming at the dissemination
or empowerment of values.
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