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Abstract

The purpose of this study is to determine the effect of outdoor science activities based on
Scientific Process Skills (SPS) on the academic achievement of 7th-grade middle school
students within the scope of the "Pure Substances and Mixtures" unit in the science course, and
to identify their views on outdoor learning environments. The study group consists of 47
students. Of these students, 24 (11 males, 13 females) form the experimental group, while 23
(14 males, 9 females) form the control group. A quasi-experimental design with pre-test and
post-test control groups was used in the study. Students in the experimental group participated
in activities at Yozgat Camlik National Park outside the classroom, while students in the control
group received instruction based solely on the science curriculum. Quantitative data were
obtained through an "Academic Achievement Test." Qualitative data were collected through
semi-structured interviews with 7 students from the experimental group. The research results
show that the activities conducted in the national park led to a significant increase in students'
views on outdoor learning environments and their academic achievement. Retention test results
reveal that activities in outdoor learning environments have a lasting effect on students'
academic achievement. The results obtained from the qualitative data of the research indicate
that the activities increased students' interest in science lessons and enriched their learning
experiences.

Keywords: Outdoor activities, Out-of school learning, Academic achievement, Scientific
process skills

1. Introduction

Individuals experience learning not only in their classrooms at schools but also outside
the classroom environment. Educational activities carried out in schools are not limited to the
classroom and school settings but can also take place outside these environments. Learning that
occurs outside the classroom environment is expressed in different ways such as "out-of-school
learning" (Tal, 2012), "informal, authentic, everyday learning" (Griffin and Symington, 1997),
"free-choice learning" (Falk, 2001), and "non-formal learning" (Eshach, 2007). When the
literature is examined, it is seen that out-of-school learning is expressed in different ways by
researchers. While Eshach (2007) defines learning in out-of-school environments as a place that
encompasses all areas outside school boundaries where an individual has experiences, Gerber
et al. (2001) define out-of-school learning as all learning that occurs with the accompaniment
of a teacher. Out-of-school learning environments offer students a more free and comfortable
learning experience while allowing them to learn at their own pace (Melber and Abraham,
1999). Additionally, it enables students to acquire skills included in the curriculum and
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facilitates positive development in students' attitudes and behaviors (Kelly, 2000). This situation
provides students with lasting learning experiences.

Outdoor education is generally a complementary element to traditional classroom
education. This approach is expressed with different terms in the literature. Among these terms
are many intertwined concepts such as out-of-space/classroom education (Civelek et al., 2018;
Okur-Berberoglu & Uygun, 2013), outdoor education (Balci, 2005), out-of-school/classroom
learning (Karadogan, 2016), out-of-space learning (Kanat, 2020), and out-of-classroom/school
practices (Fidan, 2012). As can be seen, out-of-space education has been associated with many
concepts such as outdoor education and learning in nature (Aynal Oztiirk, 2009). In outdoor
education, as it can focus particularly on interaction with nature and environmental sensitivity,
such education can be carried out in natural environments like nature, forests, mountains,
camping areas, seashores, and similar settings (Y1ldirim & Ozyilmaz Akamca, 2017). Activities
conducted in open areas help children develop scientific process skills by offering a unique
discovery experience (White, 2013). Such activities can encourage students to use basic
scientific process skills such as observation, measurement, classification, prediction, and
inference in practice. At the same time, outdoor environments allow for the use of all senses
and greater involvement of imagination, which is said to improve students' creativity and
problem-solving abilities (Dowdell et al., 2011; Yayla Ceylan & Ulker, 2014). Therefore,
outdoor activities play an important role not only in enhancing students' scientific process skills
but also in enriching their overall learning experiences and encouraging creative thinking. Teo
et al. (2007) examined the effects of the 'Science Alive!' program, which includes direct
experience methods such as laboratory work and field trips, on students' scientific process skills
and perception of science in daily life. In the study, 147 students were given a 13-week course,
and as a result, a significant improvement was observed in students' scientific process skills
such as inquiry, research planning, using scientific tools, and data analysis; additionally, it was
found that the program increased students' awareness of science. Scientific process skills, one
of the fundamental components of science education, appear to represent an important learning
area that helps students develop their ability to understand and apply science. Based on this
idea, the study sought to answer the question, "What is the effect of outdoor science activities
based on scientific process skills on students' academic achievement?"

2. Method

In this study, a quasi-experimental design with pretest-posttest control group from the
experimental research model was used. Although there are different types of the method, the
pretest-posttest control group design was preferred in this study (Robson, 1988; Karasar, 2011).
With this method, quantitative data is first collected and analyzed, then qualitative data is
collected based on the findings obtained, or vice versa (Kemper et al., 2010).

Study Group

The study group of the research consisted of a total of 47 seventh-grade students (25 girls,
22 boys). One of the classes was randomly assigned as the experimental group (N = 24; 11
boys, 13 girls), while the other was assigned as the control group (N = 23; 14 boys, 9 girls). In
the experimental group, instruction was carried out using open-field science activities based on
developed activities, while in the control group, a teacher-centered instruction (lecture,
question-answer, note-taking, etc.) was implemented. Students' prior knowledge and post-
implementation achievements were determined using the Academic Achievement Test as a data
collection tool.

Data Collection Tools

In this study, data were collected using two different tools: Academic Achievement Test
and interviews. Information about the development and use of these tools is provided below.
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Academic Achievement Test

This test consists of 23 multiple-choice questions. The test questions were compiled based
on literature research, taking into account the objectives of the subject (Demir et al., 2016;
Yiiksel, 2017; Yildirim, 2021). The validity of the test was ensured by having it reviewed by 3
faculty members who are experts in the field and 3 experienced science teachers. For the
reliability of the test, it was administered to 163 students as a pilot. The difficulty index,
discrimination index, and reliability coefficient (KR-20) were calculated for the items in the
test, and the reliability coefficient was found to be .874.

Interviews

In this study, semi-structured interviews were conducted to reveal students' thoughts
about the implemented activities and the teaching model. The interviews were carried out with
7 randomly selected students from the experimental group two days after the implementations
were completed. Student interviews were conducted individually in a quiet laboratory
environment. Each interview lasted approximately 15-20 minutes and was recorded with the
permission of the interviewee. The students who participated in the interviews were given the
codes S1, S2, S3, S4, S5, S6, S7.

Analysis of Data

The academic achievement test used in the study consists of 23 multiple-choice questions.
Each correct answer is evaluated as 1 point; students are given 0 points for incorrect or blank
answers. In this case, the highest score that can be obtained from the test is 23. It was determined
that the obtained data showed normal distribution. The data obtained by the control and
experimental groups from the pre-test, post-test, and retention test were statistically compared
using the t-test. In the analysis of interviews, each interview was listened to from the tape and
noted down.

Development of Activities

In this study, 8 science activities based on Scientific Process Skills were developed for
the unit on pure substances and mixtures. The activities were prepared by the researchers. While
developing the activities, the learning outcomes for the 7th Grade Science course's "Pure
Substances and Mixtures" topic were examined, and the activities were developed utilizing the
ideas of three faculty members and two experienced science teachers. Necessary adjustments
were made as a result of the pilot study of the developed activities.

3. Findings

In this section, findings obtained from the pre-test, post-test, and retention test, as well as
findings from student interviews, are presented separately.

Findings Obtained from Pre-Test, Post-Test, and Retention Applications of the Academic
Achievement Test

Data obtained from pre-tests applied to both groups before the implementation were evaluated
and compared using an independent samples t-test. As seen in Table 1, the t-test results show
that there is no statistically significant difference in achievement between the experimental
group (X= 8.25, SD= 3.74) and the control group (X= 7.50, SD= 2.93) (t =-0.0772, df = 46, p
> 0.05). Since there was no significant difference between the groups, the post-test means
were also compared using a t-test.
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Table 1. Findings Obtained from Academic Achievement Test Pre-Test, PosTest abs Retention Test Applications

Tests Group N X SD df t P
Pre-test Experiment 24 8,25 3,74
Control 23 7,50 2,93 46 -,0772 ,116
Post-test Experiment 24 16,41 3,92
Control 23 13,04 498 46 -2,607 ,026
Retention Experiment 24 16,01 2,42
Test
Control 23 12,54 5,29 45 -3,21 ,003

The data obtained from the post-tests after the application were evaluated and compared using
the t-test. As shown in Table 1, the t-test applied to the post-test scores revealed a statistically
significant difference in achievement between the experimental group (X = 16.41, SD =3.92)

and the control group (X = 13.04, SD =4.98) (t=-2.607, df = 46, p < 0.005).

To answer the question "whether there is a significant difference in the mean scores of the
Academic Achievement Test Retention test after 7 weeks between students in the
experimental group, where out-of-school SPS-based activities were conducted, and students in
the control group, where curriculum-based instruction was implemented," a retention test was
administered to both the experimental and control group students. An independent samples t-
test was used to determine the potential difference between the retention tests. As shown in
Table 1, the t-test applied to the retention test scores revealed a statistically significant
difference in achievement between the experimental group (X= 16.01, SD = 2.42) and the
control group (X = 12.54, SD =5.29) (t=-3.21, df = 45, p < 0.005).

Findings Obtained from Interviews with Students

This section provides detailed thoughts of students who participated in the activities
regarding the applications. Some examples of the students' answers to the questions are given
below.

1. Did conducting lessons outside of school in this manner cause any change in your interest in
the science course? If so, what kind of changes occurred?

S1: "Conducting lessons in this way attracted my interest in the science course.
Of course, it caused my interest to change in a positive direction. It increased
my interest in the lesson and my determination to study."

S7: "The activities conducted contributed positively to my perspective on the
lesson."
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2. Was there any change in your desire to learn science when lessons were conducted outside
of school? If there was a change, what kind of changes occurred?

S3: "There was an increase in my desire to learn because being in an out-of-
class environment made me think it was more fun, and this increased my desire
to learn science."”

S5: Also expressed that processing the subjects outside of school with BSB
activities helped them understand the lessons better with the following words:
"Yes, I realized that I could learn the lesson better thanks to the activities, which
increased my desire to learn."”

3. Do you believe that conducting lessons in this way (with out-of-school learning environment
activities) will affect your Science Achievement? Please explain.

S3: "Yes, my science lesson was poor, but after the activities, I started to do better
in exams."

S6: "Yes, it definitely affects lesson success. Also, my lesson motivation increased."

4. What do you think are the positive and negative aspects of conducting our lesson in this way
outside of school? Please explain.

S2: "The positive aspects of the activities being outside of school increased our
desire to learn. My curiosity about the subject matter increased. I don't think there
are any negative aspects."

S4: "As a positive aspect, it's a change. When the lesson is conducted in places other
than the classroom environment, our desire for the lesson increases even more, and
1 think there are no negative aspects."”

5. Do you think conducting our lesson in this way outside of school contributes to scientific
process skills (such as prediction, observation, inference, and measurement)? Please explain.

S7: "Of course, we made plenty of observations during the activities. I think learning
through observation increases retention in memory."

S5: "Of course, I think it contributes because when we do the activities, we process
the lesson through observation and experiment, so we perceive it better. This way,
we understand it better."”

6. Would you like to learn other topics in Science lessons in a similar way (outside of school)?
Why?

S7: "Yes, I would. A different environment, nature, is both fun and educational for
people. I think this is more enjoyable compared to learning at school."

S6: "Certainly. For example, in subjects like geography and history, out-of-school
learning can be integrated into the process to increase concretization."”

7. Were there any activities among those conducted that caught your attention or that you liked?
If so, could you explain why?

S4: "I really liked the separation of mixtures because I saw some objects there for
the first time."

S6: "The activity of collecting trash and creating a chart from it was both useful and
fun. Also, the orienteering activity was nice. I enjoyed working collectively and in
groups; everyone's thoughts and ideas created different perspectives.”
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Discussion and Conclusion

When examining the research findings, the pre-test results indicate that the prior
knowledge of students in both the experimental and control groups regarding Pure Substances
and Mixtures was similar. The absence of a significant difference between the experimental and
control groups prior to the implementation is meaningful in terms of evaluating the
effectiveness of Scientific Process Skills (SPS) activities conducted outside of school. This
situation suggests that with a comparable level of knowledge among students before the
implementation, the results can be evaluated more reliably. In this context, the similarity in
initial levels between the experimental group and the control group allows us to assess the
effects of the implementation more accurately.

When examining the post-test scores of the experimental and control group students
(Table 1), it is evident that Scientific Process Skills (SPS) activities conducted outside of school
increased students' academic achievement more than curriculum-based teaching methods. Upon
reviewing the relevant literature, it was determined that Turpin and Cage (2004) reported in
their study that activity-based science studies developed students' scientific process skills more
effectively compared to traditional curriculum. The research results support this study. In the
research, students in the experimental group demonstrated higher academic performance
following activities conducted in out-of-school environments. This situation illustrates how
activities not limited to the traditional curriculum and carried out in external environments
contribute to students' learning and understanding processes. This can be interpreted as SPS
activities playing a role in increasing academic achievement by allowing students to develop
their experiential learning, exploration, and problem-solving skills.

When examining the retention test scores of the experimental and control group students
(Table 1), it is shown that Scientific Process Skills (SPS) activities conducted outside of school
increased students' retention levels more than curriculum-based methods. The fact that the
experimental group has a higher mean retention test score compared to the control group, and a
significant difference was determined as a result of statistical analysis, supports these findings.
This can be interpreted as an indication that SPS activities have the potential to increase the
retention level of students' understanding of the subject. When quantitative data are evaluated
as a whole, it can be said that SPS activities are effective in students' permanent learning.
Therefore, it can be readily stated that addressing course content and out-of-school activities
together contributes to students' permanent learning.

Findings from the qualitative data of the research indicate that out-of-school learning
activities increase students' interest in science, strengthen their learning motivation, and
contribute to the development of scientific process skills. Students finding lessons conducted
outside of school more interesting, relaxing, and enjoyable has emerged as a factor that
enhances their desire to learn. Additionally, processes such as observation, gaining experience,
and learning by doing have supported the development of scientific process skills. These
findings are consistent with many studies in the literature. In the study by Bozdogan and Kavci
(2016), it was reported that students participating in out-of-classroom activities showed more
interest in lessons, found the process more enjoyable, and experienced ease in learning
topics/concepts. Similarly, Avct and Glimiis (2019) revealed that students had fun, felt excited,
and experienced different emotions simultaneously during out-of-school activities. Soysal's
(2019) research emphasizes that out-of-school learning environments are an important tool in
increasing students' interest and motivation towards the course. Balkan Kiyic1 and Atabek Yigit
(2010), Bakioglu (2017), and Kulaligil (2016) also state that such experiences improve students'
thinking skills, increase their environmental awareness, and contribute to the development of
social skills. Furthermore, Scaramella et al. (2002) indicate that out-of-school learning
environments can instill aesthetic sensitivity in students, increase motivation, and support
personal identity development.

Volume 25, Issue 10, 2025 PAGE NO: 27



Technische Sicherheit ISSN NO: 1434-9728/2191-0073

The findings obtained indicate that out-of-school learning environments are also effective
in promoting permanent learning. Ocak and Korkmaz (2018) and Bakioglu and
Karamustafaoglu (2020) emphasize that these environments contribute positively to permanent
learning. Giirsoy (2018) revealed that these environments support students in learning subjects
through hands-on experience and prevent forgetting. Similarly, Mertoglu (2019) states that
students' learning experiences are enriched through first-hand experience, observation, and
discovery opportunities, while Kubat (2018) indicates that out-of-school learning contributes to
a deeper understanding of subjects.

The literature shows that out-of-school learning activities also positively reflect on
academic achievement. Studies conducted by Alp, Ertepinar, Tekkaya and Yilmaz (2006), Falk
and Adelman (2003), Kenny (2009), Tiirkmen, Topka¢ and Atasayar Yamik (2016), and Yavuz
(2012) demonstrate that visits to informal learning environments increase students' academic
achievement. Similarly, Civelek and Ozyilmaz-Akamca (2018), Tal and Morag (2009), and
Tatar and Bagriyanik (2012) emphasize that out-of-school learning environments develop
students' affective, psychomotor, and social skills in addition to their academic achievement.

From the perspective of scientific process skills, similar results are found in the literature.
Balim et al. (2013), Bodur and Yildirim (2018), Erten and Tas¢1 (2016), Keil et al. (2009),
Jeenthong et al. (2014), and Ting and Siew (2014) reveal that experiential activities conducted
in out-of-school learning environments improve students' scientific process skills. The critical
role of these skills in science education is also emphasized in various studies. Tan and Temiz
(2003), Bilgin (2005), Kanli and Yagbasan (2008), and Aktamis (2007) have drawn attention
to the importance of scientific process skills in students' learning process and stated that these
skills increase science achievement. Oztiirk (2008) and Basdas (2007) also reached similar
conclusions in their studies on experimental and control groups.

However, it is observed that there are also studies in the literature with different results.
In Karahan's (2006) study, no significant difference in achievement was found between the
experimental and control groups. This situation was explained by the traditional teaching
methods applied in the control group showing a different effect compared to the science
teaching program based on scientific process skills. This finding indicates that the quality of
teaching methods and curriculum content are determinative in learning outcomes.

When evaluated generally, the findings obtained from this research reveal that out-of-
school learning environments have the potential to develop students' interest in science and
scientific process skills, contribute to academic achievement, and support social-emotional
development. However, practical limitations such as time loss and difficulties in classroom
management expressed by students indicate that careful planning is needed for the effective
implementation of such activities.
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