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Abstract

This study examines the impact of the TUBITAK-supported project, “Mineral Hunters: An Adventure
on the Trail of Geology” on secondary school students in Eskisehir, Tiirkiye. The project aimed to
increase students’ curiosity about the region’s underground resources, including semi-precious
gemstones and minerals, and to provide hands-on experiences in geology. Conducted over six days
with 41 sixth and seventh grade students, the Project works involved both theoretical and applied
activities, such as workshops, field trips, and creative tasks. In the study designed with explanatory
sequential design from mixed method models, pre-test and post-test were applied in order to measure
the knowledge levels of the students before and after the project. Results showed a significant
improvement in students’ understanding of mineralogy and geology, with seventh-grade students
showing higher achievement. The majority of students reported enjoying the project, particularly the
hands-on activities and creative drama workshops. However, some students expressed dissatisfaction
with the trip’s conditions, such as high temperatures and poor internet connectivity. Overall, the
project was effective in enhancing students’ knowledge, skills, and interest in geology, suggesting the
value of experiential learning in fostering deeper engagement with scientific topics. In light of the
results obtained from the study, it is recommended that similar works, which allow students to learn
by doing and observe on-site, be promoted.

Keywords: Geology, rocks, blue chalcedony, out of school learning, mineralogy, science literacy,
TUBITAK.

Introduction

Geology is the scientific discipline that examines the formation and development of the
Earth, minerals, rocks, earthquakes, volcanic activities, and all processes occurring within and
on the surface of the Earth (Monroe & Wicander, 2007). Knowledge of geology helps students
understand the relationship between environmental issues and human activities (Vallejo et al.,
2019). Additionally, geology education is crucial for the discovery of petroleum, gas, and
mineral resources, as well as for understanding natural disasters (Gogoi et al., 2016).

Studies conducted in the United States [USA] and Europe on secondary school students
indicate that while they acquire conceptual ideas about rocks, minerals, and structural features
(Blake, 1999; Ford, 2005), they face difficulties in understanding geological processes (Reid-
Griffin, 2016). Secondary school students’ knowledge about the structure and history of the
Earth is based on their theoretical understanding, their ability to make experimental
observations, and their capacity to describe rock formations. This knowledge can enhance
students’ observational skills and encourage them to engage more in scientific inquiry when
dealing with information, observation, and conceptual questions (Ford, 2005; National
Research Council, 1996; Reid-Griffin, 2016).

Curricula should be designed to meet students’ needs by offering hands-on, inquiry-
based Earth science activities that help them learn geological concepts (American Geological
Institute, 2006; Blake, 2004; Johnson, 2004). Presenting geology through extracurricular
activities such as fieldwork, laboratory experiments, museum visits, and workshops can help
students better understand geological concepts, integrate theoretical and practical knowledge,
and enhance their problem-solving skills (Makri et al., 2020). Field trips play a significant role
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by providing opportunities for research, inquiry, and problem-solving, allowing students to
examine phenomena on-site and fulfill their learning needs (Kii¢iikoglu, 2014).

Extracurricular learning, including activities like field trips, is defined as educational
activities conducted in schoolyards, nearby areas, or off-campus locations (Sarag, 2017). These
extracurricular applications include field observations, visits to scientifically functional
locations such as school gardens, natural history museums, science and technology museums,
as well as virtual reality applications, projects, sports activities, and social, cultural, and
scientific programs such as exhibitions, meetings, congresses, panels, and symposiums
(Henriksson, 2018; Sarac, 2017). Studies suggest that knowledge acquired in such out-of-
school learning environments is retained for a long time and is often more substantial than
what is learned in school (Anderson et al., 2006). The participation of students in fieldwork
related to nature is considered one of the most effective learning methods in geology education,
as field studies significantly contribute to student development (Buldur et al., 2020; Field et
al., 2011; Van der Hoven Kraft, 2017). The United Nations and the European Union
recommend integrating structured outdoor activities into educational programs (Fonseca,
2023).

Some projects initiated by the Scientific and Technological Research Council of Tiirkiye
[TUBITAK], such as those coded 4004, 4005, and 2237-A, include components supporting
extracurricular learning. These projects emphasize the necessity of reevaluating out-of-school
environments innovatively for educational purposes (Sen, 2021). Projects typically emerge
from real-life problems or needs (Arpaci, 2018) and follow a scientific method, beginning with
problem identification and encompassing designed processes aimed at solving that problem
(Ciray Ozkara, 2024). Through the TUBITAK 4004 Nature Education and Science Schools
Support Program, the Science and Society Directorate organizes scientific events offering
residential or non-residential educational opportunities for a diverse audience, from students
to teachers, to raise awareness of nature, science, and technology (TUBITAK, 2024). It is noted
that TUBITAK 4004 projects, particularly those featuring hands-on learning experiences, play
a crucial role in fostering an appreciation for science, promoting scientific work, and
popularizing science among children (Orhan, 2022).

Eskisehir, located in Tiirkiye’s Central Anatolia Region, is positioned within a
geological and climatic transition zone and is considered rich in underground resources. Two
semi-precious stones unique to Tiirkiye, meerschaum (liiletasi) and blue chalcedony, are
exclusively found in Eskisehir (Giindogan & Ozbas, 2017; Hatipoglu et al., 2013; Kadir et al.,
2016; Sariiz, 2000). While meerschaum is widely recognized, blue chalcedony, which holds
significant value in the Far Eastern gemstone market, is relatively unknown even within
Eskisehir. Alongside these two semi-precious gemstones, Eskisehir hosts a variety of other
minerals, including boron minerals, opal, agate, different chalcedony and quartz types,
serpentine, and even emeralds, which, though not precisely located today, were mined during
the Ottoman period (Erkoyun & Bozkurt, 2005). Many of these minerals can be easily found
on the surface and distinguished from ordinary rocks with basic geological training and field
experience.
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Chalcedony is a type of chalcedonic quartz that is generally sky-blue but can also appear
in purplish, pinkish, or whitish hues, forming large, nodular structures. It has been used as a
gemstone since ancient times, with the largest and most significant deposit located in the
Mayislar-Saricakaya region (Hatipoglu & Chamberlain, 2009; Hatipoglu & Kibici, 2010). This
deposit was formed by the precipitation of silica transported through fault zones within
tectonic breccia and sandstone formations (Hatipoglu et al., 2013). Meerschaum, a white-
colored mineral found in nodules, is formed within ophiolitic units due to the dissolution and
precipitation of magnesite pebbles in alkaline environments, with the mineral concentration
increasing due to fluid circulation. Today, it is still mined in the Beyazaltin, Tiirkmentokat-
Sarisu, and Nemli regions of Eskisehir (Ece & Coban, 1994; Sariiz, 2000).

Although blue chalcedony has significant economic potential, unlike meerschaum, it is
not legally protected. As a result, it is exported abroad, mainly to the Far East, as raw material.
Once processed, its market value increases substantially. The lack of domestic processing of
blue chalcedony in Tiirkiye leads to considerable economic losses. To raise awareness and
educate the public about Eskisehir’s valuable minerals and rocks, the “Mineral Hunters: An
Adventure in the Footsteps of Geology” TUBITAK 4004 project was conducted. This project
focused on blue chalcedony, highlighting its significance in contrast to meerschaum, which is
already well-known and legally protected.

One of the project’s key objectives was to increase children’s awareness of the natural
rocks and minerals in their surroundings using the principle of starting from the familiar and
moving outward. Notably, while the secondary school science curriculum included rock-
related topics in 2006, these topics were removed from the curriculum after 2013. Instead,
they were integrated into secondary-level science education with different learning outcomes.
The revised secondary school science curriculum in 2018 emphasizes scientific literacy and the
development of research skills through interdisciplinary learning, including social studies. The
activities designed within this project aimed to reintroduce the subject of rocks to secondary
school students while also helping them explore their local environment and engage with
nature.

This study aims to assess the impact of the “Mineral Hunters: An Adventure in the
Footsteps of Geology” project by examining how it sparked curiosity and awareness about
Eskisehir’s underground treasure among secondary school students. The study explores the
following research questions:

1. How did the educational process within the project affect students’ knowledge levels?
2. Do students’ test scores vary by gender?
3. Do students’ test scores vary by grade level?

4. How do students evaluate their educational experience within the project?

Method
Research Model

The project examined in this study aims to enhance students’ knowledge and skill levels
through activities carried out within specific objectives. In this regard, it can be considered an
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experimental initiative; however, since it also includes a data collection system where students
share their experiences related to the process, it has been designed as a mixed-methods study.
The explanatory sequential design provides information on how participants interpret the
collected quantitative data (Creswell & Plano Clark, 2018).

The quantitative part of the study follows a weak experimental design, specifically a
one-group pre-test post-test experimental design, due to the limitations of the project (sample,
duration, observation). The selection of this method was significantly influenced by the fact
that the target audience consisted of a single group and that the implementation was carried
out only once. In a one-group pre-test post-test experimental design, the effect of the
experimental intervention is tested through a single group (Cohen et al., 2002).

The qualitative data, on the other hand, were collected using a basic qualitative research
approach with a semi-structured interview method (Ozdemir & Tuti, 2023). The project,
“Mineral Hunters: An Adventure in the Footsteps of Geology” supported by the TUBITAK
4004 Nature Education and Science Schools Program, was carried out between June 3-8,
2024, with six days of theoretical and practical activities.

Universe and Sample

The population of the study consists of 6t and 7t grade secondary school students
studying in Eskisehir. Since the research included field trips and observations in different
regions and was conducted in June, it was carried out with 41 students selected through quota
sampling from various schools with parental permission. In cases where there were multiple
applicants from the same school, a lottery method was used for selection. As part of the project,
a WordPress website titled “Mineral Hunters: An Adventure in the Footsteps of Geology” was
created as a free platform. The selected students were announced through this website.
Information about the participating students is provided in Table 1 and Table 2.

Table 1.
Distribution of the Sample by Grade Level

Grade n %
6th grade 19 46.3
7th grade 22 53.7

As seen in Table 1, when examining the distribution of secondary school students
participating in the project by grade level, it is observed that 19 students are in the 6t grade,
while 22 students are in the 7t grade. Considering student participation in the project based
on grade level, it can be said that 7t grade students showed slightly more interest in
participating in the project.

Table 2.

Distribution of the Sample by Gender
Gender n %
Female 22 53.7
Male 19 46.3

As seen in Table 2, 22 of the participants in the study are female (53.7%), while 19 are
male (46.3%). It can be observed that a balance between female and male students has been
achieved in the study based on gender.
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Data Collection Tools

In the study, data collection tools included a success test administered as a pre-test and
post-test, a scientific fieldwork evaluation questionnaire, and a participant satisfaction survey.
These tools were designed to measure students’ changes in knowledge levels and their
satisfaction with the project. The retention of the knowledge gained by the students was
determined using field notes kept during activities such as field trips, the fieldwork evaluation
questionnaire, competitions, fun games, designs, and exhibitions.

“Mineral Hunters: An Adventure in the Footsteps of Geology”
Project Success Test

The success test, consisting of 15 questions, was prepared by geology engineers and an
assessment specialist within the scope of the project topics. It was administered as a pre-test
to 41 students on the opening day of the project. The first 10 questions of the success test are
related to the theoretical knowledge provided during the training, while the last 5 questions
focus on the knowledge to be gained through the activities carried out during the field trip.
Therefore, the value of each question was set at 6 points for the first 10 questions and 8 points
for the last 5 questions. As a result of the analysis of the items using the ITEMAN program, the
item discrimination index was found to be .75, and the item difficulty index was .48. The
internal consistency of the test was determined using the Kuder-Richardson-20 (KR-20) test,
and the result was .71.

Scientific Fieldwork Evaluation Survey

It was prepared to evaluate the participants’ assessment of the field trip to the
Saricakaya site, where the focus was on finding and examining the blue chalcedony stone
extracted from the specific location of the field trip. The form contains 25 criteria. Since there
is no similar measurement tool in the literature, the project team developed this tool and
presented it for review by the measurement and assessment specialist.

Participant Satisfaction Survey

The survey, prepared by the researchers to make a general assessment of the project
activity period, measures the effects of the project on students and identifies the positive and
negative aspects for future work in terms of implementation. The survey, consisting of two
sections, includes 6 multiple-choice questions and 2 open-ended questions, in addition to a
section for personal information.

Data Collection and Analysis

A pre-test success test was administered to the participating students before the
introductory meeting on the first day of the project. During the research process, trainers and
guides were asked to take field notes. On the last day of the research, the participant
satisfaction survey was administered. The post-test was conducted within the week following
the implementation. The collected data were analyzed using the SPSS software. The data
obtained from the pre-test and post-test were analyzed for significant differences using a
paired samples t-Test. The mean scores of the scale and sub-factors were examined for
normality distribution, and descriptive statistics for the study group were presented.
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In addition, for comparing quantitative data, a t-test was used for variables with two
sublevels. The satisfaction survey and fieldwork evaluation form were subjected to descriptive
analysis. As a principle of confidentiality, students participating in the research were asked to
use pseudonyms, and their real names were not included in the data collection tools. In the
findings section of the research, the students’ names are not explicitly stated, and codes from
P1 to P41 were used to represent each student participant in the study.

Ethical Permits of Research:

In this study, all the rules specified to be followed within the scope of “Higher Education
Institutions Scientific Research and Publication Ethics Directive” were complied with. None of
the actions specified under the heading “Actions Contrary to Scientific Research and
Publication Ethics”, which is the second part of the directive, have been taken.

Ethics Committee Permission Information:
In this study, all the rules that need to be followed within the scope of the “Regulations
on Scientific Research and Publication Ethics of Higher Education Institutions” have been

adhered to. None of the actions specified under the title “Actions Against Scientific Research
and Publication Ethics” in the second section of the regulation have been performed.

Name of the committee conducting the ethical evaluation = Canakkale Onsekiz Mart
University Rectorate Graduate Education Institute Ethics Committee

Ethics Committee Date of the ethical review decision = 25.07.2024

Publication number of the ethical evaluation document = 11-16
Findings

Findings Related to the Success Test

The Shapiro-Wilk normality test performed on the pre-test and post-test data indicated
that the data met the normality assumption. Therefore, in the experimental study, the paired
samples t-test, a parametric test, was used to examine the effect of the intervention on the
students’ knowledge. The results of the paired samples t-Test comparing the students’ pre-test
and post-test mean scores are presented in Table 3.

Table 3.
Paired Samples t-Test Table (n=36)
Test statistics SD p Difference between means  SE
Pre-test Post-test -14.8 35.0 .000 -6.50 .43
Not. H

<
al Measure 1 - Measure 2

According to Table 3, a significant difference was observed between the students’ pre-
test and post-test scores, indicating a positive increase in their knowledge levels within the
scope of the project.

Table 4.
Paired Samples t-Test Descriptive Statistics Table (n=41)
n M Median SD SE
Pre-test 41 6.03 5.81 2.41 .402
Post-test 41 11.93 12.31 2.11 .351
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According to Table 4, the students have learned about the topic through the project
activities.

To analyze whether there is a difference in students’ pre-test and post-test scores based
on gender, the Mann-Whitney U Test was used because the data did not meet the normality
assumption (p>.05). The test results are presented in Table 5.

Table 5.
Mann-Whitney U Test Table by Gender

Test statistics p
Pre-test 190 .82
Post-test 177 .56

According to Table 5, no significant difference was observed in the success scores of
students based on gender.

In the analysis of the class level variable, it was found that the normality assumption
was not met (p>.05), so the Mann-Whitney U Test was used. The test results are presented in
Table 6.

Table 6.
Mann-Whitney U Test Table by Class Level

Test statistics p
Pre-test 114.5 .216
Post-test 70.0 .006

Not. H, H,FH

When Table 6 is examined, it can be seen that the pre-test and post-test scores of the
6t grade students significantly differ from those of their 7th grade counterparts.

Table 7.
Descriptive Statistics Table According to Class Variable
Group n M Median SD SE
Pre-test jaade s 638 oo ase e
g m  pm  omem ay

According to Table 7, students in the 7t grade have higher average pre-test and post-
test scores. Additionally, 7t grade students have made more progress compared to 6t grade
students.

Findings Related to the Participant Satisfaction Survey
Table 8.
Findings Regarding Students’ General Evaluation of the Project Process

Question 1 f %
Avarage 3 7.3
Very bad 1 2.4
Good 11 26.8
Very good 26 63.4

According to Table 8, it is observed that 26 students evaluated the project process as
very good, 11 students as good, while three students rated it as average, and one student gave
a very bad evaluation.
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Table 9.

Findings Regarding Students’ Willingness to Recommend the Project to Others
Question 2 f %
I would not recommend it at all. 1 2.4
I would partially recommend it. 1 2.4
I would recommend it. 13 317
I would definitely recommend it. 26 63.4

According to Table 9, 26 students stated that they would definitely recommend
participating in this type of project to their friends, while 13 students said they would
recommend it. One student each stated they would partially recommend it and definitely would
not recommend it.

When examining the answers students gave to the question of what aspects of the
project they did not like, it was found that their complaints were mainly focused on the
instructors not being able to present the lessons in a student-appropriate way and the field trip
activities not meeting their expectations. The issues students disliked were related to factors
outside the project itself. Some examples of student expressions are:

S15: The date for outdoor activities should be specified according to the weather
conditions. Since most of the instructors were from universities, it was boring. If they bring
instructors more suited to our age, it wouldn’t be so boring.

S31: We couldn’t enter the place where the chalcedony was mined in May.

S35: The water was hot, the weather was hot, there were insects, the internet didn’t
work, there was no internet.

After the project announcement, students applied with certain expectations. The
findings regarding how well these expectations were met by the end of the project are presented
in Table 10.

Table 10.

Findings Regarding the Project’s Ability to Meet Student Expectations
Question 3 f %
No 1 2.4
Partially 10 24.4
Yes 30 73.2

As seen in Table 10, 30 students answered “yes” to the question about whether the
project met their expectations, while 10 students answered “partially”, and one student
answered “no”.

Table 11.

Findings Related to Students’ thoughts on the Contributions of the Instructors
Question 4 f %
No 1 2.4
Partially 7 17.1
Yes 33 80.5

According to Table 11, it is seen that the students who participated in the training thought
that the instructors contributed to their learning processes.
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Table 12.

Findings Regarding Students’ Thoughts on the Usability of the Knowledge They Gained During the
Project at School.

Question 5 f %

No 4 9.8
Partially 13 317
Yes 24 58.5

According to Table 12, 24 students believe that the knowledge they gained during the
project can be used at school, 13 students think it can be partially used, and 4 students think it
cannot be used.

Table 13.

Findings on Students’ thoughts Regarding the Usability of the Knowledge They Gained during the
Project Outside of School

Question 6 f %

No 2 4.9
Partially 8 19.5
Yes 31 75.6

Table 13 shows that 31 students believe the knowledge they gained during the project is
usable outside of school. Eight students think the knowledge is partially usable, while two
students have expressed that it is not usable.

Table 14.
The Reasons why Students liked the Training

Reason for liking f

Acquiring new knowledge/skills 21 (13, 14, 15, 16, 17, 20, 21, 22, 23, 24, 25, 28, 29, 30, 38, 39, 40)
Having fun 15 (11, 12, 13, 16, 21, 22, 23, 24, 30, 39)
Making new friends 9 (12, 14, 15, 21, 27, 34, 39, 40)
Quality of instructors 5(15, 17, 18, 22, 34)

Seeing new places 5 (17, 18, 26, 27, 28)

Having many activities 3(24, 34, 37)

Receiving various rewards 3 (24,9, 11)

Quality of food 3(3,12,23)

Reinforcing existing knowledge 3 (10, 19, 37)

Learning by doing 1(6)

Not going to school 1(14)

Closely examining nature 1(4)

Feeling special 1(21)

According to Table 14, it is observed that students were highly satisfied with the training
because they gained new knowledge and skills, had fun, and made new friends. Overall,
students seem to have a positive attitude toward motivating and innovative practices.
Examples of answers from students about why they liked this training are as follows:

S9: “I think it was a great project from the beginning. The nature walk on Tuesday
and the blue chalcedony collecting activity were great. I learned different new things. I got
various natural stones. The games and other activities were nice... I think it was a good
project.”

S21: “We were all special, separate from everyone else. That’s why we had so much
fun. The gifts, the knowledge, and the friends were all great. I am very thankful to everyone.
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I gained new knowledge for 6 days. It was the best day of my life. A day like that would never
have come my way. That’s why I liked it so much.”

S24: “They welcomed us very well. We went to the Rock Park. We went to the Mayslar
village of Saricakaya. I collected chalcedony there because I was very curious about them.
We took a walk, they welcomed us well, they paid attention to us, they made us play games,
they treated us well, they showed us gemstones from all 81 districts of Tiirkiye. They had a
fruit activity, gave us special gemstones as gifts, gave us natural gemstones that could be
made into bracelets. Whenever we were thirsty, they gave us water.”

Table 15.
Shortcomings seen by Students in Educational Activities

Shortcomings

Temperature

No shortcomings

Theoretical explanation of lessons
Walking duration and route during the trip
Bugs

Long lessons

Random assignment of groups

Lack of internet/no signal on phones
Physical inadequacy of the educational environments
Shortcomings in the food organization
Some activities being found to be boring

RN NNWR OO B~

When students were asked about the shortcomings they observed in the educational
activities they participated in within the project as part of the Student Satisfaction Survey,
Table 15 shows that the students most frequently complained about the temperature. The
mining area where the field trip took place is located in the hottest part of the region due to its
microclimatic climate. Additionally, walking distances and insect issues encountered during
the field trip were also considered shortcomings. In 12 responses, no shortcomings were
mentioned. With the exception of the theoretical teaching of the lessons (f=5) and the long
lesson durations (f=1), the shortcomings were related to the field trip activities.

Table 16.
Activities that were not liked by the Students

Disliked activities
Theoretical lessons.
Trips

Mineral collecting

= A O~

According to Table 16, when students were asked about the activities they did not like,
it was generally observed that the activities were liked. However, some students stated that
they did not enjoy theoretical lessons (f=5), the field trip (f=4), and the mineral collecting (f=1)
activity.

When students were asked why they did not like this training, the following responses
were given:

S3: “In some places, they tired us by explaining the topic. However, it was very fun.
The only problem was that some of the information and topic explanations were a bit boring.”
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S16: “The heat made us very uncomfortable. It would have been better if it were cooler.
The food was delicious...”

S21: “More field trips could have been made, and we could have gone to Saricakaya
at a time when the weather was cooler.”

Findings Related to the Scientific Fieldwork Evaluation Survey

One of the prominent aspects of this project is that students observe the subject in the
field and engage in hands-on, experiential learning. To gather students’ opinions about the
fieldwork, a fieldwork evaluation survey was used. The responses from the students to this
survey are presented in Table 17.

Table 17.
Findings Regarding the Fieldwork Evaluation Form

Evaluation criteria M

1. The fieldwork activities helped in understanding the topics learned. 1.68
2. The fieldwork was a waste of time. .32
3. The thing I liked most during the field trip was the nature walk. 1.10
4. The thing I liked most during the field trip was collecting stones. 1.77
5. I would like to participate in more field trips because it helped me learn the topics more 1.15
easily.

6. I would like to participate in more field trips because they were fun. 1.45
7. What I observed during the field trips did not help in understanding the topics taught in .57

the activities.

8. I like field trips that include nature walks. 1.35
9. The thing I liked most during the field trip was making observations. 1.35
10. I enjoy participating in field trips to understand my surrounding environment. 1.50
11. I gained a lot of experience during the field trip. 1.55
12. Field trips increase people’s awareness of environmental issues. 1.40
13. Field trips are important for visualizing the topics learned. 1.77
14. The topics I learned during field trips stay in my mind for a long time. 1.40
15. I would like more field trips to be held because of the knowledge I gained in mineralogy. 1.20
16. I do not like field trips that have too many nature walks. .62

17. I would like more field trips to be held because they strengthen teamwork. 1.32
18. Learning in the classroom is more effective than learning in the field. .55

19. Field trips make me more interested in the topics taught in class. 1.50
20. Getting to know the underground resources of my region and country excited me. 1.52
21. The fieldwork did not increase my interest in the science of mineralogy. .65

One of the most important features of this project is the provision of on-site observation
opportunities to students through fieldwork. When the fieldwork evaluation form is examined,
as seen in Table 17, it is observed that students better understood the region’s underground
resources through such a study (M=1.75), got to know the region better (M=1.52), became more
interested in theoretical topics (M=1.50), reinforced their learning (M=1.68), and showed
increased interest in such activities. It has been observed that the hands-on experiences gained
by the students increased the retention of theoretical lessons, creating awareness among the
students about its effectiveness.
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Discussion and Conclusion

It has been understood that secondary school students who actively participated in the
TUBITAK 4004 project “Mineral Hunters: An Adventure in the Footsteps of Geology” for six
days in different locations and environments acquired basic knowledge related to mineralogy.
In TUBITAK 4004 projects conducted between 2016-2020, secondary school students were
also targeted as the primary audience, and the projects were generally written with goals such

as “establishing interdisciplinary relationships,” “raising environmental awareness,” and
“developing scientific process skills” (Bostan Sarioglan et al., 2022).

In the “Mineral Hunters: An Adventure in the Footsteps of Geology Project,” a
significant difference was observed between the pre-test and post-test scores, indicating that
the students’ knowledge level increased during the project. It can be said that the training
sessions provided by expert instructors in areas such as Basic Geology Training and Basic
Mineralogy Training were effective in achieving this result. During these sessions, students
were introduced to general geology terms that are not included in the elem secondary school
science curriculum for 5%, 6th, 7th and 8t grades. Information was provided on topics such as
the formation of the Solar System and the universe, plate tectonics and the formation of the
Earth, subfields of geology, geological time periods, rock types and cycles, minerals, fossils,
faults, and folds, all of which had different content and visuals compared to the 5t, 6, and 7t
grade science textbooks. Yologlu and Ugar (2015) in their study evaluating the contributions
of the TUBITAK-4004 project they implemented, reported that students showed progress in
their knowledge levels and that the project had positive effects on students’ social and
behavioral development. Karakoc Topal (2022) also noted that after participating in TUBITAK
4004 projects, elementary secondary school students’ awareness of environmental protection
increased, their knowledge of various disciplines improved, and they learned to use certain
basic scientific processes and life skills.

In this study, it was found that the gender variable did not have an effect on students’
success scores. In a study conducted by Ugras et al. (2021) with fourth-grade secondary school
students, it was stated that students’ success scores related to microorganisms did not vary
based on gender, and a similar result was obtained in this study.

A significant difference was observed in the pre-test and post-test scores of students in
the 6t grade compared to their peers in the 7th grade. Additionally, the 7t grade students made
more progress in terms of their pre-test and post-test average scores compared to the 6t grade
students. This situation may be attributed to the developmental stage of 7t-grade students.
According to Piaget, individuals enter the stage of formal operations at the age of 11 and
beyond, and at this stage, they reach a higher level of logical thinking (Sezen & Biilbiil, 2011;
as cited in Basarer, 2021).

According to Mahgoup (2014), field trips are an essential tool for understanding events
and situations more easily and for facilitating learning. Field trips provide students with the
opportunity to learn through practical experiences, ensuring that learning becomes more
permanent. Additionally, field trips enhance students’ social interactions by allowing them to
interact in a social environment and share their experiences. In this study, it was observed that
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students were able to distinguish semi-precious gemstones and minerals, gained awareness of
geology and mineralogy, and achieved the targeted digital competencies through field trips and
hands-on activities. This result aligns with one of the objectives of the TUBITAK 4004
program, which is to provide participants with an interdisciplinary perspective through
observations and applications in various fields (TUBITAK, 2024). Out-of-school learning
environments, such as field trips, are learning settings that demonstrate the connection
between theoretical knowledge and real life, offering students opportunities for skills
development such as observation, data collection, and drawing conclusions from the data they
gather, as well as experiential learning (Baygiil, 2023; Kir et al., 2021). Studies by Tortop
(2012), Topcu and Atabey (2016), and Baygiil (2023) have also highlighted the significant
impact of field trips on increasing students’ knowledge levels and scientific awareness on
various topics.

Alarge number of students who indicated that they learned while having fun during the
process expressed in the satisfaction survey that they liked the project, that it met their
expectations, and that they would recommend it to their friends. Through the creative writing
and creative drama workshops conducted on the two days following the field trips, students
had the opportunity to express their emotions and thoughts both about the project and the new
field of mineralogy. Supporting this result, the statement “Drama activities frequently included
in projects have developed the scientific creative thinking skills of participating students and
made them enjoy science and scientific work” (Orhan, 2022) is also a point mentioned in many
TUBITAK 4004 projects. Avel et al. (2015), in their evaluation of a TUBITAK-4004 project
conducted with secondary school students, stated that students achieved certain outcomes
after the activities, and the poems and activities students prepared as part of the project had a
significant impact on them. They concluded that students both had fun and enjoyed the
project. It can be said that TUBITAK 4004 projects foster positive effects by ensuring active
participation of students in the process, especially for secondary school students.

It is evident that students who were introduced to a new field through the project were
positively influenced by the hands-on activities they participated in after receiving theoretical
training, allowing them to express themselves. These activities provided data for the project’s
evaluation and assessment phase and contributed to the interdisciplinary structure of the
project. However, some students pointed out aspects they didn’t like about the project, such as
theoretical lessons, high temperatures, insects, and poor internet connection, which caused the
field activities to fall short of expectations. Karakoc¢ Topal’s (2022) TUBITAK-4004 project
with secondary school students includes similar results. After the implementation of the
project, students evaluated most of the activities as fun, but considered those where the
instructor used a straightforward explanation or activities that took place toward the end of
the day to be boring.

In another question, students stated that the instructors involved in the project were
sufficient, contributed to their learning, and helped them with their school lessons. It was also
found that students believed they could use the knowledge gained through the project more
effectively outside of the school environment. This statement could be interpreted as indicating
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that the topics presented in the project were not fully aligned with the school environment and
the teaching programs offered in schools.

Students have liked the project training because they gained new knowledge and skills,
had fun, and made new friends during the project. A similar result was reached in the TUBITAK
4004 project “7/24 Science Camp” by Tath and Eroglu (2021). Orhan (2022) also supports this
result in his study, stating that students coming from different places participated in activities
with their peers, were influenced by the opinions of others, gained new knowledge and skills,
and thus developed a love for science and scientific work. Metin et al. (2023) also highlighted
the positive aspects of TUBITAK 4004 projects in their study with seventh-grade secondary
school students. They observed that students’ ability to deepen existing knowledge, socialize,
gain experiences on the topics, have fun, and gain different perspectives on the subject
increased.

When students were asked about the activities they did not like in the project, it was
generally observed that the activities were well received by the students. However, some
students mentioned that they did not like the theoretical lessons, the field trip, and the mineral
collecting activity. Upon examining the fieldwork evaluation form, it was noted that students
gained a better understanding of the region’s underground resources, became more familiar
with the area, showed increased interest in theoretical subjects, reinforced their learning, and
grew more interested in such activities. These results align with the findings of Dilli et al.
(2018), who indicated that out-of-school learning environments, in collaboration with schools,
can raise students’ awareness of natural resources and how they are used. This can create a
foundation for introducing and properly utilizing resources that will guide the future.

Recommendations

In light of the results obtained from the study, it is recommended that similar works,
which allow students to learn by doing and observe on-site, be promoted. The need to increase
interactive activities and field trips, which are not included in the teaching program related to
minerals and mining and are not found in the textbooks of subjects like secondary school
science and social studies, has been understood through this project. It has been observed and
understood that the drama activities offered to students within the scope of the project were
also effective. More activities can be conducted in schools using the creative drama method.
Students have developed awareness of topics such as the physical properties and economic
value of minerals in a geological context. Therefore, it is believed that increasing such project-
based works will be important.

The project was limited to the province of Eskisehir. TUBITAK 4004 projects could be
developed in different provinces, taking into account the mineral structure of those provinces
and expanding the content of the project. Additionally, similar studies could be conducted with
students at different levels of education or in different educational stages. In this project,
conditions such as high temperatures during the planning process of field trips affected the
students. In this context, for future projects, changes in the dates can be made, considering the
high temperatures during the implementation process. Based on the fact that students
preferred practical and interactive processes, it is suggested that future project work involve
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discussions with academics who conduct theoretical teaching, to explore the possibility of
transferring theoretical content to students using different techniques, or limiting the time
allotted for such lectures in the process.

The project can be evaluated using different assessment tools, such as success tests and
field evaluation forms, along with other diverse evaluation methods. The opinions of the
instructors and experts who participated in the project implementation process can also be
gathered, expanding the evaluation efforts and allowing the effects of the project to be
examined from different perspectives. To determine the long-term impacts of the project,
follow-up evaluations can be conducted after a period of six months to a year following the
implementation process. For the long-term effectiveness of TUBITAK 4004 projects, the
progress of students who participated in the project can be monitored through feedback
conducted at specific intervals. Additionally, it is suggested that the scope of the study be
expanded and applied to a broader audience in different contexts.
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“Mineral Aveilar:: Jeolojinin Izinde Bir
Macera” Isimli Projenin Etkilerinin
Incelenmesi

Ozet

Bu calisma, TUBITAK destekli “Mineral Aveilar:: Jeoloji izinde Bir Macera” projesinin Eskisehir’deki
ortaokul Ogrencileri iizerindeki etkisini incelemektedir. Proje, Ogrencilerin bolgedeki yer alti
kaynaklarina, 6zellikle yar1 degerli taglar ve minerallere olan meraklarini artirmayi ve jeoloji konusunda
pratik deneyimler sunmay1 hedeflemistir. Alt1 giin siiren proje ¢alismalar1 41 altinc1 ve yedinci simif
ogrencisiyle gerceklestirilmis ve teorik ile uygulamali etkinlikler, atolye calismalari, saha gezileri ve
yaratict etkinlikler icermektedir. Karma yontem modellerinden a¢imlayici sirali desen ile desenlenen
calismada, 6grencilerin projeden Once ve sonra bilgi diizeylerini 6lgmek amaciyla 6n test ve son test
uygulamasi yapilmistir. Sonuclar, 6grencilerin mineraloji ve jeoloji konusundaki bilgilerinde anlaml bir
artis oldugunu gostermis, yedinci simif Ogrencilerinin daha yiiksek basar1 gosterdigi goriilmiistiir.
Ogrencilerin cogu, ozellikle uygulamal etkinlikler ve yaratici drama atolyelerinden keyif aldiklarini
belirtmistir. Ancak baz1 6grenciler, alan gezilerinde karsilagilan hava kosullar1 ve internet baglantisinin
zayif olmasi gibi nedenlerle aktivitelerinden memnun kalmadiklarini ifade etmistir. Genel olarak proje,
ogrencilerin jeolojiye olan ilgisini ve bilgilerini artirmada etkili olmus ve deneyimsel 6grenmenin bilimsel
konulara daha derinlemesine ilgi uyandirmada degerli oldugu sonucuna varilmigtir. Calismadan elde
edilen sonuglar 1s1¢1nda; 6grencilerin yaparak yasayarak 6grenmelerine ve yerinde gozlem yapmalarina
imkan taniyan benzer ¢aligmalarin yayginlastirilmasi 6nerilmektedir.

Anahtar Kelimeler: Jeoloji, kayaclar, mavi kalsedon, okul dis1 6grenme, mineraloji, bilim
okuryazarhgi, TUBITAK.

Giris

Jeoloji, yerkiirenin olusumu ve gelisimi ile, mineralleri, kayaclari, depremleri, volkanik
aktiviteleri, yerkiire icinde ve yiizeyinde gelisen biitiin siirecleri inceleyen bilim dalidir
(Monroe & Wicander, 2007). Jeoloji bilgisi, 6grencilerin cevre sorunlari ile insan faaliyetleri
arasindaki iligkiyi anlamada yardimei1 olur (Vallejo vd., 2019). Ayni zamanda jeoloji egitimi,
petrol, gaz ve mineral kaynaklarin bulunmasi ve dogal afetlerin anlasilmasinda da 6nemlidir
(Gogoi vd., 2016). Ortaokul oOgrencileri ilizerinde Amerika Birlesik Devletleri [ABD] ve
Avrupa’da yiiriitillen arastirmalara gore kayaclar, mineraller, yapisal unsurlar hakkinda
kavramsal fikirler edindikleri (Blake 1999; Ford 2005) fakat jeolojik siirecleri anlamada zorluk
yasadiklar ortaya konulmustur (Reid-Griffin, 2016). Ortaokul 6grencilerinin diinyanin yapisi
ve tarihi hakkindaki bilgisi, teorik bilgilerine, deneysel gozlemler yapma ve kayac
olusumlarinin ozelliklerini tanimlama yeteneklerine dayanmir ve Ogrencilerin gozlem
becerilerini gelistirmelerine, bilgi, gozlem ve fikir sorularinda bilimsel arastirmay1 daha ¢ok
kullanmalarina neden olabilir (Ford, 2005; National Research Council, 1996; Reid-Griffin,
2016).

Ogretim programlar1 &grencilerin jeoloji ile ilgili kavramlar1 &grenmeleri icin
uygulamali, sorgulamaya dayali yer bilimi etkinlikleri sunarak, 6grencilerin ihtiyaclarin
karsilayacak sekilde diizenlenmelidir (American Geological Institute, 2006; Blake, 2004;
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Johnson, 2004). Jeolojiyi okul dis1 aktivitelerle (arazi calismasi, laboratuvar faaliyetleri, miize
gezileri, atolye calismalari vb.) destekleyerek sunmak, 6grencilerin jeolojik kavramlar: daha iyi
anlamalarina, teorik ve pratik bilgileri birlestirerek problem ¢6zme yeteneklerinin
artirllmasina yardimei olacaktir (Makri vd., 2020). Alan gezileri 6grencilerin arastirma,
sorgulama, problem ¢6zme gibi bir¢ok becerilerinin kullanimina firsat vererek olayin yerinde
incelenmesi ve buna bagl olarak 6grenme gereksinimlerinin karsilanmasi1 agisindan ¢ok
onemli bir isleve sahiptir (Kiiciikoglu, 2014).

Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu’nun [TUBITAK] 4004, 4005, 2237-
A vb. kodlu baz projelerinde okul dis1 6grenmeyi destekleyici icerikler bulunmaktadir. Bu
projelerle okul dis1 ortamlarin yenilikci olarak egitim-6gretim amach yeniden ele alinmasi
gerekliligi ortaya cikarilmistir (Sen, 2021). TUBITAK 4004 projelerinin; 6zellikle yaparak
yasayarak 6grenmeyi temel alan uygulamal etkinlikleriyle, bilimin ve bilimsel ¢alismalarin
sevdirilmesinde, popiiler bilimin ¢ocuklar arasinda yayginlastirilmasinda etkin rol oynadig
belirtilmektedir (Orhan, 2022).

Eskisehir; Ic Anadolu Bélgesi'nde yer alan, jeolojik ve iklimsel bir gecis bolgesi iizerine
konumlanmis, yer alt1 kaynaklar1 agisindan zengin bir il olarak goriilmektedir. Tiirkiye'ye 6zgii
birkag yar1 degerli tas ve mineralden iki tanesi olan liiletas1 ve mavi kalsedon ise yalnizca
Eskisehir’de cikarilmaktadir (Giindogan & Ozbas, 2017; Hatipoglu vd., 2013; Kadir vd., 2016;
Sariiz, 2000). Bu iki tastan liiletas: toplumca taniniyor olsa da o6zellikle Uzakdogu degerli tas
piyasasinda onemli bir yeri olan mavi kalsedon, cikarildigi Eskisehir ilinde yeterince
bilinmemektedir. Diinyaca iinlii olan mavi kalsedon gibi yalnizca Eskisehir’de ¢ikarilan liiletasi
basta olmak iizere, bor minerali, opal, akik, cesitli kalsedon ve kuvars tiirleri, serpantin ve hatta
konumu tam olarak bilinmese de Osmanh doneminde ¢ikarildig: bilinen ziimriit gibi bircok
tire ev sahipligi yapan Eskisehir'de bu tiirlerin bircogu toprak yiizeyinde kolaylikla
bulunabilmekte, siradan kayaclardan temel bir egitim ve basit bir saha tecriibesi ile ayirt
edilebilmektedir (Erkoyun & Bozkurt, 2005).

Bu calismada Eskigehir ilinin yeralt1 zenginlikleri konusunda ortaokul 6grencilerinde
merak ve bilin¢ uyandirilmasi, 6grencilerin mineraller ve yar1 degerli taslar konusunda temel
bilgileri yaparak yasayarak edinmeleri ve bu kazanimlarin uygulamali farkhh yontem ve
tekniklerle Ogrencilere aktarilmasi amaciyla gerceklestirilen “Mineral Avcilari: Jeolojinin
Izinde Bir Macera” projesinin etkilerinin incelenmesi amaclanmaktadir. Bu amac kapsaminda
aragtirmada yanit aranan sorular soyledir:

1. Proje kapsaminda gerceklestirilen egitim siireci 6grencilerin bilgi diizeylerinde ne
gibi bir degisime yol acmistir?

2. Ogrencilerin test puanlar cinsiyete gore degismekte midir?
3. Ogrencilerin test puanlar1 simf diizeyine gore degismekte midir?

4. Ogrenciler proje kapsaminda katildiklar egitim siirecini nasil degerlendirmektedir?
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Yontem

Arastirmanin Modeli

Bu calismada etkileri incelenen proje, belirli amaclar ¢ercevesinde yapilan etkinlikler
ile 6grencilerin bilgi ve beceri diizeylerini arttirmay1 hedeflemektedir. Bu acidan deneysel bir
girisim olarak goriilebilecegi gibi ayn1 zamanda 6grencilerin siireg ile ilgili deneyimlerini
aktardiklar1 bir veri toplama sistematigine sahip oldugundan karma yontem olarak
tasarlanmigtir. Proje, acimlayici sirali desen kullanilarak karma yontemle yiiriitiilmiis;
“Mineral Avcilar: Jeolojinin Izinde Bir Macera” adli TUBITAK 4004 projesine katilan
ogrencilerin bilgi diizeyindeki degisimi 6lcmek amaciyla tek grup 6n test-son test desenine
dayali nicel veri analizi gerceklestirilmistir.

Evren ve Orneklem

Aragtirmanin evreni Eskisehir ilinde 6grenim gormekte olan ortaokul 6 ve 7. sinif
ogrencileridir. Arastirma farkl bolgelerde gezi gozlem ¢alismalarin icerdigi ve haziran ayinda
yapildig i¢in veli iznine sahip farkli okullardan kota 6rnekleme yoluyla secilen 41 6grenci ile
yuritilmiistiir.

Veri Toplama Araclari

“Mineral Avcilar: Jeolojinin izinde Bir Macera” adli TUBITAK 4004 projesi
kapsaminda 41 ortaokul 6grencisiyle alt1 giin siiren etkinlikler gerceklestirilmistir. Etkinlikler;
teorik egitimler, yaratict drama ve yazarhk atolyeleri, laboratuvar calismalari, doga
yiiriiyiisleri, arazi gozlemleri ve tas toplama etkinlikleri gibi ¢ok yonlii uygulamali siireclerden
olusmustur.

Bu arastirmada veri toplama araclar1 olarak 6n test ve son test seklinde uygulanan
basar testi ile bilimsel arazi ¢calismasi degerlendirme anketi ve katilime1 memnuniyet anketi
kullamlmigtir. Bu araclar, 6grencilerin bilgi diizeyindeki degisimlerini ve proje ile ilgili
memnuniyetlerini 6lgmek amaciyla hazirlanmustir.  Ogrencilerin  edindikleri bilgilerin
kalicihigl, saha gezilerinde uygulanan arazi calismasi degerlendirme formu ve yarismalar,
eglenceli oyunlar, tasarimlar, sergi gibi etkinliklerde tutulan alan notlar1 kullanilarak
belirlenmistir.

Mineral Avcilari: Jeolojinin Izinde Bir Macera Projesi Basar Testi

Jeoloji miithendisleri ile o6lgme ve degerlendirme uzman tarafindan proje konular
kapsaminda hazirlanan ve 15 sorudan olusan basari testi, on test olarak 41 6grenciye projenin
acilis giiniinde uygulanmigtir. Basar1 testinin ilk 10 sorusu egitim kapsaminda verilen
kuramsal bilgi ile ilgiliyken, son 5 sorusu alan gezisinde yapilan uygulamalar sonucu edinilecek
bilgi lizerinedir. Bu nedenle her sorunun degeri ilk 10 soruda 6 puan, son 5 soruda ise 8 puan
olarak belirlenmistir. ITEMAN programi ile maddelerin analizi sonucunda madde ayirt edicilik
indeksi .75; madde giicliik indeksi ise .48 olarak bulunmustur. Madde analizlerinden elde
edilen degerler ile testin i¢ tutarliligini belirlemek icin yapilan Kuder-Richardson-20 (KR-20)
testinde sonuc olarak .71 bulunmustur.
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Bilimsel Arazi Calismasi Degerlendirme Anketi

Arazi gezisinin yapildig1 spesifik konumda cikarilan mavi kalsedon tasini bularak
incelemeye odaklanilan Saricakaya saha gezisinin katilimecilar tarafindan degerlendirilmesi
amaciyla hazirlanmigtir. Formda 25 olciit yer almaktadir. Literatiirde benzer 6lgme araci
bulunmadigindan, proje ekibi bu 6l¢gme aracini gelistirmis ve 6l¢gme ve degerlendirme uzmani
gorlisline sunmustur.

Katihmcit Memnuniyet Anketi

Aragtirmacilar tarafindan proje etkinlik doneminin genel bir degerlendirmesini
yapmak amaciyla hazirlanan anket ile projenin 6grenciler iizerindeki etkileri olciilerek daha
sonraki caligmalar icin uygulama boyutunda olumlu ve olumsuz yonler ortaya konulmustur.
iki béliimden olusan anket calismasinda kisisel bilgiler béliimiine ek olarak 6 coktan secmeli
ve 2 acik uclu soru yer almaktadir.

Verilerin Toplanmasi ve Analizi

Katilime1 6grencilerle projenin acilis glintinde yapilan tamisma toplantisindan 6nce 6n-
test olarak basar testi uygulanmistir. Arastirma siirecinde egitmenler ve rehberlerden alan
notlar1 tutmalar1 istenmistir. Arastirmanin son giinii katilmc1i memnuniyet anketi
uygulanmistir. Uygulamadan sonraki hafta icerisinde de son test uygulamasi yapilmistir. Elde
edilen veriler SPSS paket programi yardimyla analiz edilmistir. On test ve son testten elde
edilen veriler i¢cin anlamh fark olup olmadig eslestirilmis 6rneklemler t-testi aracihigiyla analiz
edilmistir. Olcek ve alt faktdr ortalamalar1, normallik dagihimina bakilmis, calisma grubuna
iligkin tanilayici istatistiklere yer verilmistir.

Ayrica niceliksel verilerin karsilastirilmasinda, iki alt diizeyi olan degiskenler icin t-testi
kullanmilmigtir. Memnuniyet anketi ve arazi ¢calismasi degerlendirme formu ise betimsel analize
tabi tutulmustur. Gizlilik esas1 geregi arastirmaya katilan oOgrencilerin takma adlar
kullanmalar1 istenmis, veri toplama araclarinda gercek isimlerine yer verilmemistir.
Aragtirmanin bulgular boliimiinde 6grencilerin isimleri acik olarak belirtilmeyerek
arastirmanin katihmeilar1 olan her bir 6grenciyi ifade eden O1den O41’e kadar kodlar
kullanmilmustir.

Arastirmanin Etik Izinleri:

Bu calismada “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi gerektigi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii
olan “Bilimsel Aragtirma ve Yayin Etigine Aykir1 Eylemler” baglig1 altinda belirtilen eylemlerin
higbiri gerceklestirilmemistir.

Etik Kurul izin Bilgileri:

Etik degerlendirmeyi yapan kurulun adi = Canakkale Onsekiz Mart Universitesi

Rektorliigii Lisansiistii Egitim Enstitiisii Etik Kurulu

Etik Kurul Etik inceleme karar tarihi = 25.07.2024

Etik degerlendirme belgesi konu numarasi = 11-16
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Bulgular

Nicel analizler, 6grencilerin 6n test ve son test basari puanlar1 arasinda istatistiksel
olarak anlamh bir artis oldugunu ortaya koymustur. Bu bulgu, projenin 6grencilerin jeoloji ve
mineralojiye iliskin kavramsal bilgi diizeylerini gelistirmede etkili oldugunu gostermektedir.
Siif diizeyine gore yapilan analizlerde, 7. sinif 6grencilerinin 6. simif 6grencilerine kiyasla daha
yiiksek basar1 diizeyine ulastiklari goriilmiistiir. Bu durum, 6grencilerin biligsel gelisim
diizeylerinin ve daha oOnceki fen bilgisi kazanimlarimin proje basaris1 iizerinde etkili
olabilecegini gostermektedir. Cinsiyet degiskeni acgisindan anlaml bir farkhilik tespit
edilmemigtir.

Nitel veriler, 6grencilerin projeye karsi genel tutumlarinin son derece olumlu oldugunu
ortaya koymustur. Ogrenciler, 6zellikle uygulamal etkinliklerden, tas toplama ve simif dist
gozlem calismalarindan biiyiik keyif aldiklarimi belirtmiglerdir. Ayrica yaratict drama ve
yazarlik atolyelerinde edindikleri deneyimlerin bilimsel bilgiyi ifade etmelerinde ve sosyal
iletisim becerilerinin gelismesinde 6nemli katkilar sundugunu ifade etmislerdir. Bununla
birlikte, baz1 6grenciler arazi ¢aligsmalarinda karsilastiklar: zorlu hava kosullari, ulagim ve
internet baglantisi gibi ¢evresel sinirliliklar: olumsuz deneyimler olarak belirtmislerdir.

Arazi calismasi degerlendirme anketi sonuclarina gore, 6grenciler jeolojik yapilarin ve
yer alti kaynaklarinin sahada gozlemlenmesinin 6grenmeyi somutlastirdigini, dogayla
kurduklar1 dogrudan temasin bilimsel farkindaliklarini artirdigini belirtmislerdir. Bu bulgular,
yerinde gozlem ve uygulamaya dayali 6grenmenin geleneksel 6gretim yontemlerine kiyasla
daha kalic1 ve etkili oldugu yoniindeki literatiirle uyumludur.

Proje, yalmzca ogrencilerin bilgi ve beceri diizeylerini artirmakla kalmamis; ayni
zamanda yasadiklari cevreye yonelik daha bilincli bireyler olarak yetismelerine de katki
saglamistir. Ogrencilerin mavi kalsedonun cikarildig1 bélgeleri tanimasi, bu tasin uluslararasi
pazarda deger gormesine ragmen tlilkemizde yeterince islenmemesinin olusturdugu ekonomik
kayb1 fark etmeleri, cevre bilinci ve dogal kaynaklarin korunmasi konularinda da
diisiinmelerini saglamistir.

Tartisma ve Sonuc¢

Arastirma kapsaminda “Mineral Avcilari: Jeolojinin Izinde Bir Macera” adli TUBITAK
4004 projesine alt1 giin boyunca farkli mekan ve yerlerde etkin olarak katilan ortaokul
ogrencilerinin mineraloji ile ilgili temel kazanimlar: edindikleri anlagilmistir.

“Mineral Avcilari: Jeolojinin Izinde Bir Macera Projesi” basari testi 6n test ve son test
puanlar1 arasinda anlaml bir fark gozlemlenmis olup, 6grencilerin proje kapsaminda bilgi
diizeylerinin arttig1 goriilmiistiir. Bu sonucun ortaya ¢ikmasinda proje kapsaminda alaninda
uzman egitmenlerin gerceklestirdigi Temel Jeoloji Egitimi, Temel Mineraloji Egitimi gibi
egitimlerin etkili oldugu soylenebilir.

Bu arastirmada cinsiyet degiskenin ogrencilerin basar1 puanlarinda etkili olmadig:
goriilmiistiir. Ugras vd. (2021) ilkokul dordiincii simf Ggrencileriyle gerceklestirdikleri

calismalarinda Ogrencilerin mikroorganizmalara iligkin basar1 puanlarinin cinsiyete gore
degismedigi ifade edilerek, bu calismadaki ile benzer bir sonuc elde edilmistir.
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6. siifta 6grenim goren ogrencilerin On test ve son test puanlarinda 7. sinifta yer alan
akranlarina gore anlamh bir sekilde farklilik goriilmiistiir. Ayrica 7. siniftaki 6grenciler 6n test
ve son test puan ortalamalariyla 6. siniftaki 6grencilere gore daha fazla ilerleme saglamislardir.
Bu durum 7. simif 6grencilerinin gelisim doneminden kaynaklanmais olabilir.

Mahgoup’a gore (2014) alan/saha gezileri, olay ve durumlarin kolaylikla
anlagilmasinda ve O0grenmenin kolaylasmasinda oldukca Oonemli bir aractir. Alan gezileri
ogrencilere uygulamali olarak Ogrenme sansi1 sunarak ogrenmenin kalici olmasim
saglamaktadir. Ayrica saha gezileri o6grencilerin birbirleriyle sosyal bir ortamda etkilesim
kurmalarini artirarak deneyimlerini paylagmalar: i¢in etkilesimli bir sosyal ortam imkéani
sunar. Bu arastirmada 6grencilerin arazi gezileri ve uygulamali calismalar ile yar1 degerli tas
ve mineralleri ayirt edebildikleri, jeoloji ve mineroloji bilimi ile ilgili farkindalik kazandiklari,
hedeflenen dijital yeterliliklere sahip olduklar1 goriilmiistiir. Bu sonu¢ TUBITAK 4004
programinin amaclarindan biri olan farkh konularda gerceklestirilen gozlem ve uygulamalarla
katihmeilara disiplinler arasi bir bakis acisi kazandirmak (TUBITAK, 2024) amac ile
ortiismektedir.

Sonuc olarak, “Mineral Avcilari: Jeolojinin Izinde Bir Macera” projesi, fen egitimi
alaninda okul dis1 6grenme ortamlarinin etkili kullanimina giiclii bir 6rnek tegkil etmektedir.
Proje, 6grencilerin bilimsel siire¢ becerilerini, dogaya karsi duyarliliklarini, yerel kaynaklara
yonelik farkindaliklarini ve disiplinler aras1 diisiinme kapasitelerini gelistirmistir. Projenin
ciktilari, deneyimsel 6grenmenin hem kavramsal hem de duyussal alanlarda kalici1 kazanimlar
sagladigim gostermektedir. Bu baglamda benzer yapidaki projelerin farkli bolgelere
yayginlagtirilmasi, farkli yas gruplarina uyarlanmasi ve hava kosullar gibi ¢evresel faktorler
dikkate alinarak zamanlamalarinin planlanmasi onerilmektedir. Ayrica, 6grenci merkezli
etkilesimli etkinliklerin ve yaratic1 6grenme yontemlerinin fen egitimine entegrasyonu, bilimin
topluma daha etkili bicimde aktarilmasinda 6nemli bir arag olarak degerlendirilmektedir.

Oneriler

Calismadan elde edilen sonuclar 1s18inda; Ogrencilerin yaparak yasayarak
ogrenmelerine ve yerinde gozlem yapmalarina imkan taniyan benzer calismalarin
yayginlastirilmasi 6nerilmektedir. Mineraller ve madenlerle ilgili 6gretim programinda yer
almayan ve ortaokul fen bilimleri, sosyal bilgiler dersleri gibi derslerin kitaplarinda
bulunmayan etkilesimli ve saha gezilerini iceren etkinliklerin artirilmasi gerekliligi bu proje ile
anlagilmistir. Proje kapsaminda ogrencilere sunulan drama etkinliklerinin de etkili oldugu
gozlemlenmis ve anlasilmistir. Okullarda yaratict drama yontemi kullanilarak daha fazla
sayida etkinlik gerceklestirilebilir. Calisma kapsaminda oOgrencilerin jeolojik anlamda
minerallerin fiziksel 6zellikleri, ekonomik degeri gibi konularda farkindaliklar: olusmustur. Bu
nedenle bu tiir proje calismalarinin artirilmasinin 6nemli olacag diisiiniilmektedir.

140



